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Presenter
Presentation Notes
The Science Daily Review is an instruction resource developed by the Southern Nevada Regional Professional Development Program. It is intended to provide teachers, especially those who teach 8th grade students, with a daily CRT-style science question. The notes section of each slide contains the Depth of Knowledge level of the question and a description of the correct answer. The detailed description of each answer is provided to foster a rich discussion of the way to answer the posed question as well as strengthen the students’ content knowledge and promote long-term memory review. In addition, each slide lists the content strand and benchmark from the Nevada State Science Standards.  

For additional resources to aid your students on the Science CRT, please visit the Targeted Interventions for Proficiency in Science (TIPS) website at http://rpdp.net/sciencetips_v3/.
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Presenter
Presentation Notes
Teachers should be familiar with several documents in order to prepare students for the science portion of the 8th Grade CRT. In addition to their course syllabi, teachers should know the state standards, the item specifications associated with the state standards, and the Depth of Knowledge levels. 

For a copy of the Nevada State Science Standards and Achievement Indicators, go to http://www.doe.nv.gov/Standards_Science.html 

For a copy of the Science Item Specifications with DOK essence, go to http://nde.doe.nv.gov/Assessment/CRT/Grade_8_Science_Item_Specifications.pdf

Teachers may also find the following useful:

Science Instructional Materials from the Southern Nevada Regional Professional Development Program, go to 
http://www.rpdp.net/science-crt.html

Science Instructional Materials from the Department of Education, go to  http://nde.doe.nv.gov/Assessment/CRT/Grade_8_Science_Nevada_CRT_Instructional_Materials.pdf

A Sample Constructed-Response Rubric from the Department of Education is available at http://nde.doe.nv.gov/Assessment/CRT/Science_Rubric.pdf




Breakdown of the Science CRT

e 8t graders take the Science CRT during the
spring

* 46 questions
— 43 core multiple-choice questions
— 3 constructed response items

e Questions are written at Depth of Knowledge
levels 1-3
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Presentation Notes
The daily review questions are presented in a format similar to what the students will see on the Science CRT. For example, the multiple-choice questions on the CRT are either open-stem or closed-stem items. There are no true/false, matching, or analogies. There are three constructed response items on the exam. 


Comparing DOK Levels

e The question requires recall and there is nothing to “figure
out”

e The student either knows the answer or they do not

e The student needs to apply information
e Typically multi-step
e Recall info, then decide what to do with that information

e |Includes DOK level 1 and 2 processing
e Requires the student to decide how to approach the problem
Make a prediction or inference while providing a justification
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Presentation Notes
Depth of Knowledge (DOK) Review:

DOK 1- Recall & Reproduction
Basic recall of concepts, definitions, facts, and processes. 
Involves following a simple, well-known procedure or formula.

DOK 2- Basic Application of Skills & Concepts
DOK 2 includes the engagement of some mental processing beyond recalling or reproducing a response.
Items require students to make some decisions as to how to approach the question or problem. 
These actions imply more than one mental or cognitive process/step.

DOK 3- Strategic Thinking
DOK 3 requires deep understanding as exhibited through planning, using evidence, and more demanding cognitive reasoning. 
The cognitive demands at Level 3 are complex and abstract. 
An assessment item that has more than one possible answer and requires students to justify the response they give would most likely be a Level 3. 






Science CRT Test Matrix

Content Strand DOK DOK DOK Points
Level 1 Level 2 Level 3

C1 5 7 1 13

(Physical Science) (28%)
C2 5 7 1 13

(Life Science) (28%)
C3 5 6 1 12

(Earth Science) (26%)
C4 3 5 0 8

(18%)

(Nature of Science)

18 25 3 46 Items

ltems
i (39%) (54%) (7%) (52 Points) i



Presenter
Presentation Notes
Breakdown of the Science CRT by content strand:

Physical Science- 13 items (28%)
Life Science- 13 items (28%)
Earth/Space Science- 12 items (26%)
Nature of Science- 8 items (18%)

Notice, a majority of the questions (54%) are at a DOK level 2 (application).
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Nature of Science

