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CAPT Science Framework
The CAPT Science Framework was developed by an advisory committee of Connecticut
educators and is based on current research and theory about science instruction and assessment.
The CAPT Science Framework is based on the idea that science is not only a body of
knowledge, but also a way of thinking about the world around us and a concern for how that
knowledge is used. The framework thus addresses three major questions: What do students know
in science? (Conceptual Understanding), What do students do with their scientific knowledge?
(Applications), and How do students know in science? (Experimentation). The content is drawn
from three major areas: (1) Life Science, (2) Physical Science and (3) Earth Science. The CAPT
Science Framework was developed using the Connecticut Guide to Curriculum Development in
science. It should be noted that the science component of the CAPT is not a test of high school
science content, but rather a cumulative assessment covering science content and skills that
students should have acquired in grades K–10.

Assessing Conceptual Understandings and Applications
The goal of teaching scientific concepts is to increase students’ understanding of the natural
world around them. But what does it mean to understand a concept? For the CAPT,
understanding a concept means going beyond the recall of facts to using one’s knowledge to
describe, explain and make predictions about various phenomena based on that knowledge.
Science does not exist in a vacuum. Rather, it is a vital part of today’s world serving to inform
and advance society. For this reason, students need to be able to apply scientific reasoning and
knowledge to solve daily life and technological problems. In addition, students need to be able
to communicate scientific understandings through words, graphs, charts, and equations. The
assessment of conceptual understanding and applications includes both multiple-choice and
open-ended questions.
One of the goals of science education is to prepare students for adult life. This means helping
students make informed decisions about issues of society, the environment, and technology.
The CAPT Interdisciplinary Writing test assesses students’ abilities to apply their scientific
knowledge and skills along with what they have learned in other subject areas to these issues.
(See CAPT Interdisciplinary Writing Test 2006 Administration: Released Items and Scored
Student Responses for more information.)
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Assessing Experimentation
Science is not a matter of belief; rather, it is a matter of conclusive evidence that can be
subjected to the tests of observation and objective reasoning. Experimentation and the ability to
apply scientific reasoning to solve problems are a major focus of the Science assessment.
To assess experimentation, students participate in a hands-on laboratory activity several weeks
prior to the written test. This performance task asks students to design and carry out their own
experiments to solve a problem and write about their results in an authentic format. Students are
not scored on their actual performance on this task at the state level. Rather, teachers are
encouraged to score their own students’ work and provide students with feedback about their
performance. On the written test, students are given follow-up questions which relate directly to
the hands-on task. These questions are scored at the state level and become part of the student’s
score on the science portion of the CAPT.
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CAPT Science Process Strands
CONCEPTUAL UNDERSTANDING AND APPLICATION OF SCIENTIFIC KNOWLEDGE
• Describe natural phenomena with appropriate scientific terms.

• Explain natural phenomena with scientific concepts.
• Predict future events based on scientific knowledge.
• Apply scientific reasoning and knowledge.
• Interpret and communicate scientific information using words, equations, graphs, and charts.
EXPERIMENTATION
• Recognize and define problems for scientific investigations.

• Design appropriate procedures to solve the problem.
• Predict the results based on knowledge of problem-related content.
• Conduct investigations, collect data and record observations.
• Interpret data, draw conclusions and assess their validity.
CAPT Science Content Strands
LIFE SCIENCE
• Ecosystems

• Genetics and Evolution
• Cells
• Human Biology
PHYSICAL SCIENCE
• Structure of Matter

• Reactions and Interactions
• Forces and Motion
• Energy Sources and Transformations
EARTH SCIENCE
• Astronomy

• Earth’s Natural Resources
• Meteorology
• Earth History and Dynamics
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Life Science
Ecosystems
As a result of studying various ecosystems:
Students understand that while matter is recycled in an ecosystem, there is a one-way flow
of energy in ecosystems.
• Explain how carbon dioxide and water are converted into energy-rich foods through an
energy capturing mechanism (photosynthesis).

• Describe the transfer of energy from the sun to the environment and back to space, through
food webs consisting of producers, consumers, and decomposers.

• Describe the oxygen, carbon, and nitrogen cycles and explain their significance.
Students understand how the number and variety of organisms and populations are
dependent on the resources and physical factors of their environment.
• Explain how changes in resources, predation, and climate can affect the growth of different
populations.

• Explain how organisms have adapted to environmental conditions in different biomes.
• Explain how human activity can impact the stability of various ecosystems.
Genetics and Evolution
As a result of studying patterns of heredity and historical changes in life forms:
Students understand how each organism carries a set of instructions (genes composed of
DNA) for specifying the components and functions of the organism.
• Describe how genetic materials are organized in genes and chromosomes in the cells of
living organisms.

• Explain how the genetic information from both parents is mixed in the fertilized egg to
produce an individual with new combinations of genes and traits.

• Explain how genes are related to inherited traits and how genes can be manipulated by
modern technologies.
Students understand that the basic idea of biological evolution is that the Earth’s
present-day species developed from earlier species.
• Explain how environmental changes can lead to the extinction and evolution of
species.

• Describe how fossils and anatomical evidence provide support for the theory of
evolution.
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Cells
As a result of observing and studying cells in single and multiple-celled organisms:
Students understand the basic structures and functions of living cells.
• Describe the basic similarities and differences found in the structures of plant, animal, and
bacterial cells.

• Describe the structure and explain the main functions of skin, nerve, muscle, and blood cells.
• Explain how the cell membrane helps cells to maintain their unique internal composition.
Students understand that cells divide for growth of the organism, repair, and reproduction.
• Describe the process of mitotic cell division and explain how this process is important in
growth of the organism and repair of tissues.

• Describe the process producing reproductive cells (meiosis) in females (egg cells) and males
(sperm cells).
Human Biology
As a result of studying the structure and function of the human body:
Students understand the structure of the human body and how environmental conditions,
nutrition, physical activity, and pathogens affect its functioning.
• Describe the structure and function of the major human organ systems (e.g., the circulatory,
respiratory, digestive, reproductive, and nervous systems).

• Explain the role of nutrients and physical activity in the functioning of the human body.
• Explain the human body’s defense system against infectious diseases and the role of
antibiotics and vaccinations.
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Physical Science
Structure of Matter
As a result of working with different materials and learning theories about the structure of matter:
Students understand the basic structure of atoms and the properties of elements.
• Describe the basic structure of atoms (including protons, neutrons, and electrons) and how
the atoms of one element are alike and different from other elements.

