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The task131

Students were asked to design and conduct an experiment to determine how snails react to
changes in their environment. The task included writing a report that describes the
procedure, the outcome, and students’ conclusions.

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: 132

S2c Life Sciences Concepts: Regulation and behavior.

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

S5f Scientific Thinking: Work individually and in teams.

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

What the work shows

S2c Life Sciences Concepts: The student produces evidence that demonstrates
understanding of regulation and behavior, such as senses and behavior, and response to
environmental stimuli.
(A) (B) The student demonstrates an understanding of a response to an environmental
stimulus by describing several observations of snail locomotion in response to a light source;
and by making inferences based on those observations. While the inferences include some
incorrect terminology (e.g., “tentacles”), it is clear that the student understands that the
snail’s actions were responses to the light.

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as…cause and effect.
(C) The conclusion uses the concept of cause and effect to explain why the snails in the
experiment moved towards the light and away from the darkness.

S5f Scientific Thinking: The student works individually and in teams to collect and share
information and ideas.
(D) Throughout the report, use of the plural “we” indicates that the student worked within a
team to collect data and share information and ideas.

131 For related work on Response to Environment, see “Bean Farmers”, page 81, “Water Tolerance”, page 98, “Toasted
Bread”, page 111, and “Endocrine Feedback”, page 449.
132 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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S7e Scientific Communication: The student communicates in a form suited to the purpose
and audience, such as by writing instructions that others can follow.

(E) The student’s written procedure indicates the ability to communicate the experimental
design in detail.

(F) The written procedure is supported by a diagram that clarifies the construction of the
apparatus.
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The task133

Before working on this task the teacher engaged the whole class in a series of discussions
about genotype, phenotype, and dominant and recessive traits. The teacher then instructed
the students to create a three column chart with the following column
headings—Characteristic, Dominant, Appearance or Phenotype. Students filled in the first
column with a given list of twelve human characteristics; the second column with the
dominant phenotype for each characteristic; and they left the third column blank. The
teacher then broke the class into groups with each group member receiving a copy of the
chart. Each student then filled in the third column, recording his or her own phenotype as
determined by the other members of the group. The class then created a large graph to
organize the data recorded by each student. On the X axis students listed the twelve
dominant phenotypes. On the Y axis the class indicated the number of students expressing
each dominant trait. The students were instructed to discuss a series of questions about their
results and to compose individual responses.

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: 134

S2b Life Sciences Concepts: The role of genes and environment.

S5f Scientific Thinking: Collect and share information and ideas.

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

What the work shows

S2b Life Sciences Concepts: The student produces evidence that demonstrates
understanding of…the role of genes and environment on trait expression.
(A) The student observed, “Our traits are first determined by the genotype. We get this from
our parents. The genes carry the traits. The mixture of genes partially determines what traits
you get.”

(B) The student correctly infers the role of the environment in the expression of a specific
trait.

133 For related work on Reproduction, see “Butterflies”, page 89, “DNA Models”, page 433, and “DNA Concept Map”,
page 439.
134 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 individually and in teams to collect and share
information and ideas.

(C) Throughout this task students worked together gathering and representing data and
sharing data and ideas. The production of the written work demonstrates the students ability
to use the shared data and ideas to produce an individual piece of work.

(D) (E) The student worked with other team members in gathering data for the table of
personal characteristics, and contributed to the bar graph that displays the whole class’s
characteristics.

S7a Scientific Communication. The student represents data and results in multiple ways,
such as numbers, tables, and graphs…and technical and creative writing.
(C) This evidence demonstrates the student’s ability to explain results in narrative form.

(D) This evidence demonstrates the student’s ability to represent data as a table.

(E) This evidence demonstrates the student’s ability to represent data as a graph.
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The task
After a unit of study on cells, students were asked to demonstrate how diffusion occurs and
write a report about their demonstrations.

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

The work was done in a group but written up individually.

This work sample illustrates a standard-setting performance for the following parts of the
standards: 135

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

S2a Life Sciences Concepts: Structure and function of living systems.

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

S5a Scientific Thinking: Frame questions; identify or control variables.