N.8.A.1 http://www.rpdp.net/sciencetips v3/N8A1l.htm

Which graph is the best illustration of how the height of a

corn plant changes as it grows?
A B C D
A A A
= = = =
Age g Age g Age g Age g
From: http://www.doe.mass.edu/
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.1- Students know how to identify and critically evaluate information in data, tables, and graphs. E/S 	

DOK Level 2

Answer D

The Y-axis represents the height of the plant and the X-axis represents the age of the plant. As a corn plant develops, it grows until it reaches maturation. The only graph that shows a steady increase in height before leveling off is Graph D.  



http://www.rpdp.net/sciencetips_v3/N8A1.htm�
http://www.doe.mass.edu/�

Nature of Science

N.8.A.1 http://www.rpdp.net/sciencetips v3/N8A1l.htm

The data table to the right shows U.S. Deaths per 100,000 Attributed to
the number of deaths caused by Influenza and Pneumonia, 1917-1918
influenza and pneumonia from

1917-1918, during the time of the

1918 influenza pandemic. <1 2,940 4,540

1-4 420 1,440
According to the data table, which

age group shows the greatest 5-14 48 350
increase in death rates caused by

influenza and pneumonia from 1917 1>-24 8 1,180

to 19187 25-34 120 2,000

A. <1

.. 35-44 190 1,100

C. 25-34 45-54 290 690

D 45 '5 4 Adapted from Age-specific death rates (per 100,000), Influenza

& Pneumonia, USA (Noymer, 2007)
Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.1- Students know how to identify and critically evaluate information in data, tables, and graphs. E/S 	

DOK Level 2

Answer C

To answer this question, you must interpret the information in the graph and calculate the differences in deaths from 1917 to 1918.  Subtract the number of deaths in 1917 from the number of deaths in 1918. The age group of 25-34 showed a 1,102 (1567%) increase in deaths from 1917 to 1918, a substantially greater increase than found in any other age group. 

http://www.rpdp.net/sciencetips_v3/N8A1.htm�
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Nature of Science 1,

N.8.A.1 http://www.rpdp.net/sciencetips v3/N8A1l.htm

A solid cube was put into a cylinder <& . >
containing four liquids with different \&/
densities as shown in the diagram.

The cube descended through layer A ‘t

and B, and stopped upon reaching
layer C. The density of the cube most
likely lies between

A. 1.01 and 1.50 g/cm3.
1.51 and 3.50 g/cm3.
Substance C =8.0 glom?

B.
C. 3.51and 6.00 g/cm?3. ‘
D.

6.01 and 9.00 g/cm3.

Substance A = 1.50 glem?®

Substance B = 3.50 gicm®

Substance D = 9.0 g/em?

I\"‘--_u_,_‘_‘_‘_'_‘_‘—._'_._._._,_.--’,
From: http://www.doe.mass.edu/
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.1- Students know how to identify and critically evaluate information in data, tables, and graphs. E/S 	

DOK Level 2

Answer C

Density is a physical characteristic and the average density of an object is defined as the total mass per unit volume. This question does not require the students to calculate density, but they need to be able to apply the concept to a situation. Remind the students of the common example of ice in a glass of water. The ice floats because the solid state of water is less dense than the liquid state. The cylinder shows four substances A, B, C, and D with their labeled densities. If the solid cube fell through substances A and B, but stopped atop C, then it is more dense than substance B (3.50 g/cm3) and less dense than substance C (6.0 g/cm3). The correct answer is option C. 




http://www.rpdp.net/sciencetips_v3/N8A1.htm�
http://www.doe.mass.edu/�

Nature of Science

N.8.A.1 http://www.rpdp.net/sciencetips v3/N8A1l.htm

The table shows the times of Moonrise andiNISSESE .

moonrise and moonset in Las Vegas Date | Moonrise | Moonset
during December 1st-December 6th.

