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The task122

Students designed and constructed a device to collect and measure rainwater. They recorded
rainfall amounts and also tested samples of rain with pH paper over a three-month period,
and compared their data with regional data collected by the National Weather Service.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone √ in a group
√ in class √ as homework
√ with teacher feedback with peer feedback

timed √ opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards:123

S5c Scientific Thinking: Use evidence from reliable sources.

S5f Scientific Thinking: Work in teams.

S6a Scientific Tools and Technologies: Use technology and tools.

S6d Scientific Tools and Technologies: Acquire information from multiple sources.

S7a Scientific Communication: Represent data and results in multiple ways.

S7b Scientific Communication: Argue from evidence.

S8a Scientific Investigation: A systematic observation, such as a field study.

What the work shows

S5c Scientific Thinking: The student uses evidence from reliable sources to develop
explanations.
(A) (B) (C) (D) (E) (F) The students gathered data from classmates and web sites on the
Internet. They compared their data and the class data to the experts data to verify their
conclusions.

122 For related work on Acids and Bases, see “Acid/Base”, page 70, and “Buffer Lab”, page 375.
123 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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S5f Scientific Thinking: The student works in teams to collect and share information and
ideas.

(C) (D) (E) (G) (H) (I) (J) (K) (L) (M) The students produced and compared charts of their
own data, the class’s data, and data from the Internet.

S6a Scientific Tools and Technologies: The student uses technology and tools to observe
and measure objects organisms and phenomena directly, indirectly and remotely.
(N) Students designed a simple device to collect and measure rainfall. They used tools such as
a ruler to measure rainfall in inches, and a graduated cylinder to measure sample volume in
milliliters.

(M) (O) The students used indicators to test samples of rain. They observed that the pH of the
samples caused chemical reactions that produced color changes in pH paper, and they
correctly concluded that the rain samples were acidic.

S6d Scientific Tools and Technologies: The student acquires information from multiple
sources such as the Internet and experimentation.
(A) (D) (E) (M) The students utilized the Internet as a data source. In addition, the students
utilized the computer for word processing and spreadsheets.

S7a Scientific Communication: The student represents data and results in multiple ways
such as numbers, tables and graphs.
(C) (D) (E) (G) (H) (I) (J) (K) The students organized and presented data in a series of tables
and graphs. They attempted to maintain a degree of uniformity in the style of their graphic
presentations.

S7b Scientific Communication: The student argues from evidence; such as data produced
through his or her own experimentation by others.
(P) In the first paragraph of the conclusion, students argue for their hypothesis from the
evidence of their own and others’ data. They also correctly note the significance of the
geographic difference between their own data and the data they accessed on the Internet.

S8b Scientific Investigation: The student demonstrates scientific competence by completing
a controlled experiment, such as a field study.
(G) (H) (N) The students built their collecting apparatus and used it for a period of three
months to collect data from natural phenomena that occurred outside the classroom.



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
200 New York City Science—First Edition



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
New York City Science—First Edition 201

A



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
202 New York City Science—First Edition

N

O

B



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
New York City Science—First Edition 203

D

C

G



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
204 New York City Science—First Edition

H



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
New York City Science—First Edition 205

I

E



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
206 New York City Science—First Edition

K L

J



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
New York City Science—First Edition 207

P

M



Work Sample & Commentary: Acid Rain
Middle School Science

New Standards Performance Standards
208 New York City Science—First Edition

F



Work Sample & Commentary: Discovering Density
Middle School Science

New Standards Performance Standards
New York City Science—First Edition 209

The task124

Following classroom discussion about the concept of density, students performed an
extensive laboratory investigation. In the lab write up the students were asked to:

!  discuss the definition of density;

!  state a clear purpose for the investigation;

!  give four clearly stated hypotheses;

!  list all materials;

!  clearly organize and label data;

!  discuss any observed patterns;

!  clearly explain laboratory procedures;

!  summarize results;

!  suggest ideas for future study.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone √ in a group
√ in class as homework
√ with teacher feedback √ with peer feedback

timed √ opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: 125

S1a Physical Sciences Concepts: Properties and changes of properties in matter.

S4a Scientific Connections and Applications: Big ideas and unifying concepts.

S5b Scientific Thinking: Use concepts from Science Standards 1 to 4 to explain observations
and phenomena.

S5c Scientific Thinking: Use evidence from reliable sources.

S5e Scientific Thinking: Evaluate the accuracy, design, and outcomes of investigations.

S5f Scientific Thinking: Work individually and in teams.

S6a Scientific Tools and Technologies: Use technology and tools to observe and measure.

S7a Scientific Communication: Represent data and results in multiple ways.

S7e Scientific Communication: Communicate in a form suited to the purpose and the
audience.

124 For related work on Density, see “Flinkers”, page 76, “Density of Sand”, page 412, and “Density”, page 423.
125 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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What the work shows

S1a Physical Sciences Concepts: The student produces evidence that demonstrates
understanding of properties and changes of properties in matter, such as density….
(A) (B) There is clear evidence here and throughout the work that the student understands
how volume and mass relate to density.