• Describe the organization of the elements in the periodic table, including the properties and
electronic arrangements of elements in the first three periods.
Students understand the use of physical and chemical properties to classify and
describe matter.
• Describe the different physical properties that are used to classify matter, including density,
melting point, and boiling point.

• Explain that new substances are formed when atoms combine by transferring or sharing
electrons (i.e., ionic and covalent bonding).

• Explain the differences among atoms, elements, molecules, compounds, and mixtures, and
give examples of each using common materials.
Reactions and Interactions
As a result of studying changes in matter and how they occur:
Students understand the differences between physical and chemical changes of matter.
• Describe the physical states of matter (solids, liquids, and gases) in terms of the arrangement
and motion of particles, and explain how heat is related to changes in the physical state
of matter.

• Describe the differences between chemical and physical changes of matter and explain how
chemical changes involve the rearrangement of molecules, atoms, or ions to form new
substances.
Students understand that materials interact with each other in various forms.
• Explain that the total matter and energy are conserved in synthesis and decomposition reactions.

• Describe combustion and corrosion reactions of materials with oxygen (i.e., burning,
respiration, and rusting).

• Describe the chemical structures and properties of acids and bases and relate them to the
properties of common household products.
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Forces and Motion
As a result of studying the motion of different objects:
Students understand that energy and matter interact through forces that result in changes
in the motions of objects.
• Explain the relationships among distance, time, and speed, interpret graphs of motion and
perform calculations using the equation Distance ⫽ Speed ⫻ Time.

• Describe Newton’s three laws of motion, apply them to everyday phenomena and perform
calculations using the equation Force ⫽ Mass ⫻ Acceleration.

• Describe the effects of gravitation on the motion and weight of masses.
Students understand the nature of electricity and magnetism.
• Describe the factors that affect the electrical forces between charges and explain how electric
currents and magnets exert a force on each other.

• Describe the effects of voltage and resistance on the flow of electric charges in a series
circuit.
Energy Sources and Transformations
As a result of studying various forms of energy:
Students understand the nature of various forms of energy.
• Identify various forms of energy including light, heat, chemical, electrical, and mechanical
energy in various physical settings.

• Describe kinetic and potential energy transformations in biological, chemical, mechanical,
and electrical systems.

• Describe simple machines, including ramps, levers, and pulleys, and explain their use in
terms of work and forces.
Students understand the properties of sound and light.
• Describe different classifications within the electromagnetic spectrum in terms of their
wavelengths, energies, effects on living organisms, and uses in modern technologies.

• Describe the wave properties of sound, including volume and pitch.
• Explain the behavior of light, including reflection, refraction, absorption, and the
phenomenon of color.

2006

Science

145

Earth Science
Astronomy
As a result of learning about the solar system and the universe:
Students understand the structure, motion, and composition of stars, planets, and other
bodies, with an emphasis on our solar system.
• Describe the orientation, direction, and duration of the movement of the Earth around its axis
and around the sun, and relate these to day/night cycles and the seasons.

• Explain how the changes in the relative positions of the sun, moon, and Earth affect the
phases of the moon and eclipses, and describe tidal variations.

• Describe our solar system, including the estimated size, composition, and surface features of
the sun, planets, and lesser members.

• Explain how astronomers collect and interpret information to determine the motion,
structure, and composition of stars.
Earth’s Natural Resources
As a result of studying the Earth’s natural resources:
Students understand that the Earth has various natural resources important to all living
organisms.
• Describe how essential natural resources (i.e., air, water, soil, and minerals) vary in their
abundance, and explain the importance of conservation and recycling of natural resources.

• Describe sources of fresh water and the importance of water to life.
Students understand the use of the Earth’s natural resources by humans.
• Describe renewable and nonrenewable sources of energy and the advantages and disadvantages
of their use.

• Use maps to identify geological features and determine locations, scales, and directions.
Meteorology
As a result of studying the Earth’s weather and climate patterns:
Students understand that our atmosphere is dynamic and has patterns of weather systems.
• Explain how winds originate and are affected by the unequal heating of the Earth’s surface,
the rotation of the Earth and the distribution of land and water surfaces.

• Explain the water cycle and the energy that drives it.
• Explain how meteorologists collect and interpret meteorological data from various sources.
Students understand the reasons for the distribution of climates around the world.
• Explain how regional climates are determined by energy transfer from the sun and are
influenced by cloud cover, the earth’s rotation, oceans, and mountains.

• Explain the possible causes and effects of global phenomena, including El Niño, global
warming, and ozone depletion.
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Earth History and Dynamics
As a result of studying the composition of the Earth and the changes it undergoes:
Students understand interactions among the Earth’s lithosphere, hydrosphere,
atmosphere, and biosphere.
• Describe how plate tectonics is related to the interior composition of the Earth, including
its core, mantle, and crust, and relate it to major geological events, including earthquakes,
volcanic eruptions, and mountain building.

• Explain how the formation, weathering, sedimentation, and reformation of rock constitute
a continuing rock cycle.

• Describe how waves, wind, water, and ice shape the Earth’s land surface.
• Describe how geological history and major time periods can be determined using evidence
from fossils and rock sequences.
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Items Found in This Packet
Open-Ended Items
Open-ended items are those for which a student must write a short response to a question.
Included in this packet are the four open-ended experimentation items which appeared on
the CAPT as a follow-up assessment to the hands-on performance task. In addition, one
open-ended item is included for each of the three content areas (Life Science, Physical
Science, and Earth Science).
CAPT open-ended items are scored on a four-point scale (0–3) using a holistic scoring method.
This method involves judging the overall quality of the student response. The general scoring
rubric for the science open-ended items (see following page) describes the characteristics of a
response at each score point. Included with each item is the content guide (description of a good
response to the question), the specific scoring rubric for the item (description of each score
point), and the classification of the item based on the CAPT Science Framework. This is
followed by two scored student responses at each score point along with a brief discussion of
why the response received a particular score.
Keep in mind that the scoring criteria are based on reasonable expectations of grade ten students
responding under testing conditions. Students are given approximately five minutes to respond to
each open-ended item. The responses are therefore less polished than they might be if students
were given more time to revise their answers. In addition, students are asked to respond to a
wide variety of scientific topics, many of which they may not have studied for some time. All of
this is taken into consideration when scoring the responses.