Dec 1 9:52am 7:51pm
Based upon this data, predict the Dec 2 | 8:51pm
moonrise and moonset times for Dec 3 10:55am 9:51pm
December 9th. Dec 4 11:22am 10:51pm

A. Moonrise 12:48pm, Moonset 1:52am | Dec5 11:47am 11:52pm
B. Moonrise 1:23pm, Moonset 2:52am Dec 6 12:13pm 12:52208
C. Moonrise 1:38pm, Moonset 3:53am

D. Moonrise 2:33pm, Moonset 4:53am

Dec 7
Dec 8
Dec 9

Southern Nevada Regional Professional Development Program
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Presentation Notes
Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.1- Students know how to identify and critically evaluate information in data, tables, and graphs. E/S 	

DOK Level 2

Answer C

The data table shows moonrise and moonset over a 6 day period with room to continue up to 9 days. By computing the trend, you see the moon rises about half an hour later each morning and sets approximately one hour later each night. Using this information, a student can predict that 3 days later, on Dec 9th, the moon will rise around 1 ½ hours later and set approximately 3 hours later than it did on Dec 6th.


http://www.rpdp.net/sciencetips_v3/N8A1.htm�

Nature of Science

N.8.A.1 http://www.rpdp.net/sciencetips v3/N8A1l.htm

Students were asked to measure a piece of string. The

actual length of the string was 8.25 cm long. Which of the
following shows the measurements from the most
accurate group and why?

A. 7.25cm, 7.75cm, 8.25cm, because these were the
closest to the actual length.

B. 7.2cm, 7.25cm, 7.3cm, because these had the most
agreement between lengths.

C. 8.25cm, 8.75cm, 9.25cm, because these had the most
agreement between lengths.

D. 8.2cm, 8.25cm, 8.9cm, because these were the closest
to the actual length.
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Presentation Notes
Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.1- Students know how to identify and critically evaluate information in data, tables, and graphs. E/S 	

DOK Level 2

Answer D

To answer this question, you must know the scientific meaning of the term “accuracy.”  Accuracy refers to the closeness of a measurement to the actual (true) value of the object being measured. Look through the answers and find which group of student-measured values are the closest to 8.25 cm. The correct answer is Option D.  


http://www.rpdp.net/sciencetips_v3/N8A1.htm�

Nature of Science

N.8.A.2 http://www.rpdp.net/sciencetips v3/N8A2.htm

A science class measured the total ‘ Rainfall Data b
amount of rainfall at their school

each month from September through
May. The total rainfall data is shown
in the table below.

Based on the data in the table, which
of these statements is an opinion?

A. January is the month that had the
most rainfall.

B. May is the last month that rainfall
data was collected.

C. September is the first month of the
rainfall investigation.

D. April is the month that received
the perfect amount of rainfall.

Month
September
October
November
December
January
February
March
April
May

Rainfall (cm)
0.2
0.5
1.4
2.2
3.3
2.1
1.7
1.0
0.9
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.2 Students know how to critically evaluate information to distinguish between fact and opinion. E/S 	

DOK Level 1

Answer D

A fact is a statement that can be proven true (or false) by comparison with some objective standard. An opinion is a subjective statement that a person believes to be true but it cannot be measured against an objective standard.  The “perfect” amount of rainfall is opinion which would vary from person to person and region to region.

http://www.rpdp.net/sciencetips_v3/N8A2.htm�

Nature of Science

N.8.A.2 http://www.rpdp.net/sciencetips v3/N8A2.htm

Use the diagram below to answer this question. The diagram shows what
occurred when a can of diet soda and a can of regular soda were placed
into a container of water.

The can of regular soda sank to the

bottom of the container, but the can 4 /
of diet soda floated. Which statement v = b
best explains this observation? d Dot e
A. The can of regular soda is less o
dense than the can of diet soda.
B. The can of regular soda is more i /
dense than the can of diet soda. Yk
C. The can of regular soda has a From hitp {fwww dos mass edu/
larger volume than the can of
diet soda.

