























P A S S

PASS — Sample Assessment ltems: High School

Sample Constructed Response Investigation (continued)

4. Describe the changes in the average population of yeast over time. What factors may have been
affecting the growth?
5. In the space below, design an experiment that would test the effect of one of the factors
listed in your answer to question # 3. Tell which factor your are using. Explain your design.
Use the steps of the scientific method to design your experiment.
Sample Scoring Rubric
Stop
-3- — = =
Page | Item | Range | Scoring Rubric
1 pt. for three or more correctly calculated averages.
- 2 1 0-1 0 pts. for less than three or more correctly calculated averages.
10, 20, 80, 11.3, 105, 30
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The following Standards and Benchmarks are associated with the sample Constructed Response Investigation
beginning on page 18.

National Science Education Standards
LS 1.2 — Most cell functions involve chemical reactions. Food molecules taken into cells react to provide
the chemical constituents needed to synthesize other molecules. Both breakdown and synthesis are made
possible by a large set of protein catalysts, called enzymes. The breakdown of some of the food molecules
enables the cell to store energy in specific chemicals that are used to carry out the many functions of the
cell.

LS 1.4 — Cell functions are regulated. Regulation occurs both through changes in the activity of the
functions performed by proteins and through the selective expression of individual genes. This regulation
allows cells to respond to their environment and to control and coordinate cell growth and division.

LS 4.4 — Living organisms have the capacity to produce populations of infinite size, but environments and
resources are finite. This fundamental tension has profound effects on the interactions between organ-
isms.

SI 1.2 — Design and conduct scientific investigations. Designing and conducting a scientific investiga-
tion requires introduction to the major concepts in the area being investigated, proper equipment, safety
precautions, assistance with methodological problems, recommendations for use of technologies, clarifica-
tion of ideas that guide the inquiry, and scientific knowledge obtained from sources other than the actual
investigation. The investigation may also require student clarification of the question, method, controls,
and variables; student organization and display of data; student revision of methods and explanations; and
a public presentation of the results with a critical response from peers. Regardless of the scientific investi-
gation performed, students must use evidence, apply logic, and construct an argument for their proposed
solutions.

SI 1.6 — Communicate and defend a scientific argument. Students in school science programs should
develop the abilities associated with accurate and effective communication. These include writing and
following procedures, expressing concepts, reviewing information, summarizing data, using language ap-
propriately, developing diagrams and charts, explaining statistical analysis, speaking clearly and logically,
constructing a reasoned argument, and responding appropriately to critical comments.

SI 2.4 — Mathematics is essential in scientific inquiry. Mathematical tools and models guide and improve
the posing of questions, gathering data, constructing explanations and communicating results.

SI 2.5 — Scientific explanations must adhere to criteria such as: a proposed explanation must be logically
consistent; it must abide by the rules of evidence; it must be open to questions and possible modification;
and it must be based on historical and current scientific knowledge.
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Benchmarks for Science Literacy
12D (6-8) 2 — Read simple tables and graphs produced by others and describe in words what they show.

4E (9-12) 3 — Transformations of energy usually produce some energy in the form of heat, which spreads
around by radiation or conduction into cooler places. Although just as much total energy remains, its be-
ing spread out more evenly means less can be done with it.

9B (9-12) 4 — Tables, graphs, and symbols are alternative ways of representing data and relationships that
can be translated from one to another.

5C (9-12) 2 — Within the cell are specialized parts for the transport of materials, energy capture and
release, protein building, waste disposal, information feedback, and even movement. In addition to these
basic cellular functions common to all cells, most cells in multicellular organisms perform some special
functions that others do not.

5C (9-12) 5 — Complex interactions among the different kinds of molecules in the cell cause distinct
cycles of activities, such as growth and division. Cell behavior can also be affected by molecules from other
parts of the organism or even other organisms.

5C (9-12) 7 — Most cells function best within a narrow range of temperature and acidity. At very low
temperatures, reaction rates are too slow. High temperatures and/or extremes of acidity can irreversibly
change the structure of most protein molecules. Even small changes in acidity can alter the molecules and
how they interact. Both single cells and multicellular organisms have molecules that help to keep the cell’s
acidity within a narrow range.
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XVI. PASS — Sample Report

This section provides a sample of PASS reports at the elementary level. Reports for middle and high school
assessments are similar in format and content.

PASS Partnership for Assessment of Standards-based Science
Science Assessment 2004

District: School:
D-S Code: Grade: 5th Number of Students: 59

Results for Fifth Grade

Assessment Components

2002 2003 2004 KEY
School Scale Score: 390 N/A 481 Not Applicable
District Scale Score: 500 [ Not Available .
PASS Scole Score 500 509 = lnoedon gt

Confidence Interval School DIST/SI PASS

Enhanced Multiple-Choice

School >20 Students Tested: | +1.49% Number of Students Tested: 59 7568
School <21 Students Tested: | +515% Average Percent Correct: 50% 61%
Earth Science Multiple-Choice

School >20 Students Tested: | +1.26% Number of Students Tested: 59 7568
School <21 Students Tested: | +4.92% Average Percent Correct:

Lif e Science Multiple-Choice

School >20 Students Tested: Number of Students Tested:
School <21 Students Tested: Average Percent Correct
Physical Science Multiple-Choice

School >20 Students Tested: [~ 1 1 779 Number of Students Tested:
School <21 Students Tested: | +5.76% Average Percent Correct:

Science Inquiry Multiple-Choice
School >20 Students Tested: | + 1.44% Number of Students Tested:
School <21 Students Tested: [ + 4.85% Average Percent Correct:

Science and Tec hnology Multiple-Choice
School >20 Students Tested: | + 1.60% Number of Students Tested:
School <21 Students Tested: | +6.89% Average Percent Correct:

Open-Ended Question 1 — Snails & Magnets
School >20 Students Tested: [ 1 1939 Number of Students Tested:
School <21 Students Tested: [ +5.98% Average Percent Correct:

Open-Ended Question 2 — Musical/Plants

School >20 Students Tested: Number of Students Tested:
School <21 Students Tested: Average Percent Correct

Performance Task — Light and Shadows
School >20 Students Tested: [ + 1 gg% Number of Students Tested:

School <21 Students Tested: [ + 3.37% Average Percent Correct:
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