Multiple-Choice Items
To foster depth of understanding, the CAPT multiple-choice items are organized in clusters
related to particular scenarios. In addition, some clusters include specific information at the
beginning which students can use in answering the questions. To stress the interdisciplinary
nature of science, some clusters make connections between concepts of the major content areas.
Multiple-choice items designed to assess life science, physical science, and earth science are
included in this packet. Also included are four multiple-choice experimentation items that were a
follow-up assessment to the hands-on performance task.
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Scoring Rubric for Science Open-Ended Items
Each score category contains a range of student responses which reflect the descriptions
given below.
Score 3
The response is an excellent answer to the question. It is correct, complete, and appropriate
and contains elaboration, extension, and/or evidence of higher-order thinking and relevant prior
knowledge. There is no evidence of misconceptions. Minor errors will not necessarily lower
the score.
Score 2
The response is a proficient answer to the question. It is generally correct, complete, and
appropriate, although minor inaccuracies may appear. There may be limited evidence of
elaboration, extension, higher-order thinking, and relevant prior knowledge, or there may
be significant evidence of these traits but other flaws (e.g., inaccuracies, omissions,
inappropriateness) may be more than minor.
Score 1
The response is a marginal answer to the question. While it may contain some elements of a
proficient response, it is inaccurate, incomplete, and/or inappropriate. There is little if any
evidence of elaboration, extension, higher-order thinking, or relevant prior knowledge. There
may be evidence of significant misconceptions.
Score 0
The response, although on topic, is an unsatisfactory answer to the question. It may fail to
address the question, or it may address the question in a very limited way. There may be no
evidence of elaboration, extension, higher-order thinking, or relevant prior knowledge. There
may be evidence of serious misconceptions.
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CAPT Science Performance Task
Testing for Vitamin C
The recommended intake of vitamin C is 60 mg per day, which can come from different food sources.
To determine the presence and the amount of vitamin C in different foods, there is a need to perform
simple chemical tests. In this task, you will use a purple indicator to test for vitamin C.
Your Task
First, you and your partner will test a series of vitamin C solutions with known concentrations using
the vitamin C indicator. Next, you and your partner will design and conduct an experiment to
compare the amount of vitamin C in various fruit juices. Then you will determine the concentration
of vitamin C in the juice that was identified as containing the most vitamin C.
During this activity you will work with a partner (or possibly two partners). However, you must keep
your own individual lab notes because after you finish you will work independently to write a report
about your investigation.
You have been provided with the following materials and equipment. It may not be necessary to use
all of the equipment that has been provided. You may use additional materials and equipment if they
are available.
CAUTION: The vitamin C indicator will stain clothes and hands.

Vitamin C solution (1 mg/mL)

1 Small plastic cup (for holding test tubes)

Vitamin C indicator

5 Labeling dots

Apple juice

5 Plastic test tubes

Pineapple juice

8 Plastic measuring cups

White grape juice

5 Eyedroppers

Graduated cylinder

Access to tap water

Paper towels for clean-up
Splash-proof safety goggles and an apron for each student
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CAPT Science Performance Task
Part I: Testing a Vitamin C Solution
First, you will find out how many drops of a vitamin C solution (with a known concentration) it takes
for the indicator to lose its purple color. You will investigate vitamin C solutions with varying
concentrations and one solution (water) that has no vitamin C added. The higher the concentration of
vitamin C in the solution, the fewer drops it will take for the indicator to lose its purple color.
You have been given a solution containing 1.00 milligram (mg) of vitamin C per milliliter (mL)
of water.
1.

Using the table below, create vitamin C solutions with different concentrations by mixing the
1.00 mg/mL vitamin C solution with water in plastic cups.

2.

Add 10 drops of the purple indicator to a clean test tube.

3.

Add drops of the 1.00 mg/mL vitamin C solution, one at a time, to the test tube containing the
indicator. Shake the test tube gently after adding each drop.

4.

Keep adding drops of the vitamin C solution until the indicator loses its purple color. Record
your results in the table below.

5.

Repeat steps 3 and 4 using the other vitamin C solutions you created in step 1.

6.

On the next page, create a line graph of your results.

Drops of
1.00 mg/mL
Vitamin C Solution

Drops of
Water Added

Concentration of
New Vitamin C
Solution (mg/mL)

40

0

1.00

30

10

.75

20

20

.50

10

30

.25

0

40

0.00

2006
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CAPT Science Performance Task
Standard Curve for Vitamin C
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CAPT Science Performance Task
Part II: Comparing the Amount of Vitamin C in Three Fruit Juices
Now you and your partner will design and conduct an experiment to compare the amount of vitamin C
in various fruit juices.
1.

In your own words, clearly state the problem you are going to investigate. Include a clear
identification of the independent and dependent variables that will be studied. Write your
statement of the problem on page 6.

2.

Design an experiment to solve the problem. Your experimental design should match the
statement of the problem, should control for variables, and should be clearly described so that
someone else could easily replicate your experiment. Include a control if appropriate.
Write your experimental design on page 6. Show your design to your teacher before you begin
your experiment.

3.

After receiving approval from your teacher, work with your partner to carry out your
experiment. Your teacher’s approval does not necessarily mean that your teacher thinks your
experiment is well designed. It simply means that, in your teacher’s judgment, your experiment
is not dangerous or likely to cause an unnecessary mess.

4.

While conducting your experiment, take notes on the attached pages. Include the results of
your experiment. Tables, charts, and/or graphs should be used where appropriate and should be
properly labeled. Space for your data is provided on pages 9 and 10.
Your notes will not be scored, but they will be helpful to you later as you work independently to
write about your experiment and results. You must keep your own notes because you will not
work with your partner when you write your lab report.

5.

Use your results from Part I to determine the concentration of vitamin C in the juice that
contains the most vitamin C.
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CAPT Experimentation Open-Ended Questions:
Testing for Vitamin C

Testing for Vitamin C
Students in a science class carried out the Testing for Vitamin C performance task.
Group A carried out the following experiment.

1. Take three test tubes and add the purple vitamin C indicator to each of the test tubes.
2. Place 15 mL of apple juice, pineapple juice and grape juice into three different cups.
3. Take one of the juices and add one drop at a time to one of the test tubes with
the indicator.
4. Keep adding drops of juice until the indicator turns from purple to clear.
5. Repeat steps 3 and 4 for the other two juices.