D. The can of regular soda has a
smaller volume than the can of
diet soda.

Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.2 Students know how to critically evaluate information to distinguish between fact and opinion. E/S 	

DOK Level 2

Answer B

Since both cans are unopened and are the same size, we know that each contains the same volume of soda.  Students must draw on their knowledge that an object which floats on a liquid is less dense than the liquid, while an object which sinks through that liquid is more dense that the liquid.  This lets you conclude that the composition of regular soda is higher in density than both the diet soda and the water.

http://www.rpdp.net/sciencetips_v3/N8A2.htm�

Nature of Science

N.8.A.3 http://www.rpdp.net/sciencetips v3/N8A3.htm

Global warming is a debated subject among scientists. Some scientists

support that human activities alone are dramatically warming the planet.

Other scientists conclude that human activities are only partly to

blame. Lastly, some scientists conclude that the Earth is warming due to

natural cycles.

How are different conclusions possible if all scientists are looking at the same

experiments and data?

A. The scientists are experts in a narrow field so they ignore the data that is
outside their expertise.

B. Since there can be only one right answer, one scientist has the correct
answer and the rest are wrong.

C. Each scientist was able to fit the data together into a logical conclusion
even though the resulting models were not identical.

D. Scientists pick a theory and then focus on the data that supports their
theory.

Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.3- Students know different explanations can be given for the same evidence. E/S 

DOK Level 2

Answer C

Evidence from the natural world is collected through observations and experimentation but it is up to the scientist to make sense of the data and draw conclusions. Therefore, two different scientists may draw two different conclusions from the same evidence. Scientific evidence is interpreted using reason and logic. However, scientific interpretation is embedded within the dogma of the time.  Prior beliefs, expectations of funding agencies, and even politics may inject subtle or overt pressure to support certain “desired” conclusions.   To counter human nature, science requires that conclusions be validated by repeated experimentation which is subjected to peer review. Lastly, scientific explanations (conclusions) are well founded in logic but are tentative as scientists must be willing to modify their ideas as new evidence is uncovered.

http://www.rpdp.net/sciencetips_v3/N8A3.htm�

When investigating a new cancer-fighting drug,

Nature of Science

N.8.A.4 http://www.rpdp.net/sciencetips v3/N8A4.htm

medical researchers give some of the subjects a pill
that contains the drug. Some of the other subjects
are given a pill that does not contain the drug.

The drug-free pill serves what purpose in the design
of the investigation?

A.

A control

B. A variable
C.
D. A qualitative comparison

A separate trial

Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry - Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.4- Students know how to design and conduct a controlled experiment. E/S 	

DOK Level 1

Answer A

When running an experimental investigation, researchers purposely manipulate specific variables to see what response will occur.  It is important to include a control so the researchers know whether or not the same response would have occurred even without the manipulated change.  If during the cancer drug study, researchers found all the subjects were beating back the cancer whether they received pills with medication or pills with no drugs, that would indicate the drug had little impact in fighting cancer.  If the majority of the subjects receiving pills with the drug successfully fought the cancer while very few of the subjects receiving drug-free pills did so, that would suggest the medicine was effective. 


http://www.rpdp.net/sciencetips_v3/N8A4.htm�
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Presenter
Presentation Notes
Standard: Inquiry - Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.5- Students know how to use appropriate technology and laboratory procedures safely for observing, measuring, recording, and analyzing data. E/S 	

DOK Level 1

Answer A

The correct way to read a graduated cylinder is to place it on a level surface, position yourself at eye-level to the liquid, and read the amount at the bottom of the meniscus. Before taking the reading, determine what volume is indicated per each increment in graduation (line).  For the graduated cylinder in the question, going up one line represents an increase of 1 mL (some graduated cylinders will increase by increments of 0.1 mL and others increase by increments of 2 mL).  In this example, a student might incorrectly select 44 mL if they do not remember to read the bottom of the meniscus. The correct answer is 43 mL. 

http://www.rpdp.net/sciencetips_v3/N8A5.htm�

In a science class, students are using hot plates to

Nature of Science

N.8.A.5 http://www.rpdp.net/sciencetips v3/N8A5.htm

heat liquids during a laboratory investigation. What
practice would not be safe when conducting this
procedure?

A.

