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HIGH SCHOOL PROFICIENCY ASSESSMENT (HSPA)
PROGRAM DESCRIPTION

In 1975, the New Jersey Legislature passed the Public School Education Act “to provide to all
children in New Jersey, regardless of socioeconomic status or geographic location, the
educational opportunity which will prepare them to function politically, economically and
socially in a democratic society.” An amendment to that act was signed in 1976 which
established uniform standards of minimum achievement in basic communication and
computation skills. This amendment is the legal basis for the use of a test as a graduation
requirement in the State of New Jersey.

Beginning in 1981-82, ninth-grade students were required to pass the Minimum Basic Skills
Test (Reading and Mathematics) as one of the requirements for a high school diploma. Students
who did not pass both parts of the test had to be retested on those parts not passed.

In 1983, a more difficult test in Reading, Mathematics, and Writing was adopted, the Grade 9
High School Proficiency Test (HSPT9), to measure the basic skills achievements of ninth-grade
students. The first due-notice administration of the HSPT9 occurred in 1983-84; the first time
the test was administered as a graduation requirement was 1985-86.

In 1988, the New Jersey Legislature passed a law which moved the High School Proficiency Test
from the ninth grade to the eleventh grade. The Grade 11 High School Proficiency Test
(HSPT11) was a rigorous test of essential skills in Reading, Mathematics, and Writing. It served
as a graduation requirement for all public school students in New Jersey who entered the ninth
grade on or after September 1, 1991. Three years of due-notice testing were conducted to allow
school districts time to modify curricula and prepare students for the graduation test.

In 1996, the New Jersey State Board of Education adopted Core Curriculum Content Standards
to describe what all students should know and be able to do at the end of fourth grade, eighth
grade, and upon completion of a New Jersey public school education. The Core Curriculum
Content Standards delineate New Jersey’s expectations for student learning. All New Jersey
school districts are required to organize instruction and design curricula so that virtually all
students achieve the new content standards. The Core Curriculum Content Standards ultimately
define the state’s high school graduation requirements and its testing program to measure
benchmark achievements toward those requirements in grades 4, 8, and 11.

The Elementary School Proficiency Assessment (ESPA), which was administered to fourth- and
fifth-graders, was designed from its inception in 1997 to align with the content standards, as is
the New Jersey Assessment of Skills and Knowledge (NJASK), which replaced the ESPA. The
Grade Eight Proficiency Assessment (GEPA), which replaced the Grade 8 Early Warning Test
(EWT) administered to eighth-graders from 1991 to 1996, is additionally aligned with the
content standards. The GEPA should be used for placement purposes and program planning for
appropriate instruction to enable students to ultimately pass the state’s graduation test. The High
School Proficiency Assessment (HSPA), which is also aligned with the content standards and has
replaced the HSPT11 as the state’s graduation test, was field tested for a three-year period. The
HSPA was administered to eleventh-graders as a graduation test for the first time in March 2002.



HSPA SCIENCE & OPEN-ENDED QUESTIONS

Science is not merely a collection of facts and theories but a process, a way of thinking about and
investigating the world in which we live. The practice of Science requires the use of skills of
inquiry in order to carry out the scientific process. The Science section of the High School
Proficiency Assessment measures a student’s ability to solve problems by applying Science
concepts. Assessment items relate to the three Science clusters: Life Science, Physical Science,
and Earth Science.

The Science section of the test consists of four parts containing multiple-choice questions and
open-ended questions. Each section contains 15 multiple-choice questions and 1 open-ended
question for a total of 60 multiple-choice and 4 open-ended questions. It is expected that students
will take approximately 1 minute to answer each multiple-choice question and approximately
5 minutes to answer each open-ended question.

The open-ended questions must be responded to in the area provided in the answer folder.
Specific directions with each question will refer the student to the page in the answer folder
where the response is to be written. For each of these questions, a student must provide enough
explanation so that the scorer can understand the solution. Appropriate diagrams, charts,
formulas, and/or symbols can be used even when the question does not specifically request their
use. The student’s response will be scored on the correctness of the method as well as the
accuracy of the answer. No credit will be given for anything written in the test booklet.
Responses must be in English in order to be scored.

The open-ended questions will be hand scored on a scale from 0 to 3. The generic scoring guide
on page 8 was created to help trained readers score open-ended questions consistently. The
scoring guide is used by trained readers who score Science open-ended questions on the high
school test. Each question on the HSPA has its own item-specific scoring rubric, which is based
upon the generic scoring guide.

The students are provided with a Science Reference Sheet as shown on page 6. The reference
sheet contains formulas the student may find useful as he/she takes the test. The student is not
provided with a calculator.



OPEN-ENDED SCORING FOR SCIENCE
Scoring with the Criteria

All New Jersey high school student open-ended responses for Science are scored by two
independent readers each at Measurement Incorporated (MI), the HSPA test contractor.

To accomplish the scoring of the high school open-ended responses for Science, MI selects more
than 150 of its most experienced readers, all of whom possess a four-year college degree. All
readers, regardless of experience, are required to participate in an intensive three-day training
period. Only readers who meet the 80% agreement standard qualify to score New Jersey Science
items. By the end of training, the readers have “internalized” the defined criteria at each of the
three score points of the rubrics for each item by practice scoring and discussing sample student
responses.