Our results are shown below:

2006

Test Tube

Type of
Juice Added

Number of
Drops of
Juice Added

1
2
3

Apple
Pineapple
Grape

15
7
8
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Testing for Vitamin C (continued)
1.

Group A concluded that “Apple juice has the most vitamin C of the three juices we tested
because it took the most drops to turn the indicator from purple to clear.” Is this conclusion
valid? Explain your answer fully.

Write your answer in your answer booklet.
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Testing for Vitamin C (continued)

Testing for Vitamin C
Group B carried out the following experiment.

Part I
1. Add 10 drops of the indicator for vitamin C to three test tubes.
2. Add drops of grape juice to one test tube until the indicator loses its purple color.
3. Add drops of pineapple juice to the second test tube until the indicator loses its
purple color.
4. Add drops of apple juice to the third test tube until the indicator loses its purple color.
Part II
5. Take the Vitamin C solution and make concentrations of 1.0, .75, .5 and .25 mg/mL.
6. Place 10 drops of indicator into four test tubes.
7. Test each concentration of Vitamin C by adding one drop at a time to the indicator in
each test tube. Add drops until the indicator loses its purple color.

Our results are shown below:
Part I
Drops of
Indicator

Type
of Juice

Drops
of Juice

10
10
10

Grape
Pineapple
Apple

8
10
17

Part II

2006

Drops of
Indicator

Concentration of
Vitamin C Solution

Drops of
Vitamin C Solution

10
10
10
10

1.00 mg/mL
0.75 mg/mL
0.50 mg/mL
0.25 mg/mL

5
11
16
20
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Testing for Vitamin C (continued)
2.

a. Draw a line graph of the results from Part II of Group B’s experiment.
b. Use the graph in your answer booklet to determine the concentration of the juice with the
most Vitamin C from Group B’s experiment. Explain how you got your answer.

Write your answer in your answer booklet.
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Testing for Vitamin C (continued)
3.

What is the problem that Group B is trying to solve in Part I? Explain your answer fully.

Write your answer in your answer booklet.
4.

What are the variables that need to be controlled in Part II of Group B’s experiment? Explain
why it is important to control them.

Write your answer in your answer booklet.
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Testing for Vitamin C
1. Group A concluded that “Apple juice has the most vitamin C of the three juices we
tested because it took the most drops to turn the indicator from purple to clear.” Is this
conclusion valid? Explain your answer fully.
The conclusion is not valid because the juice with the most vitamin C will require the fewest
number of drops to turn the indicator from purple to clear.
In addition, in this experiment it is not known if the number of drops of indicator was constant
for all three of the fruit juices tested. The amount of indicator used is not given in the
experimental procedure.
The group did only one trial, which will also affect the validity of the results.
Score 3
The response correctly explains that the conclusion is not valid based on a misinterpretation of
the results or the unknown amount of indicator. The response is correct and well elaborated (this
may include a discussion of other points related to the validity of the conclusion).
Score 2
The response correctly explains that the conclusion is not valid based on a misinterpretation of
the results or the unknown amount of indicator. The response is less elaborated than the Score
Point 3 response and may contain inaccuracies.
Score 1
The response mentions that the conclusion is not valid based on a misinterpretation of the results
or the unknown amount of indicator. There is little or no elaboration, or misconceptions may
be present.
-orThe response explains that the validity should be questioned based on the number of
trials performed.
Score 0
The response fails to question the validity of the conclusion based on the misinterpretation
of the results. There is no discussion of other factors related to the validity of the results.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 3

The response correctly explains that the conclusion is not valid based on the misinterpretation of the
results. The response continues to explain how to interpret the data correctly and identifies pineapple
as the juice with the most vitamin C.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 3

The response correctly explains that the conclusion is not valid based on the misinterpretation of the
results. The response continues to explain how to interpret the data correctly, comparing apple and
grape juices.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 2

The response states the conclusion is not valid and explains that the juice with the most
vitamin C would require the fewest number of drops. The response is less elaborated than
a Score Point 3 response.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 2

The “No” in the response indicates the conclusion is not valid. The response correctly explains
pineapple as taking the fewest number of drops. The response is less elaborated than a Score
Point 3 response.

2006

Science

163

Scored Student Responses for Testing for Vitamin C
Question 1

Score 1

The response indicates the conclusion is not valid. The response identifies the juice with the most
vitamin C will have the “fastest” change instead of the fewest number of drops.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 1

The response states that the conclusion is not valid based on the misinterpretation of the results.
There is no elaboration.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 0

The response fails to question the validity of the conclusion. The response agrees with the
misinterpretation of the results.
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Scored Student Responses for Testing for Vitamin C
Question 1

Score 0

The response fails to question the validity of the conclusion based on the misinterpretation of
the results.
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Testing for Vitamin C
2. a. Draw a line graph of the results from part II of Group B’s experiment.
b. Use the graph to determine the concentration of the juice with the most vitamin C
from Group B’s experiment. Explain how you got your answer.
The juice with the most vitamin C from Group B’s experiment was the grape juice since it took
the fewest number of drops (8) to change the indicator from purple to clear. Using the line graph
from part “a,” it can be determined that the concentration of vitamin C in the grape juice is
approximately .85 mg/mL.
The following should be present in the response:
• an accurate line graph of the results
• identifies the grape juice as having the most vitamin C, with justification
• a reasonable concentration of vitamin C for the grape juice and/or display of how the
concentration of vitamin C for grape juice was determined
Score 3
The response contains all three elements listed above.
Score 2
The response contains two of the three elements listed above.
-orThe response contains all of the elements listed above but chooses the wrong juice as having the
most vitamin C.
Score 1
The response contains one of the elements above.
-orThe response contains two of the elements above but chooses the wrong juice as having the most
vitamin C.
Score 0
The response contains none of the elements listed above.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 3

The response has an accurate line graph of the results and a reasonable vitamin C concentration for
the grape juice (0.87mg/ml) and explains how the concentration was determined. All three juices are
correctly graphed.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 3

The response has an accurate line graph. It explains and displays how the concentration of vitamin C
was determined. Although the response of 87% concentration is inaccurate, it does not detract from
the overall response.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 2

The response has an accurate line graph. Although a specific value of vitamin C concentration is not
given, the response identifies that grape juice has the highest vitamin C concentration with some
explanation. The last statement is unsupported.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 2

The response has an accurate line graph. Although a specific value of vitamin C concentration
is not given, the response identifies that grape juice has the highest vitamin C concentration with
some explanation.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 1