Wearing goggles

B. Tying back long hair
C.
D. Moving beakers with insulated gloves

Wearing loose-fitted clothing

Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry - Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.5- Students know how to use appropriate technology and laboratory procedures safely for observing, measuring, recording, and analyzing data. E/S 	

DOK Level 1

Answer C

Wearing goggles, tying back long hair, and moving beakers with insulated gloves are examples of safe laboratory practices. Wearing loose-fitted clothing is unsafe in most lab settings. Teachers should provide a safety overview at the beginning of the school year and students should be aware that they share responsibility for a safe environment in their science classroom. Be sure to review the lab safety rules that apply to each lab investigation prior to conducting an experiment in your classroom. Each teacher should be familiar with the lab safety manual and procedures for their district. 

http://www.rpdp.net/sciencetips_v3/N8A5.htm�

Nature of Science

N.8.A.6 http://www.rpdp.net/sciencetips v3/N8A6.htm

During an investigation, four plants were continuously exposed to various colors '
of light for a two-week period. The table below shows the increase in plant

mass over the two-week period.
Plant Growth Investigation

Which statement best explains why all of the
plants were grown at a temperature of 22°C?

A. The main purpose of this investigation was Plant  Light Temp Increase in
to see how well plants grow at 22°C. Color (CO) Plant Mass (g)
B. Since temperature was not the 1 Red 22 18
experimental variable in this investigation,
it was kept the same for each plant. 2 Blue 22 25

C. The best temperature for the growth of
this type of plant during an investigation

was 22°C. 4 White 22 30
D. Temperature was an environmental factor

in this investigation and can be changed.

3 Green 22 10
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.6- Students know scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists. E/S 	

DOK Level 2

Answer B

The student maintained the temperature of the plants at 22oC in order to limit the number of independent (manipulated) variables in the investigation. In order to measure the effect of light color on plant growth, the student should try to keep all other conditions as consistent as possible. For example, temperature was a controlled variable, as was type of plant, amount of water provided to the plants, soil type and amount of time each plant spent under the colored lights.  Scientists use experiments to search for cause and effect relationships in nature. An experimental design prepared by a student should include one independent variable that was changed in order to observe its affect on the dependent variable. In this experiment, light color is the independent variable and the dependent variable would be the increase in plant mass.


http://www.rpdp.net/sciencetips_v3/N8A6.htm�

Nature of Science

N.8.A.6 http://www.rpdp.net/sciencetips v3/N8A6.htm

A student wants to test how music affects plant growth.
He grows some plants in a bedroom window with music
playing twenty-four hours per day. He grows a different
variety of plants in his backyard with no music playing.

What is the main problem with the design of this
investigation?

A. There is more than one variable in the experiment.
B. There is no way to repeat the procedure.

C. There are too many ways to graph the data.
D.

There is no way to accurately measure results.

Southern Nevada Regional Professional Development Program
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.6- Students know scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists. E/S 	

DOK Level 2

Answer A

If the student wants to test how music affects plant growth, he should try to keep all other conditions as consistent as possible. For example the amount of sunlight, temperature, type of plant, amount of water provided to the plants, and soil type should also be consistent in all trials. Since the student had one set of plants inside his bedroom and one set of plants in the backyard, multiple uncontrolled variables impacted plant growth.
Scientists use experiments to search for cause and effect relationships in nature. An experimental design prepared by a student should include one independent variable that was changed in order to observe its affect on the dependent variable. 

http://www.rpdp.net/sciencetips_v3/N8A6.htm�

Nature of Science

N.8.A.7 http://www.rpdp.net/sciencetips v3/N8A7.htm

While conducting careful experimentation, a chemist
discovered a new element. The international scientific
community would most likely

A. ignore the new data because it did not fit into the
generally accepted periodic table.

B. create a new classification system with the new
information.

C. disagree on how to incorporate the new data and
create many classification systems based on
personal preference.

D. repeat the experiment and modify the current
periodic table to include the new data.
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.7- Students know there are multiple methods for organizing items and information. E/S 	

DOK Level 2

Answer D

Students should understand that science is a process that requires modifications be made to existing ideas as new information is obtained. The classification of elements in the periodic table has been modified as new information is discovered. While option B is a possibility if more data were to invalidate the classification scheme of the periodic table, the information in the question stem only supports modification. Therefore, the correct answer is D.  