Scoring Personnel and Procedures

Current procedures for scoring student open-ended items on the HSPA are consistent with those
used by New Jersey since the inception of the statewide assessment. All open-ended items on the
HSPA are monitored and scored by trained, experienced personnel. Many individuals are
responsible for ensuring the success of scoring any large-scale assessment. Key to the process of
scoring New Jersey’s high school responses accurately and reliably are MI’s senior project
manager, the chief reader, team leaders, the readers, and clerical aides.

MI’s senior project manager works closely with the department throughout the handscoring
process. The senior project manager participates in all rangefinding and training paper selection
activities prior to the onset of reader training. The senior project manager directs the activities of
the chief reader and oversees all aspects of the project, including monitoring reader performance
(reader reliability and production rates), directing retraining efforts, and supervising the capture
of scoring data.

The chief reader participates in pre-reading and training paper selection along with MI’s senior
project manager and the department’s Science assessment specialists. Additionally, the chief
reader annotates the anchor papers that, along with the scoring criteria, make up the Scoring
Guide and trains the team leaders who will subsequently assist in reader training. It is the
responsibility of the chief reader to introduce the open-ended items, rubrics, and sample
responses; to conduct the majority of the training sessions (some training sets are discussed in
teams); and to ensure that readers score reliably and consistently throughout the scoring process.
The chief reader supervises the team leaders, directs all scoring and validity procedures, reads
and interprets reader quality control reports, and conducts all retraining activities. Additionally,
the chief reader assigns all nonscorable codes and does resolution readings.

Each team leader is responsible for small-group training sessions with the eight to ten readers
who constitute his/her team. Under the supervision of the chief reader, some training sets are
discussed in teams to encourage more questions from individual readers and to allow team
leaders to get a clearer picture of the level of understanding of each team member.



Team leaders rely heavily upon periodic individual and small-group retraining to correct reader
drift—that is, scoring that is not in accord with the criteria. They spot-check reader scoring
packets throughout the project and counsel readers who have a higher than acceptable
discrepancy rate. An item is considered discrepant if two independent readers assign non-
adjacent scores to the same response (e.g., one reader assigns a “3,” the second reader a “1.”)
Additionally, team leaders meet daily as a group with the chief reader and discuss any scoring
differences to guard against team “drift.”

Once trained, the readers’ primary task is to score accurately all high school Science open-ended
items. To accomplish this task, clerical aides distribute scoring packets containing 40 responses
and score sheets to each team. The readers, upon taking a packet, record their reader number,
team designation, and the date on the scoring packet. The first reader of the packet then codes
his/her reader number on the Reader 1 score sheet and proceeds to score all the papers in that
packet. Student identification numbers on the score sheet are checked carefully against the
numbers on the student response document to make sure that they are in agreement. If there is an
error, the packet is flagged (marked with a sticker) for the aide to check. If the aide is unable to
correct the error, the packet is given to the chief reader. After all papers in a given packet have
been scored once, the aide collects the scored packet, places the first reader score sheet in a bin
for scanning, and distributes the packet to a different team for a second reading. The second
reader follows the same procedures as the first reader, but uses the Reader 2 score sheet. At no
time does the second reader have access to the first reader’s scores.

Readers are also responsible for recognizing and flagging nonscorable responses (fragment, off-
topic, not English, no response) and “alert” papers (e.g., suspicion of child abuse) so that these
papers can be handled in the correct manner. Alert papers are scored, but then forwarded to the
chief reader for review. If the chief reader agrees that the student’s own words specifically state
that a situation qualifies as an alert or reflect a potential risk situation for a child, the paper is
copied and sent to the department for documentation and follow-up with district authorities. The
Office of Evaluation and Assessment in the Department of Education brings these alerts to the
attention of school district personnel. Alert papers are flagged if they reflect potential abuse,
emotional or psychological difficulty, or possible plagiarism.

The clerical aides play an important role in maintaining the paper flow throughout the scoring
process. They are responsible for keeping enough packets in the scoring room to keep the readers
busy. This includes distributing packets for first readings and directing packets that have one
reading completed to different teams for second readings. Once packets have been read twice,
the aides take them to the warehouse for filing. In addition, the aides collect completed score
sheets and forward them to the scanning room, where scores are scanned into the database. If any
packets produce resolution readings, the aide retrieves them from the warehouse and gives them
to the chief reader for adjudication.



DESCRIPTION OF THIS MANUAL

This manual contains six open-ended items, two from each Cluster. The question, sample
solution, and item-specific scoring guide are provided for each item. Three exemplar papers for
each score point are represented for each of the six open-ended items.

Samples are included for each score point of the Generic Scoring Guide for Science (a 3-point
scale, 0 to 3). These sample responses, which are grouped by score point, represent the range of
approaches that high school students take with this open-ended item in Science. Each response is
annotated according to the score point criteria.

The responses selected to appear in this handbook were written by high school students. The
responses appear as the students wrote them; no corrections have been made other than the
deletion of specific names that may have appeared to identify the student or the student’s school
district.