The response only has an accurate line graph drawn. It addresses only the concentrations of the
vitamin C solutions rather than the juices.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 1

The response only has an accurate line graph drawn. It addresses only the 1.00 mg/ml solution.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 0

The student uses a bar graph instead of a line graph, and the explanation is inaccurate.
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Scored Student Responses for Testing for Vitamin C
Question 2

Score 0

The response contains an inaccurate graph and none of the elements required for a higher score.
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Testing for Vitamin C
3. What is the problem that Group B is trying to solve in Part I? Explain your
answer fully.
Group B is testing to compare the amount of vitamin C in three different fruit juices (grape,
pineapple, and apple). This is done by adding drops of each juice to an indicator for vitamin C.
The indicator changes from a purple color to clear in the presence of vitamin C. The independent
variable is the type of fruit juice and the dependent variable is the amount of juice (drops) it
takes to change the color of the indicator.
Score 3
The response correctly states the problem that Group B is trying to solve in Part I. Both the
independent and dependent variables are included. It is well elaborated.
Score 2
The response correctly states the problem that Group B is trying to solve in Part I. Either the
independent or dependent variable is included. It is less elaborated than the Score Point 3
responses or contains inaccuracies.
-orThe response correctly states the problem that Group B is trying to solve in Part II. Both the
independent and dependent variables are included. It is well elaborated.
Score 1
The response partially states the problem that Group B is trying to solve in Part I. It contains
little or no elaboration or misconceptions that lower the score.
-orThe response correctly states the problem that Group B is trying to solve in Part I. Either the
independent or dependent variable is included. It contains limited elaboration.
-orThe response partially states the problem that Group B is trying to solve in Part II. It contains
limited elaboration.
Score 0
The response fails to state the problem that Group B is trying to solve in Part I. Neither the
independent nor the dependent variables are included. It contains misconceptions.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 3

The response correctly states the problem Group B is trying to solve and is specific: “...To find which
of the three juices contains more Vitamin C.” It elaborates on the process of using the indicator in the
experiment. Both the independent and dependent variables are included.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 3

The response correctly states the problem Group B is trying to solve and is specific: “....to figure out
which type of juice contains the most Vitamin C.” It elaborates on the process of using the indicator in
the experiment. Both the independent and dependent variables are included.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 2

The response states the problem for Part I in terms of the “concentration of vitamin C,” which is
determined in Part II of the experiment. Both the independent and dependent variables are included.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 2

The response correctly states the problem “which of the three juices... contains the most Vitamin C.”
The independent variable (“three juices”) is included. The dependent variable is not included.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 1

The response partially states the problem “how much Vitamin C it takes to change the indicator.” It
does not address the amount of each juice needed to make the color change.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 1

The response partially states the problem. There is no mention of vitamin C or the juices being
tested. The dependent variable (“many drops”) is included.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 0

The response fails to state the problem. There is a misconception that the indicator contains
vitamin C.
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Scored Student Responses for Testing for Vitamin C
Question 3

Score 0

The response fails to complete the problem statement. A Score Point 1 response should include the
color change of the indicator.
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Testing for Vitamin C
4. What are the variables that need to be controlled in Part II of Group B’s experiment?
Explain why it is important to control them.
There are several variables that are important to control:
• the amount of indicator in the three test tubes (10 drops)
• the color of the indicator (from purple to clear) used to determine the endpoint for
each trial
• the eyedroppers used/size of the drops when measuring the indicator and vitamin C
solution
• the amount of shaking of the test tubes can affect when the indicator changes color
The concentration of the vitamin C solution can be considered a variable that students control
(though don’t keep constant) in the experiment. This is given less weight than the variables listed
above.
It is important to control these variables in order to isolate the independent variable
(concentration of the vitamin C solution) to be sure that its effect is being tested and not other
variables.
Score 3
The response identifies at least two variables that need to be controlled in the experiment.
The response also correctly explains why it is important to control these variables. It is correct
and elaborated.
Score 2
The response identifies at least two variables that need to be controlled in the experiment. The
explanation as to why it is important to control the variables is vague, incomplete, or contains
inaccuracies. It is less elaborated than the Score Point 3 responses.
-orThe response identifies one variable that needs to be controlled in the experiment. The response
also correctly explains why it is important to control these variables. It is correct and elaborated.
Score 1
The response identifies one or two variables that need to be controlled in the experiment. There
is no explanation as to why it is important to control the variables.
-orThe response fails to identify any variables that need to be controlled in the experiment. The
response correctly explains why it is important to control variables in an experiment.
-orThe student identifies the concentration of the vitamin C solution as a variable to be controlled.
No other variables are mentioned.
Score 0
The response fails to identify any variables that need to be controlled in the experiment. The
response also fails to explain why variables should be controlled in an experiment.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 3

The response identifies two variables: amount of indicator and “size of the ‘drop’ of concentration.”
The explanation of why it is important to control these variables is elaborated.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 3

The response identifies several variables: amount of indicator, color of the indicator from purple
to clear, size of the drops, and same force for mixing. The color of the indicator and mixing
are explained.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 2

The response identifies one variable: the amount of indicator. It correctly explains that the number of
drops of juice will be affected if the indicator is changed.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 2

The response identifies one variable: the amount of indicator. It correctly explains that the number of
drops of juice will be affected if the indicator is changed.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 1

The response identifies the concentration of the vitamin C solution as a variable to be controlled. No
other variables are mentioned.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 1

The response identifies the amount of indicator that needs to be controlled. There is no explanation
why it is important to control the variable.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 0

The response incorrectly identifies the dependent variable as a variable to control.
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Scored Student Responses for Testing for Vitamin C
Question 4

Score 0

The response attempts to explain why variables should be controlled in an experiment. The response
fails to identify any variables.
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CAPT Experimentation Multiple-Choice Questions:
Testing for Vitamin C
Group C carried out the following experiment.

1. Put samples of apple, pineapple and grape juice into three cups.
2. Carefully add 10 drops of vitamin C indicator to three test tubes.
3. Add each juice to the test tubes separately, one drop at a time.
4. Stop when the indicator in each test tube is no longer purple-colored.

Our results are shown below:
Test
Tube

Amount of
Indicator

Juice

Amount of
Juice Added

1

10 drops
10 drops
10 drops

Grape
Apple
Pineapple

9 drops
13 drops
6 drops

2
3

5.

Which of the following would most improve Group C’s experiment?
a.
b.
c.
d.