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

S6a Scientific Tools and Technologies: Use technology and tools.

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

What the work shows

S1a Physical Sciences Properties: The student produces evidence that demonstrates
understanding of properties and changes of properties in matter….
(A) (B) The student accurately describes the meaning of “semipermeable.”

S2a Life Sciences Concepts: The student produces evidence that demonstrates
understanding of structure and function of living systems, such as the complementary nature
of structure and function in cells….
(A) (C) The student demonstrates conceptual understanding of the structure and diffusive
function of cell membranes.

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as…cause and effect.
(D) The student correctly identifies an example of diffusion, ruling out gravity as an
alternative cause of the observed phenomena.

135 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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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) The student identifies pore size as a variable.

(E) The student frames her results as a series of questions and answers.

S5b Scientific Thinking: The student uses concepts from Science Standards 1 to 4 to explain
a variety of observations and phenomena.
(C) (D) The student applies elements of S1a and S2a in her discussion of the property of
semipermeability and the process of diffusion.

S6a Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory apparatus…) to observe and measure…phenomena directly….
(F) (G) The list of materials and the four parts of the procedure indicate that the student used
traditional laboratory apparatus to observe the process of diffusion directly.

(H) (I) (J) (K) The student provides photographs of the laboratory set-ups.

S7e Scientific Communication: The student communicates in a form suited to the purpose
and audience, such as by writing instructions that others can

follow….
(G) The student demonstrates effective scientific communication by clearly outlining a
procedure that other students could follow.
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The task
Students were asked to develop graphic models of the rock cycle as the culmination of six
weeks of study. During those six weeks, classroom lessons and laboratory experiences were
conducted to study the three major rock groups; and the class went on two field trips to
observe rock formations and collect rocks. In developing their graphic models, students were
asked to include any forces and processes that cause rocks to change.

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: 136

S3a Earth Sciences Concepts: Structure of the Earth system.

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

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

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

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

What the work shows

S3a Earth Sciences Concepts: The student produces evidence that demonstrates
understanding of structure of the Earth system, such as…rock cycles.
(A) The student shows a clear understanding of the cyclical relationship that exists between
igneous, sedimentary and metamorphic rocks, and many of the forces that cause these
changes.

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as…cause and effect.
(B) (C) (D) The student correctly shows that forces such as subduction, volcanic eruptions,
etc. are cause agents for change in the rock cycle.

136 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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S5b Scientific Thinking: The student uses concepts from Science Standards 1-4 to explain a
variety of observations and phenomena.

(B) (C) (D) The student uses the concept of Earth processes (Standard S3b) to explain how
rocks change from one form to another. In a revision, the student should be asked to rethink
the order of erosion and weathering in both places where these processes are noted.

S6d Scientific Tools and Technologies: The student acquires information from multiple
sources, such as print, the Internet, computer data bases, and experimentation.
(A) Examples of the rocks were chosen by the student, using an internet web site:
www.calvin.edu. The pictures were reduced on a photocopier to fit into the diagram.

S7a Scientific Communication: The student represents data and results in multiple ways,
such as…tables…artwork.
(A) Student effectively blends a concept map and downloaded images to convey
understanding of the rock cycle.
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The task137

After extensive study on river formation, students conducted a stream-table activity generated
from the GEMS guide River Cutters, revised edition. Each student team was asked to design a
stream-table experiment that would model the production of various land features shaped by
running water.

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: 138

S3b Earth Sciences Concepts: Earth’s history.

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

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

S5f Scientific Thinking: Work individually and 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.

S8a Scientific Investigation: Controlled experiment.

What the work shows

S3b Earth Sciences Concepts: The student produces evidence that demonstrates
understanding of Earth’s history, such as earth processes including erosion and…change
over time….
(A) The “Observations” section clearly demonstrates that the student understands that
running water causes landforms such as V-shaped valleys and oxbow lakes.

(B) (C) (D) The three diagrams and their accompanying notes demonstrate that the student
understands the progressive nature of landform-building. In D, the student notes, “This
water session was a big success because the running time was longer. This happened because
the longer water runs the greater the effect it can have on the earth.”