HIGH SCHOOL PROFICIENCY ASSESSMENT
SCIENCE REFERENCE SHEET
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Scoring Guide for Science Open-Ended (OE) Questions
(Generic Rubric)

The zero-to-three-point generic scoring rubric below was created to help readers score open-
ended responses consistently. In scoring, a reader should accept the use of appropriate labeled
diagrams, charts, formulas, and/or symbols that are part of the correct answer even when the
question does not specifically request their use.

3-Point Response

The student response is reasonably correct, clear, and satisfactory.

2-Point Response

The student response has minor omissions and/or some incorrect or irrelevant information.
1-Point Response

The student response includes some correct information, but most information included in the
response is either incorrect or irrelevant.

0-Point Response

The student attempts the task, but the response is incorrect, irrelevant, or inappropriate.

The above generic rubric is used as a guide to develop specific scoring guides or rubrics for each
of the open-ended (OE) questions that appear on the New Jersey statewide assessments in
Science. These scoring rubrics provide the criteria for evaluating and scoring student
performance and are developed by a committee of scientists and teachers. Rubrics ensure that
there is consistency, fairness, and accuracy in scoring open-ended questions.




Life Science Cluster/Reproduction and Heredity
Directory of Science Test Specifications: 5.5, p. 6, C, 3, B, 2
Genetic engineering has permitted the introduction of deliberate mutations, which
may be maintained as new varieties.

In the process of genetic engineering, scientists can develop organisms with traits they would not
otherwise possess.

e Identify two biological materials scientists work with when conducting genetic
engineering experiments.

e Identify two kinds of cells biologists work with in order to genetically engineer
organisms. Explain your answer.

Sample Response:

e Bacterial plasmids, donor DNA, recombinant DNA, gametes, stem cells, restriction
enzymes, pasting enzymes, electrophoresis gels

e Human cells, bacterial cells, and yeast cells are typically the kinds of cells biologists use
to genetically engineer organisms. Human cells may serve as a source of donor DNA.
Bacteria and yeast are specifically used as recipient cells because they are easy to grow in
the lab, are small in size, and have a short generation time.

In essence, DNA from a donor cell is inserted into the genome of a recipient cell. The
transformed recipient cell can now be used to reproduce and then synthesize the
transformed genetic information.

Note: Students were given credit for referring to or discussing stem cell research and
cloning as an allied branch of genetic engineering and for using the terms biological tools
and materials synonymously.



Scoring Rubric

3-Point Response (5 quality points)
The student successfully completes the task by
¢ identifying two biological materials used in genetic engineering experiments
AND
¢ identifying two types of cells that are used in genetic engineering
AND

e explaining why these types of cells are used.

2-Point Response (3-4 quality points)

The student adequately completes the task by

e identifying two biological materials and two types of cells used in genetic engineering
experiments

OR

¢ identifying two biological materials and one type of cell used in genetic engineering
experiments

AND

e explaining why this type of cell is used

OR

¢ identifying two biological materials and one type of cell used in genetic engineering
experiments

OR

¢ identifying one biological material and one type of cell used in genetic engineering
experiments

AND

e explaining why this type of cell is used

OR

¢ identifying two types of cells used in genetic engineering experiments and explaining
why these types of cells are used.

1-Point Response (2 quality points)

The student partially completes the task by

¢ identifying two biological materials used in genetic engineering experiments

OR

¢ identifying two types of cells used in genetic engineering experiments

OR

e identifying one biological material and identifying one type of cell used in genetic
engineering experiments

OR

¢ identifying one type of cell used in genetic engineering experiments and explaining
why this type of cell is used.

10



0-Point Response (0-1 quality points)
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.

Note: A paper that identifies only one biological material or type of cell used in genetic
engineering experiments receives 0 score points.

Student scores were derived by assigning one quality point for each correct response.

11
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Score Point: 3
This student correctly identifies DNA and RNA as the materials used in genetic engineering

experiments. A detailed explanation of why “any” and “every” cell can be used to produce a
transgenic organism has been successfully provided.
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Score Point: 3
This student correctly identifies DNA and egg cells as the biological materials used in genetic

engineering experiments. A detailed explanation, including a graphic, explains “why” and “how”
each may be used.
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Use this page for question 16 only.
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Score Point: 3

This student correctly identifies the “DNA and RNA in reproductive cells” as two biological
materials used in genetic engineering experiments. The student correctly states that “biologists
have to work with DNA because that is the only way for genetic traits that they engineered to be

passed down.”
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Score Point: 2
This student is given credit for identifying “cells” as a biological material used in genetic

engineering experiments. Sex cells are identified as the type of cells that could be used because
“in order for these new traits to spread, they would have to be in the sex cells for reproduction.”
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Score Point: 2
This student correctly identifies “DNA” and “cells” as two biological materials used in genetic

engineering experiments and then identifies a stem cell as the kind of cell used. No credit is given
for the explanation of why stem cells may be used.

16




SCIENCE
OPEN-ENDED RESPONSE

Use this page for question 16 only.

16.
WO BOlOoIcAl  MATERALS  SUENNCIC woRk wire)

WHEN CONDUSTNG  Genie TXPERWMENS Ao VA
mJl BnNA .