2006

Use 15 drops of indicator instead of 10 drops.
Add the same amount of juice to each test tube.
Measure the mass of the juices added to the test tubes.
Perform multiple trials using the same amount of indicator. 
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CAPT Experimentation Multiple-Choice Questions:
Testing for Vitamin C (continued)
Group D carried out the following experiment.
Part I
1. Take 3 test tubes and label them for each juice: apple, pineapple, grape.
2. Then add ten drops of indicator in each test tube.
3. Then add one drop of juice at a time into the indicator and gently mix after each drop.
4. Continue until the indicator has lost its purple color. Repeat with each juice.
Part II
5. Take a test tube and add 10 drops of indicator.
6. Add one drop of 1.00 mg/mL vitamin C solution at a time and gently mix after each drop.
7. Continue until the indicator has lost its purple color.
8. Dilute the vitamin C solution and make concentrations of .75, .50 and .25 mg/mL.
9. Test each concentration of vitamin C with 10 drops of indicator.

Our results are shown below:
Part I
Test
Tube

Number of Drops
to Change Indicator

Apple
Pineapple
Grape

20
11
13

Part II

2006

Vitamin C
(mg/mL)

Number of Drops
to Change Indicator

1.00
.75
.50
.25

7
11
16
22
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CAPT Experimentation Multiple-Choice Questions:
Testing for Vitamin C (continued)
6.

Which of the following is most important in Group D’s experiment in order to draw a valid
conclusion from their results?
f. Add drops of juice until the color is the same in each test tube. 
g. Make sure the volume of indicator and juice in each test tube is constant.
h. Add the same amount of the different concentrations of the vitamin C solution
to each test tube.
j. Compare only the juice with the most vitamin C to the results for the known
vitamin C solution.

7.

Group D made the following statement in their report: “Pineapple juice contains more vitamin C
than apple juice or grape juice.” This statement _____________.
a.
b.
c.
d.
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refers to the control in Group D’s experiment
refers to an observation made by Group D
is a conclusion supported by Group D’s data 
is a conclusion not supported by Group D’s data
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CAPT Experimentation Multiple-Choice Questions:
Testing for Vitamin C (continued)

Number of Drops of Vitamin C Solution
Needed to Change Color of Indicator

Group D created the following graph for Part II of their experiment.

25
20
15
10
5
0
0.0

.25

.50

.75

1.00

Concentration

8.

Based on the results of Group D’s experiment, what is the most likely concentration of vitamin C
in the grape juice they tested?
f.
g.
h.
j.
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More than 1.00 mg/mL
Between .75 and 1.00 mg/mL
Between .50 and .75 mg/mL 
Between .25 and .50 mg/mL
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CAPT Physical Science Open-Ended Question:
Structure of Atoms

Structure of Atoms

Use the partial periodic table above to compare the atomic structure of carbon (C) to that of
sodium (Na). Describe how they are alike and how they are different.

Write your answer in your answer booklet.
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Structure of Atoms
Carbon is in Period 2 and Group 14 of the periodic table. It has 6 protons in its nucleus (atomic
number) and has an atomic mass of 12.01.* A neutral carbon atom has 6 electrons, with
2 electrons in the first energy level (electron shell) and 4 electrons in the second energy level.
This electron configuration allows carbon to form covalent bonds with many other elements
in a variety of molecules. Carbon is considered a nonmetal and is the basic element of
organic compounds.
Sodium is in Period 3 and Group 1 (alkali metals) of the periodic table. It has 11 protons in
its nucleus and has an atomic mass of 22.99.* A neutral sodium atom has 11 electrons, with
2 electrons in the first energy level, 8 electrons in the second energy level, and 1 electron in the
third energy level. Because of its electron configuration, sodium forms ionic bonds and is highly
reactive with other substances. Sodium is considered to be a metal.
Both carbon and sodium are elements and contain a nucleus composed of protons and neutrons
surrounded by electrons.
* The atomic mass is an average of various isotopes of the element. Isotopes are atoms of the same element that
have the same number of protons but different numbers of neutrons in the nucleus.

Score 3
The response describes the atomic structure of both carbon and sodium, including how they are
alike and different. It includes a description of the atomic mass/protons and electron
configuration (number of valence electrons) of both elements. It is correct and well elaborated
(this may include other information, such as reactivity, metal vs. nonmetal, etc.).
Score 2
The response describes the atomic structure of both carbon and sodium, including how they are
alike and different. It includes a description of the atomic mass/protons and/or electron
configuration (or number of valence electrons) of both elements. It is less elaborated than the
Score Point 3 responses and/or contains an inaccuracy.
-orThe response describes the atomic structure, including a description of the atomic mass/protons
and electron configuration (or number of valence electrons) of one of the two elements. It is
correct and well elaborated.
Score 1
The response describes some information related to the atomic structure and/or properties of one
or both of the elements. It contains limited elaboration. It may contain misconceptions.
Score 0
The response describes little or no accurate or relevant information related to the atomic
structure and/or properties of either element. It may contain misconceptions.
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Scored Student Responses for
Structure of Atoms
Score 3

This response describes the atomic structure of both carbon and sodium, including how they are
alike and different. It provides the correct group, atomic number, and electronic configuration for both
elements and compares their atomic mass (“weight”). The student correctly identifies sodium as a
metal and carbon as a non-metal. This response is correct and well elaborated.
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Scored Student Responses for
Structure of Atoms
Score 3

This response describes the atomic structure of both carbon and sodium, including similarities
(“...both elements in the periodic table...can form compounds with other elements”) and specific
differences. These differences include the number of protons, neutrons, and electrons, and valence
electrons for each element. The greater reactivity of sodium relative to carbon is explained in terms
of its valence electron structure. This response is correct and well elaborated.
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Scored Student Responses for
Structure of Atoms
Score 2

This response describes the atomic structure of both carbon and sodium. It contrasts these
elements in terms of valence electrons, reactivity with other elements, and relative atomic mass
(“Na is much heavier than Carbon is”) and states that “Carbon is a non-metal, and Na is a metal.”
The similarities of the two elements are described in terms of their use in biological systems rather
than their atomic structure as required by the prompt. This response is less elaborated than the
Score Point 3 responses.
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Scored Student Responses for
Structure of Atoms
Score 2