Students incorrectly believe that each classification schema is static.�Any designed classification schema must be flexible to allow the addition of newly discovered items or relationships.  This flexibility not only applies to reorganization of existing pieces but extends to the addition of completely new categories if something truly novel is discovered.  This idea of an active and adaptable framework not only holds true for classification schema but applies to all aspects of science.  By its very nature, science evolves as new observations and/or reinterpretations of previous observations.

http://www.rpdp.net/sciencetips_v3/N8A7.htm�

Nature of Science

N.8.A.7 http://www.rpdp.net/sciencetips v3/N8A7.htm

Elements of the Human Body

The data table shows the
_ Elements Percentage

percentage of elements found in
the human bodly. Oxygen 65%
What type of graph would best Carbon 18%
represent this data? Hydrogen 10%
A. Pie chart Nitrogen 39%
B. Line graph Calcium 1.5%
C. Bar graph

_ Phosphorus 1%
D. Histogram

Trace Elements 1%
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Presentation Notes
Standard: Inquiry- Scientific Inquiry is the process by which humans systematically examine the natural world.  Scientific inquiry is a human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used to formulate and test explanations of nature through observation, experiments and theoretical or mathematical models. Scientific explanations and evidence are constantly reviewed and examined by others.  Questioning, response to criticism and open communication are integral to the process of science.

N.8.A.7- Students know there are multiple methods for organizing items and information. E/S 	

DOK Level 1

Answer A

Pie charts are very useful when comparing percentages of a whole, since comparing the size of the pie wedges visually reinforces the numeric representations of percentage for each component.  Line graphs are utilized to show relationships among variables and are useful for prediction.  Bar graphs show a frequency count of each item of study.  Histograms look like bar graphs, but show frequency counts of groups of items.  
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Science, technology, and society affect each other in
both positive and negative ways. One example was the
discovery of antibiotics. Which of the following best
describes the negative affect that antibiotics have on
society?

The extensive use of antibiotics

A. has led to the evolution of resistant strains of

bacteria.

B. has caused several forms of new cancers to
develop.

C. in consumer products has led to increased obesity
in humans.

D. resulted in an over-abundance of medical
professionals.
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Standard: Science, Technology, and Society- Technology defines a society or era. It can shape the environment in which people live, and it has increasingly become a larger part of people’s lives.  While many of technology’s effects on society are regarded as desirable, other effects are seen as less desirable.  These concepts are shared across subject areas such as science, math, technology, social studies, and language arts. The development and use of technology affects society and the environment in which we live, and at the same time, society influences the development of technology and its impact on culture.

N.8.B.1- Students understand that consequences of technologies can cause resource depletion and environmental degradation, but technology can also increase resource availability, mitigate environmental degradation, and make new resources economical. E/S 	

DOK Level 2

Answer A

Antibiotics have made a major contribution to human health. Many diseases that once killed people can now be treated effectively with antibiotics. However, some bacteria have become resistant to commonly used antibiotics. The extensive use of antibiotics has led to the evolution of resistant strains of bacteria. Methicillin-resistant Staphylococcus aureus (MRSA) has been highlighted as a serious public health concern, especially in hospitals. Avoiding unnecessary prescription of antibiotics can reduce antibiotic resistant bacteria.
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caused by mining for resources?
The mining industry

A.

B.

contributes to the economy and provides
employment.

practices reclamation procedures when a
mine closes.

uses leaching techniques that might cause
heavy metals to enter the water supply.

provides the raw materials needed to make
the items used daily by society.
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Standard: Science, Technology, and Society- Technology defines a society or era. It can shape the environment in which people live, and it has increasingly become a larger part of people’s lives.  While many of technology’s effects on society are regarded as desirable, other effects are seen as less desirable.  These concepts are shared across subject areas such as science, math, technology, social studies, and language arts. The development and use of technology affects society and the environment in which we live, and at the same time, society influences the development of technology and its impact on culture.