ROWEGES WS WEF TR Cex cEULS

Score Point: 2
This student correctly identifies DNA and RNA as two biological materials used in genetic

engineering experiments and cites “sex cells,” without an explanation, as the kind of cells used in
these experiments.
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Score Point: 1
This student is given credit for bullet #1 by identifying “cells” and “chromosomes” as two
biological materials that can be used in genetic engineering experiments.
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Score Point: 1
This student is given credit for identifying “cells of a species” as a biological material and for

identifying “gamets” as the cell type used in genetic engineering experiments.
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Score Point: 1
This student is given credit for identifying a “sperm cell” and an “egg cell” as biological

materials used in genetic engineering experiments.
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Score Point: 0
This student incorrectly identifies two physical tools, “a microscope” and “the glass dish,” as

tools used in genetic engineering experiments. Stating that “the kinds of cells biologists must
work with are cell membrane, cell nucleus” is incorrect.
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Score Point: 0
A paper that identifies only one biological material receives a score of “0.” The references to
animal cells and the explanation for bullet #2 are incorrect.
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Score Point: 0
This student incorrectly identifies two non-specific physical tools, “microscopes” and “safety

goggles,” as tools used by a genetic engineer. Bullet #2 lacks any explanation of why plant and
animal cells are used.
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Earth Science Cluster/Structure and Dynamics of

Geophysical Systems
Directory of Science Test Specifications: 5.9, p. 12, A, 4, D
The Theory of Plate Tectonics can be used to explain earthquakes, volcanoes,
mid-ocean ridges, and deep sea trenches.

A

Age of Crust
(millions of years)

€ >
Distance from Mid-Atlantic Ridge (km)

~«— West East —>»

A set of axes for mapping the relationship between the age of oceanic crust and the distance from
the Mid-Atlantic Ridge is shown above.

e In your answer folder, draw a graph showing the expected trends between distance and
age.

e Use the theory of plate tectonics to explain your answer.
Sample Response:

- >

e According to the theory of plate tectonics, new crust is formed at mid-ocean ridges. This
pushes older crust from the ridge. As the plates move apart from each other, magma from
beneath Earth’s surface rises up, fills in the gaps, and hardens into crust. New crust is
continually being formed in this manner. Thus, the greater the distance from the mid-
ocean ridge, the older the crust.

Note: The graph could be either two straight lines bent upward or two curved lines bent
upward.
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Scoring Rubric

3-Point Response
The student successfully completes the task by

e drawing a graph that shows increased age as the distance from the ridge increases
AND

e using the theory of plate tectonics to explain why this is so.

2-Point Response
The student adequately completes the task by
e drawing a partially correct graph (e.g. mixing the x- and y-axes; getting the east
quadrant correct, but not the west)
AND

e accurately using plate tectonics to explain why the age of the crust increases as the

distance from the ridge increases
OR

e drawing a correct graph
AND

e giving a partial explanation of why the age of the crust increases as the distance from
the ridge increases.

1-Point Response
The student partially completes the task by
e drawing a partially correct graph
AND

e partially explaining why the age of the crust increases as the distance from the ridge
increases
OR

e drawing a correct graph with no accompanying explanation
OR

e explaining why the age of the crust increases as the distance from the ridge increases,
with an incorrect or partially correct graph.

0-Point Response
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.
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Score Point: 3
This student correctly draws a graph showing the increased age of the oceanic crust with an increased

distance from the Mid-Atlantic Ridge. An explanation of the process is also successfully provided.
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Score Point: 3
This student has correctly drawn a graph showing the increased age of the oceanic crust with an
increased distance from the Mid-Atlantic Ridge. An explanation for the process has also been

successfully provided.
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Score Point: 3
This student has correctly drawn a graph showing the increased age of the oceanic crust with an

increased distance from the Mid-Atlantic Ridge. An explanation for the process has also been
successfully provided.
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Score Point: 2
This student has a partially correct graph. The explanation for the increasing age of the oceanic
crust contains inaccurate information.
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Score Point: 2
This student correctly draws a graph showing the age of the oceanic crust increasing as the

distance from the ridge increases. Partial credit is given for an incomplete explanation of the
process.
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Score Point: 2
This student has drawn only half of the graph but has successfully explained that “as plates

continue to move away from each other more magma emerges from the crack of pushes the older
layer of crust down & away from the split.”
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Score Point: 1
This student has correctly drawn the graph showing the relationship between age of the oceanic
crust and distance from the mid-ocean ridge but has not explained the role of plate tectonics on
the process.
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Score Point: 1
This student has correctly drawn the graph but has not provided a correct explanation of why the
age of the oceanic crust is increasing.
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Score Point: 1
This student has partially completed the task by supplying only one half of the graph and an

incomplete explanation of why the oceanic crust is older the farther it gets from the mid-ocean
ridge.
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Score Point: 0
This student’s response only shows one half of the graph. According to the theory of plate

tectonics, the oceanic crust increases in age to both the east and west of the mid-ocean ridge. The
response also lacks an accurate explanation of the process.
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Score Point: 0
This student’s response is incorrect. The graph has been drawn incorrectly, and the student’s
explanation focuses on the height of the ridge rather than the age of the oceanic crust.
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Score Point: 0
This student’s response only shows one half of the graph. According to the theory of plate

tectonics, the oceanic crust increases in age to both the east and west of the mid-ocean ridge. The
response also lacks an accurate explanation of the process.
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Physical Science Cluster/Chemistry/Matter
Directory of Science Test Specifications: 5.6, p. 7, A, 3
Atoms may transfer electrons to another atom or atoms and may share electrons
equally or unequally between them.