This response describes the atomic structure of both carbon and sodium, including how they
are alike and different. General information is provided to compare the size of the atoms, number
of protons, and metal vs. nonmetal properties. Similarities given are: “They both have a nucleus
with protons and neutrons...an electron cloud outside the nucleus where the electrons are.”
The information provided in this response is correct but not as fully elaborated as the Score
Point 3 responses.
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Scored Student Responses for
Structure of Atoms
Score 1

This response describes some correct information related to the atomic structure of both elements:
“...sodium has more protons and neutrons than carbon” and “...sodium has a more electric charge
than carbon.” Elaboration is limited.
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Scored Student Responses for
Structure of Atoms
Score 1

This response provides some correct information on the atomic structure of both elements. The
student gives the number of protons and neutrons in each and compares their atomic mass.
Similarities are not addressed, and information is not provided on the electron structure or reactivity
of either element. This response is accurate but contains limited elaboration.
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Scored Student Responses for
Structure of Atoms
Score 0

This response describes little accurate or relevant information related to the atomic structure of either
element: “...different because of the number of elements in each atomic structure and the number of
things that make it up.” “[T]heir [sic] both a liquid” is a misconception.
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Scored Student Responses for
Structure of Atoms
Score 0

This response describes no accurate information related to the atomic structure of either element.
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CAPT Life Science Open-Ended Question:
Desert Survival

Desert Survival

What adaptations might this lizard have for surviving in the desert? Explain how the adaptations
help the lizard to survive.

Write your answer in your answer booklet
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Desert Survival
The lizard has the following physical adaptations:
1. Thick, scaly skin to protect it from the heat and elements/conserves water
2. Claws for digging in the sand and climbing/moving over terrain
3. Long tail for balance
4. Coloration for camouflage and thermoregulation (its coloration depends on the type
of desert)
5. Cold-blooded-means it has a lower metabolism and needs less blood
6. Can regenerate its tail
The lizard has the following behavioral adaptations:
1. Is awake and hunts during the night (cooler)/rests in shady, protected areas during the
day when it is hot
2. Can obtain water from food
Score 3
The response describes several adaptations that help the lizard survive in the desert. It explains
how these adaptations help it to survive and is well elaborated.
Score 2
The response describes at least two adaptations that help the lizard survive in the desert. There is
some explanation as to how these adaptations help it to survive. It is less elaborated than the
Score Point 3 responses.
Score 1
The response describes at least one adaptation. There is little explanation as to how this
adaptation helps it to survive in the desert. The response may contain significant misconceptions
and/or omissions.
Score 0
The response fails to describe any specific adaptations. There is little or no explanation
of how the lizard survives in the desert. The response may contain serious misconceptions
and/or omissions.
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Scored Student Responses for
Desert Survival
Score 3

This response describes several (4) adaptations that help the lizard survive in the desert. Each of
these adaptations is connected to desert survival and is well elaborated.
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Scored Student Responses for
Desert Survival
Score 3

This response describes and fully elaborates several (3) adaptations that help the lizard survive in
the desert. It explains how these adaptations help it survive.
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Scored Student Responses for
Desert Survival
Score 2

This response describes two correct adaptations that help the lizard survive in the desert: “...light
colored skin to blend with sand and rocks...” and “...finger toes help it move through the grany [sic]
sand....” The explanations of how these adaptations help survival are less elaborated than the Score
Point 3 responses.
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Scored Student Responses for
Desert Survival
Score 2

This response describes three adaptations that help the lizard survive in the desert: “dose [sic] not
sweat,” “has thick scales on its feet,” and “is nocturnal.” There is some explanation as to how the first
two adaptations help it to survive. This response is less elaborated than the Score Point 3 responses.
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Scored Student Responses for
Desert Survival
Score 1

This response describes two adaptations with little explanation as to how these adaptations help
the lizard survive in the desert: “padded feet for walking on the blistering sand, rough skin for
withstanding the hot sun.” Lizards are not “slow moving in order to reserve water and energy,” which
is a significant misconception.
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Scored Student Responses for
Desert Survival
Score 1

This response describes “able to withstand heat, and go for long periods of time without water” as
adaptations that help the lizard survive in the desert. These are explanations of how an adaptation
would enhance desert survival rather than a description of a specific adaptation.
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Scored Student Responses for
Desert Survival
Score 0

This response fails to describe any specific adaptations. The student is aware that ability to “take a
lot of sunlight and heat,” “go without water,” and “find food” are important to survival in the desert, but
has failed to relate these to physical or behavioral adaptations of the lizard.
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Scored Student Responses for
Desert Survival
Score 0

This response provides an adaptation (“scaley [sic] skin”) but fails to correctly explain how this helps
the lizard survive in the desert. “The sun helps them breathe in a hot or humid climate” is not related
to the adaptation. The relationship of the lizard to “the dinosaur family” is irrelevant to the
requirements of the prompt.
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CAPT Earth Science Open-Ended Question:
Changing Mountains

Changing Mountains

Like all landforms, mountains are affected by environmental conditions that can change their
appearance. Describe two factors that can change the appearance of a mountain over time.
Explain your answer fully.

Write your answer in your answer booklet.
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Changing Mountains
Mountains are constantly being changed by weathering and erosion. Weathering is the
breakdown of rock by mechanical or chemical means. Erosion is the removal and transport of
material by wind, water, or ice.
Mechanical Weathering is when rock is broken into smaller and smaller pieces, each retaining
the physical and chemical characteristics of the original material. This may be caused by a
variety of methods. As water freezes in cracks in rock, it expands and enlarges, causing the
cracks to expand. After many freeze/thaw cycles, the rock breaks into pieces. The daily
temperature change can also weaken rocks. Repeated expansion and contraction will cause stress
on the rock’s outer shell. The activities of plants and burrowing animals can wedge rock apart,
allowing for more effective weathering.
Chemical Weathering is the breakdown of rocks and minerals into new substances. The most
common agents of chemical weathering are water, weak acids, air, and soil. Water is the most
important agent in chemical weathering.
Gravity brings all weathered products down to the lowest elevation possible.
When Tectonic Plates collide, land features that start out as small folds and faults can eventually
become great mountain ranges. One reason that mountains change gradually over time is that
tectonic plates are continually moving around and bumping into one another.
Volcanic Eruptions can also change the appearance of a mountain. In a matter of minutes, an
explosion eruption can demolish rock formations that took thousands of years to accumulate.
Score 3
The response correctly identifies two factors that can change the appearance of a mountain over
time. It is correct and well elaborated.
Score 2
The response correctly identifies two factors that can change the appearance of a mountain over
time. It is less elaborated than the Score Point 3 responses. It may contain inaccuracies.
Score 1
The response correctly identifies one factor that can change the appearance of a mountain over
time. It contains limited elaboration. It may contain misconceptions.
Score 0
The response fails to correctly identify any factors that can change the appearance of a mountain
over time. It may contain misconceptions.
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Scored Student Responses for
Changing Mountains
Score 3