N.8.B.1- Students understand that consequences of technologies can cause resource depletion and environmental degradation, but technology can also increase resource availability, mitigate environmental degradation, and make new resources economical. E/S 	

DOK Level 2

Answer C

The only negative impact listed is option C. Specifically, leaching of heavy metals into the water supply may potentially increase toxicity in drinking water and create general damage to the surrounding ecosystem.

While mining does have potential environmental and health impacts, these can be mitigated and prevented. Nevada has a long history as a leading mineral producing state. Since the gold and silver rush in the 1850s, which inspired Nevada's statehood in 1864, Nevada has been a hotbed for mineral and metal mining. Mining continues to be an important part of the state's economy and the industry produces the necessary minerals on which our society depends. Nevada is one of the special geologic places on the globe where wide arrays of minerals are prevalent, such as gold, silver, copper, barite, molybdenum, clay, silica, lithium, and many more. Even geothermal resources are abundant in the state and are mined for energy.
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In August 2006, the International Astronomical
Union changed Pluto’s status from a planet to that
of a dwarf planet. What prompted the
reclassification of Pluto?

A. A new telescope introduced in 2006 allowed
scientists to see a better view of Pluto.

B. Scientists based their decision on known data from
Pluto and other objects in the solar system.

C. A manned mission to Pluto provided evidence to
make it a dwarf planet.

D. Scientists were biased to make the solar system
have eight planets.
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N.8.B.2- Students know scientific knowledge is revised through a process of incorporating new evidence gained through on-going investigation and collaborative discussion. E/S 	
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Answer B

Pluto was reclassified as a dwarf planet based upon recent information gathered from other objects in the solar system. Pluto was discovered in 1930.   Because of its small size and great distance from Earth, and due to the less sophisticated technology available, astronomers had no idea of its composition or other characteristics.  It was known that Pluto has a very unusual orbit compared to the eight planets found orbiting within the plane of the ecliptic.  Pluto’s orbit is inclined with respect to the plane of the ecliptic, and its orbital path brings Pluto between Neptune and Uranus during a portion of Pluto’s revolution about the sun.  Still, astronomers assumed that designating the new discovery as the ninth planet was a scientifically appropriate decision.

About two decades later, astronomer Gerard Kuiper postulated that a region in the outer solar system could house an enormous quantity of comet-like objects too faint to be seen with the telescopes of the day. The Kuiper belt, as it came to be called, was demonstrated to exist during the 1990s, and astronomers have been finding objects of varying size (including some objects that may be larger than Pluto) in the region ever since. Due to this relatively new information, the IAU outlined a new definition of what constitutes a classic planet. Pluto no longer meets the standards. According to the new standards, in order to be a classic planet, a "planet" is a celestial body that (a) is in orbit around the Sun, (b) has sufficient mass for its self-gravity to overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape, and (c) has cleared the neighborhood around its orbit (http://www.iau.org/public_press/news/detail/iau0603/).
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Which statement best describes the process of
science?

A. Scientists are objective and free of prejudice.

B. Scientists generally discover new ideas
without the help of others.

C. Scientific ideas evolve or change over time.

D. New ideas in science generally result from
planned experiments.
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Answer C

Science is a process that involves modifying ideas as new information is discovered.
According to the University of California Museum of Paleontology, “Conclusions of science are reliable, though tentative. Science is always a work in progress, and its conclusions are always tentative. But just as the word “theory” means something special to the scientist, so too does the word “tentative.” Science’s conclusions are not tentative in the sense that they are temporary until the real answer comes along. Scientific conclusions are well founded in their factual content and thinking and are tentative only in the sense that all ideas are open to scrutiny. In science, the tentativeness of ideas such as the nature of atoms, cells, stars or the history of the Earth refers to the willingness of scientists to modify their ideas as new evidence appears.”
From: http://evolution.berkeley.edu/evosite/nature/index.shtml
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What molecule allows hereditary information
to be passed from generation to generation?