Sodium is a metal found in Group 1 of the periodic table, and chlorine is a non-metal found in
Group 17.

e Draw a diagram of each element. Include the proper number of subatomic particles
present in each atom.

e When sodium reacts with chlorine, sodium chloride is formed. Use the atomic diagrams
you have drawn to explain how electrons are transferred from one atom to the other.

e Identify the particles and charges produced as a result of the electron transfer.

Sample Response:

Sodium Chlorine

e Sodium’s single valence electron is transferred to the chlorine atom. The Na then
becomes a positively charged Na™ ion, because it still has 11 protons and now only
10 electrons. The chlorine atom now has an extra electron, for a total of 18, but it still
only halsl 17 protons. As a result, the chlorine atom becomes a negatively charged chloride
ion (Cl ).

e The new particles are called “ions.” Since sodium is the electron donator, it takes on a
(+) charge, and because the chlorine is the electron acceptor, it takes on a (—) charge.
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Scoring Rubric

3-Point Response
The student successfully completes the task by

e drawing an accurate diagram of both atoms with the appropriate number of subatomic
particles

AND

e explaining the transfer of electrons in terms of his or her diagram and the octet rule

AND

e correctly identifying the particles and charges produced.

2-Point Response
The student adequately completes the task by

e drawing a completely or mostly accurate diagram of both atoms
AND

e completely or partially explaining the transfer of electrons
AND

¢ identifying the particles and charges produced.

The response has one or more minor inaccuracies or omissions.

1-Point Response

The student partially completes the task by

e drawing an accurate diagram of both atoms with appropriate numbers of subatomic
particles

OR

e partially explaining the transfer of electrons and identifying the particles or charges
produced

OR

e drawing a mostly accurate diagram of both atoms

AND

e partially explaining the transfer of electrons

OR

¢ identifying the particles and charges produced.

0-Point Response
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.
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Score Point: 3

ke

This student has successfully completed the task by drawing an accurate diagram with the
appropriate numbers of subatomic particles, explaining the transfer of electrons and the octet rule,

and correctly identifying the particles formed in the bond and the charges produced.
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Score Point: 3
This student has successfully completed the task by drawing an accurate diagram with the

appropriate numbers of subatomic particles, explaining the transfer of electrons and the octet rule,
and correctly identifying the particles formed in the bond and the charges produced.
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Score Point: 3
This student successfully completes the task by drawing an accurate diagram with the appropriate
numbers of subatomic particles, explaining the transfer of electrons, and correctly identifying the
particles formed in the bond and the charges produced.
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Score Point: 2

This student completes the atomic drawings, although it is difficult to determine the correct
number of protons and neutrons in the sodium atom and the number of neutrons in the chlorine
atom. The statement “The one valence electron from Na was donated to CI” suggests the student
does not fully understand how an ionic bond is formed.
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Score Point: 2
This student draws a complete diagram that identifies the correct number of subatomic particles

in each atom. A partially complete explanation of the diagram is supplied, but the student fails to
identify the particles formed as ions and a reason why each particle now possesses a charge.
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Score Point: 2
This student’s diagram is not complete since it fails to identify the correct number of neutrons in

both the sodium and chlorine atoms. The atomic diagrams are correctly used to explain the bond
formed, but the student fails to identify the particles formed as ions.
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Score Point: 1
This student satisfactorily draws the atomic diagrams for both sodium and chlorine. It appears that
the student uses the diagrams to explain covalent bonding rather than ionic bonding. For this

reason, there is a failure to identify the particles formed and their charges.
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Score Point: 1

identified.

This student’s diagram correctly supplies the number of protons and neutrons in each nucleus but
fails to give the correct number of electrons in each energy level. There is a partial attempt to
explain the transfer of electrons, but the particles produced as a result of the transfer are not
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Score Point: 1
This student receives credit for a partial description of the transfer of electrons and for identifying
the charges produced. The atomic diagrams and their explanations are incomplete.
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Score Point: 0
This student incorrectly draws the atomic diagrams, fails to indicate the correct number of

subatomic particles and the number of electrons in each energy level, and fails to identify the
particles that are produced, along with their charges.
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32.

Score Point: 0
This student attempts the task of drawing the atomic diagrams, but the response is incorrect. The

energy levels do not contain the correct number of electrons. The student also fails to explain the
transfer of electrons and does not identify the particles and charges produced.
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Score Point: 0

This student attempts the task of drawing the atomic diagrams, but the response is both incorrect
and incomplete. The diagram is missing the neutron number inside the nucleus, and the energy
levels do not contain the correct number of electrons. The student fails to explain the transfer of
electrons and does not identify the particles and charges produced.
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Life Science Cluster/Energy/Organization of Living
Things
Directory of Science Test Specifications: 5.5, p. 5, A, 4
Plants and those organisms containing chloroplasts use solar energy to combine
molecules of carbon dioxide and water into complex, energy-rich organic
compounds and release oxygen into the environment.