(C) Although the student has a misconception (air does not have zero mass, and this should
be corrected in a revision), the student does describe density in terms of volume and mass.

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as order…; change and
constancy; and cause and effect.
(D) (E) There are several places in this work where the student acknowledged that volume
can remain constant and yet, if mass increases or decreases, the density is changed.

(F) The student provided evidence of understanding that if the density of an object is less than
1.0 g/ml the object will float in water.

S5b Scientific Thinking: The student uses concepts from Science Standards 1 to 4 to explain
a variety of observations and phenomena.
(E) The conclusion ties together the concept of density and why objects in the experiment
floated and why some sank. This shows that the student was able to use her conceptual
understanding of density to predict whether an object would float or sink given information
about the density of the medium into which the object is placed and the density of the object.

S5c Scientific Thinking: The student uses evidence from reliable sources to develop
descriptions, explanations, and models.
Throughout the work the student used information from reliable sources. One source was
direct experimentation. However, the student took information, whether from the teacher or
some other source, and explained some sophisticated concepts in her own voice.

S5e Scientific Thinking: The student evaluates the accuracy, design, and outcomes of
investigations.
(G) The student identified several reasonable sources of measurement error.

S5f Scientific Thinking: The student works individually and in teams to collect and share
information and ideas.

S6a Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory equipment…) to…measure objects…indirectly….
The student determined the volume of the balloon by using the formula for a sphere.

(H) (I) The student determined the volume of an irregularly shaped object by using water
displacement.

S7a Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables, and technical…writing.
(J) The student presented data in tabular form and analyzed the data in writing.

S7c Scientific Communication: The student communicates in a form suited to the purpose
and the audience, such as by writing instructions that others can follow….
(K) (L) (M)
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The task
Students in a physical science class were asked to test the effectiveness of one of several
different common products. The task required them to perform detailed and accurate testing
and report results in a form for public presentation. Further, the students were asked to
design and give a presentation promoting the most successful product.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone √ in a group
√ in class as homework
√ with teacher feedback √ with peer feedback

timed √ opportunity for revision

Students had two weeks to complete the task which was part of a unit on scientific
methodologies. While students videotaped a portion of their presentation, it is not included
here.

Science required by the task
Paper towel testing is a common middle school activity, but many students select variables
that are social in nature (e.g., cost, appearance) and are more easily measured than are
strength or performance. This project tackled variables that required more imagination and
effort to measure.

This work sample illustrates a standard-setting performance for the following parts of the
standards: 126

S4a Scientific Connections and Applications: Big ideas and unifying concepts.

S4b Scientific Connections and Applications: The designed world.

S5a Scientific Thinking: Frame questions to distinguish cause and effect; identify or control
variables in experimental or non-experimental research settings

S7a Scientific Communication: Represent data and results in multiple ways.

S8a Scientific Investigation: Controlled experiment.

What the work shows

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as…form and
function….
(A) The student related the thickness (form) of towels to the characteristic of strength
(function).

126 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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S4b Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of the designed world, such as…the viability of technological
designs.

(A) The student provided evidence of thinking through the design of paper towels and how
well they would serve the intended purpose.

S5a Scientific Thinking: The student frames questions to distinguish cause and effect; and
identifies or controls variables in experimental and non-experimental research settings.
(B) (C) There is ample evidence of the student’s recognition and control of variables.

S7a Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables…drawings, diagrams, and artwork….
(B) (C) The experimental set-up is communicated in both words and drawings.

(D) (E) The results are communicated in tables, graphs, and words. The histogram is more
effective than the pie chart. There is a reversal in the table for Test #2 (data for “Job Squad”
and “Bounty”), but the multiple representations actually allow the reader to figure that out.

S8a Scientific Investigation: The student demonstrates scientific competence by completing
a controlled experiment. A full investigation includes:

! Questions that can be studied using the resources available.
(F)

! Procedures that are safe, humane, and ethical; and respect privacy and property rights.

! Data that have been collected and recorded (see also Science Standard 6) in ways that
others can verify, and analyzed using skills expected at this grade level (see also
Mathematics Standard 4).

(B) (C) (D) (E)

! Data and results that have been represented (see also Science Standard 7) in ways that
fit the context.

(D) (E)

! Recommendations, decisions, and conclusions based on evidence.
(G)

! Results that are communicated appropriately to audiences.
(G)

! Reflection and defense of conclusions and recommendations from other sources and
peer review.

The student presented the work to others, though evidence of the presentation is not shown
here.
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The task127

After a study of the interactions that occur within ecosystems, students were asked to design a
bio-box showing a pond ecosystem. Using pictures and models made from construction
paper or clay, students were asked to depict both the living organisms and the non-living
physical factors in a pond ecosystem. Students in groups of two to three met in a planning
session to discuss a design for the ecosystem, using the diagram “Needs and Activities of
Living Things” as a guide. Students gathered materials (e.g., glue, scissors, construction
paper, tape, markers, colored pencils and a ruler) and made items to contribute to the bio-
box which could be constructed in a shoe box, milk carton, or a 2L soda bottle cut
lengthwise. In the second session, students constructed the bio-box. In the third session,
students used the bio-box and their knowledge of interdependence to answer questions on
the worksheet. Though the questions were answered by the entire group, the last section of
the written component asked each student to list his or her individual contribution to the
project, and the conclusions they drew about interactions in a pond ecosystem.