This response correctly identifies wind and frost wedging as two factors that can change the
appearance of a mountain over time. Correct and well-elaborated explanations of both processes
are provided.
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Scored Student Responses for
Changing Mountains
Score 3

This response correctly identifies wind, water, and frost wedging as factors that can change the
appearance of a mountain over time. Correct and well-elaborated explanations of wind and water
erosion are provided. The description of frost wedging is correct but less developed.
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Scored Student Responses for
Changing Mountains
Score 2

This response correctly identifies two factors that can change the appearance of a mountain over
time: erosion and earthquakes. Erosion is a general term, and the student has not provided
specific mechanisms such as water or wind to fully elaborate how the “canals and different
characteristics” result.
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Scored Student Responses for
Changing Mountains
Score 2

This response correctly identifies wind and snow as factors that can change the appearance of a
mountain over time. The explanations of how these processes effect change are correct but less
elaborated and specific than the Score Point 3 responses.
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Scored Student Responses for
Changing Mountains
Score 1

This response identifies weather and aging as factors that can change the appearance of a mountain
over time. The example provided for weather (“...rain can wipe away rocks...”) is a correct but limited
elaboration. Aging is part of this process rather than an independent factor. The explanation “The
older mountains get the more changes they will have...they wear away little by little” supplies limited
additional information.
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Scored Student Responses for
Changing Mountains
Score 1

This response identifies “the build [sic] of ice” as a factor that can change the appearance of a
mountain over time. The process of melted ice creating “mud slides, thereby decreasing the size of
the mountain” is a limited elaboration of this factor. The statement “the build of ice which makes the
ground expand...so then the mountain gets bigger over time” is a misconception.
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Scored Student Responses for
Changing Mountains
Score 0

This response fails to correctly identify any factors that can change the appearance of a
mountain over time.
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Scored Student Responses for
Changing Mountains
Score 0

This response fails to correctly identify a factor that can change the appearance of a mountain over
time. “[B]ecause of the surface” is not a correct factor of change and “the rocks on the mountain
breaks [sic] off” does not provide information on the cause of this change.
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CAPT Earth Science Multiple-Choice Questions:
Space and the Solar System

Space and the Solar System
1.

What do the four planets closest to the Sun have in common?
f.
g.
h.
j.

2.

The seasons of the year on Earth are determined by the __________.
a.
b.
c.
d.

3.

4.

Their solid, rocky surface 
Composition of their atmosphere
Length of their day
Their surface temperature

speed of the Earth’s revolution
speed of the Earth’s rotation
shape of the Earth’s orbit relative to the sun
tilt of the Earth’s axis relative to the sun 

Which diagram most accurately represents the effect of the gravitational pull of the Moon on
Earth’s ocean tides?

f.

g. 

h.

j.

Why is there a full Moon approximately once a month?
a.
b.
c.
d.
2006

The Moon revolves around the Earth once a month. 
The Moon rotates on its axis once a month.
The Moon revolves around the Sun once a month.
The Moon does not rotate on its axis.
229

Science
—RELEASED ITEM—

CAPT Life Science Multiple-Choice Questions:
A Grasslands Ecosystem

A Grasslands Ecosystem
Ecosystems are composed of all living and nonliving components in an area. Food webs show the
flow of nutrients and energy within an ecosystem.
Use the food web to answer the following questions.

1.

Suppose that a new predator of the rabbit migrated to this ecosystem. What is the most likely
initial effect on the other organisms?
a.
b.
c.
d.

2.

More competition among the mice for food
More competition among the hawks for food 
Less competition among snakes for food
Less grass available for food

A chemical pesticide was applied to an area of this ecosystem by a landowner to control
the mouse population. There was a decrease in the mouse population due to the presence of
this pesticide. Which one of the following would most likely occur first due to this change
in the ecosystem?
f.
g.
h.
j.
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The amount of grass would decrease.
The snake population would increase.
The rabbit food supply would increase. 
The snake food supply would increase.

230

Science
—RELEASED ITEM—

CAPT Life Science Multiple-Choice Questions:
A Grasslands Ecosystem (continued)
3.

The available chemical energy in this ecosystem __________.
a.
b.
c.
d.

4.

decreases as it flows from consumer to producer
remains constant as it flows from consumer to producer
decreases as it flows from producer to consumer 
increases as it flows from producer to consumer

Which one of the following is true of grass in an ecosystem?
f.
g.
h.
j.
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It converts oxygen to glucose.
It produces carbon dioxide from oxygen and water.
It produces glucose from carbon dioxide and water. 
It converts water to energy.
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CAPT Physical Science Multiple-Choice Questions:
The Rocket’s Red Glare

The Rocket’s Red Glare

On the 4th of July there was a fireworks display near the Connecticut River in Hartford. There were
many different colorful fireworks in the show.

1.

One firework rocket display was an American starburst that gave off red, white and blue light.
How did the fireworks manufacturer get the rocket to produce three different colors of light?
a.
b.
c.
d.

2.

The same chemical burned at three different temperatures.
There were three different chemicals burned in the explosion. 
The same chemical exploded at three different heights.
The original chemicals in the rocket were red, white and blue.

A spectator saw light from a fireworks explosion then heard a loud noise a few seconds
later from the same explosion. The sound was heard a few seconds later because the
sound __________.
f.
g.
h.
j.
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originated a few seconds after the light
traveled farther than the light
traveled more slowly than the light 
reflected from a different location
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CAPT Physical Science Multiple-Choice Questions:
The Rocket’s Red Glare (continued)
3.

Energy changes occur during the flight of a firework rocket. Which of the following represents
a correct energy change?
a. When the firework rocket left the ground, chemical potential energy was changed into
kinetic energy. 
b. When the firework rocket exploded, kinetic energy was changed into chemical
potential energy.
c. During the rise of the firework rocket, gravitational potential energy was changed to
kinetic energy.
d. During the rise of the firework rocket, gravitational potential energy was changed to
heat, light and sound.
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