A student wants to measure the influence of chloroplast activity in plants.

e Design an experiment the student could perform using 10 potted plants.

e Identify two controls and two variables the student could observe.

Sample Response:

e Procedure:
Plant ten plants in ten pots using an identical kind of soil.
Grow five of the plants in an area exposed to sunlight.
Grow five of the plants in a dark room.
Water all plants equally.
All factors should be the same, so the experiment is controlled.
Compare the growth of both sets of plants after two weeks.

Variables: Exposure of the plants to light and the growth of the plants

Controls: Watering plants equally, planting in the same type of pot, using identical soil,
receiving equal amounts of nutrients
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Scoring Rubric

3-Point Response
The student demonstrates clear understanding of the task by
e providing a relevant and plausible experimental design
AND

¢ identifying two controls and two variables.

2-Point Response
The student demonstrates an adequate understanding of the task by
e providing a relevant and plausible experimental design
AND
e identifying two controls
OR
e providing a partial experimental design
AND
¢ identifying two controls and two variables.

1-Point Response
The student demonstrates partial understanding of the task by

e providing a partial experimental design
OR
¢ identifying two controls and two variables.

0-Point Response
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.
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Score Point: 3

This student demonstrates a clear understanding of the use of experimental controls and variables,
and provides a relevant and plausible experimental design strategy for measuring the influence of
L{ chloroplast activity in plants. It does remain unlikely that after only a few days, “the plant in the
dark probably died and lost all of its green color.”
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Score Point: 3
This student demonstrates a clear understanding of the task by identifying two controls and two sets
of variables, and providing a relevant and plausible experimental design. The design is a bit
confusing since it is difficult to determine whether the goal is to determine if chloroplast activity is
more affected by varying “sunlight” or “the different amounts of nutrients.”
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Score Point: 3
This student demonstrates a clear understanding of the task by identifying two controls and two

variables, and by providing a relevant and plausible experimental design, which includes a strategy
to measure chloroplast activity.
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Score Point: 2
This student demonstrates adequate understanding of the task by identifying two controls and two

possible variables, and by providing a partial experimental design.
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Score Point: 2
This student demonstrates an adequate understanding of the task by identifying two controls and

two possible variables, and by providing a relevant and plausible experimental design. The student
could have elaborated on the design by using a “measurable variable” that is linked to a strategy to

measure for chloroplast activity.
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Score Point: 2
This student demonstrates an adequate understanding of the task by identifying two controls and two

variables, and by providing a relevant and plausible experimental design. The student’s strategy is to
measure for chloroplast activity by recording “the amount of oxygen in the air at the end of the day”
and “the amount of glucose each plant produced.” There is a potential flaw in the design, since two

variables, the amount of sunlight and the temperature, are being used simultaneously.
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Score Point: 1
This student does not identify either two controls or two variables. The student’s main focus is to

define the role of the chloroplast in food making. A partial experimental design is proposed, but the
response is incomplete.
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|| Score Point: 1

This student demonstrates a partial understanding of the task by initially identifying two possible
controls and one variable. One flaw in the student’s experimental design appears to be in the
choice of plants that are used. “The experiment could be: the student gets 5 kinds of one plant,
then 5 kinds of another plant.” This strategy would be difficult to use because any conclusions on
chloroplast activity would be based on different “kinds” of plants.




SCIENCE
OPEN-ENDED RESPONSE

Use this page for question 16 only.
CONRES > 1N Soe pPlant
2) Sowe sonl

NORIODes > 1) TRMPEROdRL. 1N ROIM
2) AMOUTT wokRed

16.

VX N pDlant &y e cendeol aundd v

COCh O N ot 9 Pty Mok
' | e
{-O*V\‘p;u\m; Cornahcmnn dlpw PQOW] Lol
- T0 examun ¢ if Howe V2 QY ke +

aN N
VoL - VIR yoee k. Hare O Ompla

V[E N - 4
. W\ o e
W\ O\0ry} 1%%@_ Rec cveq) OLM- \O.{ u%mélféiw

A0\ 0Ll APOUr ot _
QOuL. 0%y S e +%é& S Wl s CCVLq)QLﬂ.Q_-.

e
Wl of CncPO0SY C(*uulﬂfc,naga% oarnt.

| Score Point: 1

This student demonstrates a partial understanding of the task by initially identifying two possible
controls and variables. The two variables the student identifies in bullet #1 are not the same
variables used in the experimental design. The student appears to suggest: “in each of the other
9 plants make their conditions different from each other.” This strategy would make the collection
of data quite difficult.
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Score Point: 0
Th student attempts the task, but the p orrect. The student identifies two measurable
riables and a set of controls, but doe providea elevant and plausible experimental design.
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Score Point: 0
This student attempts the task, but the response is incorrect. It appears that the student is unclear

about the terms variable and control. Although the student provides elaborate artwork to present

the experimental design, the setup contains numerous flaws.




SCIENCE
OPEN-ENDED RESPONSE

Use this page for question 16 only.