(E) The student directly relates the formation of certain landforms to longer periods of time.

137 For related work on Erosion, see “Erosion”, page 135.
138 The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.



Work Sample & Commentary: River Cutters
Middle School Science

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

S4a Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as…cause and effect.

(A) The entire “Observations” section presents implicit cause and effect relationships. At (F),
for example, the student relates the disappearance of the delta to the longer duration of
water flow.

In the notes accompanying diagram (D), the statement “...the longer water runs, the greater
the effect it can have on the earth...” is evidence that the student understands cause and
effect.

S5b Scientific Thinking: The student uses concepts from Science Standards 1 to 4 to explain
a variety of observations and phenomena.
(G) Throughout the conclusion, the student applies Science Standard S3b in concluding that
water flowing over land causes the formation of geographical features.

S5f Scientific Thinking: The student works individually and in teams to collect and share
information and ideas.
(H) The photographs show that the student worked as part of a team. The entire lab report,
however, is an individual effort.

S6a Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory equipment…) to observe and measure objects, organisms, and
phenomena, directly, indirectly, and remotely.
(I) The student used various tools to conduct the investigation.

S6d Scientific Tools and Technologies: The student acquires information from multiple
sources, such as print…and experimentation.
(I) The observations are first-hand information the student acquired from experimentation.

(J) The bibliography demonstrates that the student acquired information from print sources.

S7a Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables, and graphs; drawings, diagrams, and artwork; and technical and
creative writing.
(B) (C) (D) The student represents data in diagrams accompanied by narrative writing.

(G) The conclusion presents data in narrative form.

(K) The student also represents data in table form.

S8a Scientific Investigation: The student demonstrates scientific competence by completing
[a] controlled experiment.
(I) The student’s procedure indicates that all conditions remained the same except one
variable: duration of time.
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The task
Students were given the following scenario: “You step off a plane and suddenly realize that
you took the wrong flight. You are in a strange country. Remembering your Earth science,
you decide to figure out where you are by determining your longitude and latitude. In a
narrative form, describe your situation and explain how you propose to find your location by
determining your longitude and latitude.”

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:139

S3c Earth and Space Sciences Concepts: Earth and the solar system.

S4e Scientific Connections and Applications: Impact of science.

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

S5e Scientific Thinking: Identify problems; propose and implement solutions; and evaluate
the accuracy, design, and outcomes of investigations.

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

What the work shows

S3c Earth and Space Sciences Concepts: The student produces evidence that demonstrates
understanding of Earth and the solar system, such as the predictable motions of planets,
moons, and other objects in the solar system….
(A) The student states that the Earth rotates from west to east, indicating that the student
understands that the Earth’s motion is regular and predictable.

S4e Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of the impact of science, such as…interactions between science
and society.
(A) (B) (C) The student bases the work on an application of science facts and process skills
used to solve a real-world, albeit imaginary, problem.

139 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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S5b Scientific Thinking: The student uses concepts from Science Standards 1 to 4 to explain
a variety of observations and phenomena.

(A) (B) The student uses concepts from S3c in describing a connection between the direction
of Earth’s rotation and time differences at different longitudes.

S5e Scientific Thinking: The student identifies problems; proposes and implements
solutions; and evaluates the accuracy, design, and outcomes of investigations.
(D) The student identifies the problem.

(E) The student proposes a solution to the problem.

(F) The student considers a possible method for determining latitude, but knows that the
method is not feasible.

(G) (H) The student describes how to use simple materials to build a device that can
determine latitude.

(I) The student states that errors may occur during measuring, and that it would be necessary
to repeat the procedure several times to obtain a more accurate mean measurement.

S7a Scientific Communication: The student represents data and results in multiple ways,
such as…drawings, diagrams, and…technical and creative writing; and selects the most
effective way to convey the scientific information.
(H) (J) (K) (L) (M) The student supports the narrative with diagrams and drawings.

(N) The narrative is essentially a work of creative writing that moves fluidly back and forth
between the imaginary scenario and technical descriptions.
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