The task calls for the student to explore the range of available floating and sinking objects. In
order to accomplish the task, it is necessary to combine floating and sinking objects to
construct one of the correct density.

Circumstances of performance
This sample of student work was produced under the following conditions:

√ alone √ in a group
√ in class √ as homework
√ with teacher feedback with peer feedback

timed √ opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: 128

S2d Life Sciences Concepts: Populations and ecosystems.

S4a Scientific Connections and Applications: Big ideas and unifying concepts.

S5b Scientific Thinking: Use concepts from Science Standards 1–4.

S5f Scientific Thinking: Work individually and in teams.

127 For related work on Interdependence, see “Biomes”, page 104, “Owl Pellets”, page 234, “Eagles”, page 456, and
“The Invincible Cockroach”, page 460.
128 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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What the work shows

S2d Life Sciences Concepts: The student produces evidence that demonstrates
understanding of populations and ecosystems, such as the roles of producers, consumers, and
decomposers in a food web; and the effects of resources and energy transfer on populations.
(A) The students demonstrate knowledge of the role of producer when they state “…carbon
dioxide & water taken in [and] used by plants to make food.”

(B) The students explain flow of resources within a system by explaining the dynamics of a
food chain. Although their use of the term “food web” is erroneous, it is clear that they have
a basic understanding of the functions of trophic levels.

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as order and
organization;…change and constancy; and cause and effect.
(B) The students demonstrate understanding of order and organization.

(C) (D) Evidence of basic understanding of change and constancy is indicated in the students’
statement concerning ecological balance.

(E) (F) The graphs showing the effect resources have on population size indicate an
understanding of cause and effect.

S5b Scientific Thinking: The student uses concepts from Science Standards 1–4 to explain a
variety of explorations and phenomena.
(C) (D) The students draw conclusions based on their knowledge of the roles of producers
and consumers, and application of Science Standard S2d.

S5f Scientific Thinking: The student works individually and in teams to collect and share
information and ideas.
(H) (G) The use of the plural “we” indicates that each student participated as a member of a
team and contributed to the collective results.
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The task129

After a study of structure and function, students were asked to dissect owl pellets and to
reconstruct the skeletal remains of animals contained within.

This activity is followed by a research report which includes the following information:

• Owls as predators,

• Conclusions about the diet and habit of the owl that made the pellet,

• How scientists determine the predatory structures and behaviors of dinosaurs, and

• A bibliography of books and internet sources used to compile the report.

After completing the dissection activity and the written component, students designed a
labeled pictorial food web showing nutritional hierarchy based upon their analyses of their
owl pellet.

Note: Commercially available owl pellets are sterilized and do not present a health or safety
problem.

Circumstances of performance
This sample of student work was produced under the following conditions:

√ alone √ in a group
√ in class √ as homework
√ with teacher feedback with peer feedback

timed √ opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: 130

S2a Life Sciences Concepts: Life cycles of organisms.

S2d Scientific Thinking: Use concepts to explain observations.

S5b Scientific Tools and Technologies: Use technology and tools.

S5f Scientific Communication: Represent data and results in multiple ways.

What the work shows

S2a Life Sciences Concepts: The student produces evidence that demonstrates
understanding of structure and function in living systems, such as…whole organisms, and
ecosystems.
(A) Based upon their analysis of owl pellets and follow-up research, students designed a
labeled, pictorial food web showing a nutritional hierarchy.

(B) The written “Analysis of Food Web” provides further evidence of understanding of
structures and functions in an ecosystem.

129 For related work on Interdependence, see “Biomes”, page 104, “Bio Box”, page 225, “Eagles”, page 456, and “The
Invincible Cockroach”, page 460.
130 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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The conclusion (D) about the diet of the owl that produced the pellet the student dissected is
based on careful observations (C), and indicates an understanding of predatory and digestive
structures and functions.

S2d Life Sciences Concepts: The student produces evidence that demonstrates
understanding of populations and ecosystems, such as the roles of producers, consumers, and
decomposers in a food web….
(D) The conclusion provides evidence of this understanding when it relates physical structure
to predatory role.

(E) Additional evidence is provided by the table that organizes research into the ecological
roles of organisms whose remains were found in the owl pellet.

S5b Scientific Thinking: The student uses concepts from Science Standards 1 to 4 to explain
a variety of observations and phenomena.
(D) The conclusion accurately applies Science Standard S2a, especially as it relates jaw
structure to diet.

(E) The table showing the organization of the food web accurately applies Science
Standard S2d.

(F) Students successfully applied Science Standard S2a when they assembled the bones found
in the pellet, and added the descriptive notes about physical structures to the left of the
diagram.

S5f Scientific Thinking: The student works individually and in teams to collect and share
information.
(A) (B) (C) (D) (E) (F) Throughout this investigation, students worked in groups to analyze the
food web and to assemble the bone structure of the organisms that the owl ate. Use of the
words “our” and “we” in (C) and (D) clearly indicate that this was a team effort.
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