T

16.

yowoo con\-ro\§. A Ll

(_Ou\c)

ex P_q_(\w‘\i\/'\\"

e bt

c,\w"\a

LB N\

Q\..J\"S‘\a Q

Twvae

e
wor FA

o .?\c\ml-
\DFO?Q(‘
ol\ar

Q)

guﬁ\§3\/-\\-

cea be

Ve~
PR S
POV
| =X 8

VP 9 2
\(651&

Yo

0O

v
Pl v
VAeas O

cav \or

Dapt L
be side
Yok | thirex

Cow—r"i"o,S A
the | orhar
ouiside
Owﬂd ol
MQ&S\)N&
P}aﬂ‘J'_S dG; ,)/

gtﬁu J-O‘f(ol;)/qs/

¥ =
SO
‘o

Cr

o

G5

<

lo Ca
W

O

tha
o si0R
CL\,OfO ,C\SI QC_"‘l'vr ‘}
i wAcJ—y
achivity., Thun experinent
-/

\RCAC
7

O~ \r\ous-e

'P\Qtf\lr)/ O‘c
TV DB\

’ﬁ;d¥
L';ilJ-(\ 1\/\¥0

fakr

el

(SN

< plants
l""l‘l‘l’OISJ //-%JJ—

c. 5

jo

S

oY

C.

Mo

var'ables (ho

Suf\\;\c)\/\\

*wo

Qe

Ca v\ Cat

Wate

the  woakr

V-Jo-..)’O’

L/\-’"v’\ JOL..—-\.)

outsida

(e
fm'\;u'o’(t

yor £

PRl = i

MJ;V'\aQL.J

and

verieabple s

e Alkey
vew e ble
&‘\\.-A-JC-\\/

o Iso

Jedg e,

4 o
Cu S

? Je.rndS
S\Jvﬂpfl\'g L‘\{"
veor iables ( no qur)’

/O

Joences

L

Score Point: 0
This student attempts the task, but the response is incorrect. It appears the student is unclear about
the terms variable and control. The proposed experimental design does not appear to be plausible or

relevant.




Earth Science Cluster/Structure and Dynamics of

Geophysical Systems
Directory of Science Test Specifications: 5.8, p. 12, A, 2, B
Earth is a dynamic system. Some forces build up, some break down Earth’s surface.

A A

Y

M

B

Cliff Profile Cliff Profile
10,000 Years Ago Today

e Identify a type of weathering and explain how it changed this cliff over time. Be sure to
explain the reason for the difference between areas A and B.

e Identify and explain a different process that could have changed the cliff, as shown. Be
sure to explain the difference between areas A and B.

Sample Response:

e Physical or mechanical weathering through the action of wind or water: There may have
been a lake or river flowing past the cliff, and the abrasive action of sediments in the
waves or currents could have weathered the cliff. It could be that the rock layer at
height B is softer than it is at height A.

e Chemical weathering through water in the rock cycle: The water dissolved stone as it
moved through the rock, carrying it away in solution. The stone at height A is less soluble
than it is at height B.

Other possibilities:
An earthquake loosened some of the rock, causing it to slide, revealing the present-day
features.
OR
Any reasonable explanation, including a reason for the difference between areas A and B.
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Scoring Rubric

3-Point Response
The student successfully completes the task by
e providing a relevant weathering process
AND
e an application of that process to the example situation
AND
e an alternate possibility of how the cliff could have changed
AND
e aplausible explanation for the greater weathering at B.

2-Point Response
The student adequately completes the task by
e providing a relevant weathering process
AND
e an application of that process
AND
e aplausible explanation for the greater weathering at B
AND
e an alternate possibility, but is lacking the support to get a 3
OR
o fulfilling the requirements for a 3, but the response contains a conceptual error.

1-Point Response
The student partially completes the task by

e providing a relevant weathering process
AND
e an alternate possibility, but is lacking the support to get a 2
OR
¢ providing one of the following:
a description of a relevant weathering process,
an application of that process to the example situation, or
a plausible explanation for the greater weathering at B.

0-Point Response
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.

Note: Simply naming a weathering process is not enough to score a 1.
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Score Point: 3

This student completes the task by providing a relevant weathering process (although not
specifically identifying it), explaining how it changed the cliff over time, and providing a plausible
explanation for the greater weathering at point B. In addition, the student provides an alternative
possibility of how the cliff could have changed and an alternative explanation for the greater
weathering at point B.
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Score Point: 3
This student successfully completes the task by providing a relevant weathering process, two

plausible explanations for the greater weathering at B, and an alternative possibility of how the cliff
could have changed over time.
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Score Point: 3
This student successfully completes the task by providing a relevant weathering process (although

not specifically identifying it), explaining how it changed the cliff over time, and providing a
plausible explanation for the greater weathering at point B. In addition, the student provides an
alternative possibility of how the cliff could have changed (mechanical weather/abrasion) and
provides an alternative explanation for the greater weathering at point B.
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Score Point: 2
This student provides one alternate possibility of how the cliff could have changed over time and

two explanations for the greater weathering at point B. The student fails to identify a weathering
process in bullet #1.
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Score Point: 2

This student provides two natural processes that could have changed the cliff’s appearance over
time and a plausible explanation for the greater weathering at site B. However, the question asks
for a weathering process in bullet #1, and the student begins with an explanation of “wind erosion.”
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Score Point: 2
This student provides two natural processes that could have changed the cliff’s appearance over

time, plus a plausible explanation for the greater weathering at site B. However, the question asks for
a weathering process in bullet #1, and the student begins with an explanation of water “erosion.” A
graphic is included in the answer.
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Score Point: 1

This student has partially completed the task by supplying two possible causes for the cliff’s
appearance. Unfortunately, the student fails to supply an accurate explanation of how each natural
process contributed to the cliff’s current appearance or a reason for the differences between areas
A and B.
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Score Point: 1
This student has partially completed the task, explaining how wind could have worn away the cliff.

Unfortunately, the question asks for a weathering process and the response talks about wind
erosion. An alternative possibility is provided, but it lacks the support to give this paper a 2.
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Score Point: 1
This student has partially completed the task by identifying two possible causes for the cliff’s

appearance, but fails to give an accurate explanation of how each natural process accounts for the
cliff’s current appearance.
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Score Point: 0
This student attempts the task but does not provide a relevant weathering process responsible for

changing the cliff’s appearance. The student incorrectly chooses to discuss “an earthquake” and a
“tectonic plate crashed into it” as being responsible for the cliff’s current appearance.

77



SCIENCE
OPEN-ENDED RESPONSE

Use this page for question 32 only.

A Hfl. lt IMl.AlLu‘. M ll:l.lﬂ'Q_tl J“:“D bh«.
e \Iurb An He L WS 2retipn, cu l»,,].\ Llrgs
s wecther  vind ond r'uifd"h teuee d bre A
by fen a ey comer b o counkd oy,
'1‘ (c.u*,tcl ?arl- B R ~eafber Oy erd  Seme
o He cla wES eL:tPJ #.  Ersien v“-*d be
be poces b dungd  the AW s
\"'H’#’ L’ wuu-ar. w'l-\J avr rr&t]P;,"n'gv\.

32.

Score Point: 0

This student attempts the task but does not provide a relevant weathering process responsible for
changing the cliff’s appearance. The student incorrectly chooses to discuss “erosion” and “weather”
in both bullets.
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Score Point: 0

This student attempts the task but does not provide a relevant weathering process responsible for
changing the cliff’s appearance. The student has chooses to discuss “erosion” in bullet #1 rather
than “weathering.”
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Physical Science Cluster/Chemistry/Chemical

Reactions
Directory of Science Test Specifications: 5.6, p. 8, B, 1, 2
Chemical reactions depend on the collision between the reacting particles to
form new combinations of atoms.

Hydrogen and oxygen react to form water, as shown below.
2H2 + 02 _— 2HZO
e Identify two changes produced by this reaction.

e Identify one thing that remains constant during the reaction.

Sample Response:

e Things that change:
heat energy of the system
boiling and melting temperatures
number of molecules
state/phase (gases become a liquid)
bond structure
Elements become a compound.
Two reactants become one product.
In the product, hydrogen and oxygen share electrons.

e Things that remain constant:
number of atoms
the overall mass of all substances in the system
the number of protons and neutrons within the atoms
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Scoring Rubric

3-Point Response
The student correctly completes the task by

e identifying two changes produced by the reaction
AND

¢ identifying one thing that remains constant during the reaction.

2-Point Response
The student adequately completes the task by

¢ identifying two changes produced by the reaction
OR

¢ identifying one change produced by the reaction
AND

¢ identifying one thing that remains constant during the reaction.

1-Point Response
The student demonstrates a partial understanding of the task by

e identifying one change produced by the reaction
OR

¢ identifying one thing that remains constant during the reaction.

0-Point Response
The student attempts the task, but the response is incorrect, incomplete, or inaccurate.
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32.

Score Point: 3
This student successfully completes the task by identifying two changes produced by the reaction
and identifying one thing that remains constant.
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Score Point: 3
This student successfully completes the task by identifying two changes produced by the reaction
and identifying one thing that remains constant.
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Score Point: 3
This student successfully completes the task by identifying two changes produced by the reaction
and identifying one thing that remains constant.
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Score Point: 2
This student adequately completes the task by identifying “one thing that changes is the two gases
combine to form a liquid” and “the thing that remains constant is the mass.”
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Score Point: 2
This student adequately completes the task by identifying one change produced by the reaction

(“the state of the matter changes”) and identifying one thing that remains constant during the
reaction (“how many atoms there are”).
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Score Point: 2

This student adequately completes the task by identifying two changes produced by the reaction:
“The reaction 2H, + O, — 2H,0 changes hydrogen and oxygen into water (liquid). Before the
reaction, the H, and O, are gases” and by stating that “two different reactants form a single
product.”
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Score Point: 1
This student is given partial credit for the task for stating that “the constant thing in this reaction

was the number of Hydrogen atoms and Oxygen atoms.”
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Score Point: 1
This student partially completes the task by providing one change produced by the reaction in

bullet #1: “compound is formed.”
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Score Point: 1
This student is given partial credit for the task for correctly recognizing one change produced: “you
take gas and make them liquid.”
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Score Point: 0
This student attempts the task, but the response is incorrect.
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Score Point: 0
This student attempts the task, but the response is both incorrect and incomplete.
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Score Point: 0
This student attempts the task, but the response is incorrect. The student writes, “Two changes are

heat and a different element” and “one thing that remains constant through the reaction is the
number of separate molecules.”
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