A. DNA
B. ATP
C. Lipids

D. Proteins
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Answer A

Almost every cell of every living thing contains a blueprint for building that organism. This blueprint contains information on all of the organism’s inherited characteristics. The blueprint is deoxyribonucleic acid, or DNA. Like a blueprint, DNA provides step by step instructions for building each part of the final product. The final product would be an organism. DNA accomplishes this by providing the instructions to make all of an organism’s proteins. 

DNA (deoxyribonucleic acid) is a double helix shaped molecule that passes genetic information from one generation to another. DNA is made up of a series of nucleotides, each of which is comprised of a 5-carbon sugar (deoxyribose), a phosphate group, and one of four nitrogenous bases. DNA contains a coded message for our traits based on various combinations of the four nitrogenous bases [adenine (A), thymine (T), guanine (G), and cytosine (C)].  Adjacent sets of three bases, called codons, specify the location of amino acids which chain together to create proteins, which in turn code for our traits. The Human Genome Project has confirmed that the DNA in a typical human cell contains over 3 billion base pairs (bp). In these 3 billion bp are 20,000 to 25,000 genes that code for proteins, which in turn determine our traits. Each gene is a specific sequence of nucleotides located on one of the DNA strands.
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Which of the following is a true statement
about normal human reproduction?

A.

B.

Each parent contributes an equal number
of chromosomes to their offspring.

Mothers contribute a greater number of
chromosomes to daughters than sons.

Fathers contribute a greater number of
chromosomes to sons than daughters.

The mother’s egg cell contains extra
chromosomes that are passed on to both
sons and daughters.
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Answer A

Misconception: Students inaccurately believe that traits are inherited from only one of their parents.

Some students believe girls inherit most of their characteristics from their mothers and boys inherit most of their characteristics from their fathers. Some students may also believe their mothers give them more genetic material because they were carried in their mothers as fetuses. Students may tend to believe they look more like one parent; therefore, they received most of their genetic material from that parent. In reality, each parent contributes half of their genetic material to their offspring. One parent may pass more dominant traits to their offspring, which would result in that offspring looking more like that parent. These misconceptions can be overcome by discussing the processes of meiosis and fertilization. Each parent contribute 23 chromosomes to the offspring. 
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In mice, brown (B) fur is dominant to white (b)
fur. If a mouse with the genotype Bb is crossed
with a mouse with a genotype Bb, what
percentage of the offspring are expected to have
brown fur?

A. 25%
B. 50%
C. 75%
D. 100%
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Answer C

In order to answer this question, the students will need to complete a Punnett square crossing the two parents. A Punnett square is a tool used by biologists to calculate the mathematical probability of offspring inheriting a specific trait from two parents (full genotypes of one or both parents may be unknown). A Punnett square uses a system of letters to represent the alleles involved in the cross. A capital letter represents the dominant allele and a lower case letter represents the recessive allele. 

Draw a Punnett square and place one parent with the genotype Bb (possible gametes: B and b) across the top and the other parent with the genotype Bb (possible gametes: B and b) along the side. Complete the Punnett square. The probably of the offspring having brown fur is 75%.  

For information of how to complete and interpret a Punnett square, go to http://rpdp.net/sciencetips_v2/L12A5.htm#sample
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compared to a straight-thumb (H). If an individual
who is homozygous for a straight-thumb has
offspring with an individual who is heterozygous
with a straight-thumb, then what is the probability
that the offspring will have a hitchhiker’s thumb?

A.

75%

B. 50%
C.
D. 0%

25%
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Answer D

In order to answer this question, the students will need to complete a Punnett square crossing the two parents. A Punnett square is a tool used by biologists to calculate the mathematical probability of offspring inheriting a specific trait from two parents (full genotypes of one or both parents may be unknown). A Punnett square uses a system of letters to represent the alleles involved in the cross. A capital letter represents the dominant allele and a lower case letter represents the recessive allele. 

First, the students need to determine the genotypes of each parent. The individual who is homozygous for the straight-thumb will have the genotype HH. The individual who is heterozygous for the straight-thumb will have the genotype Hh. When filling out the Punnett Square, place the one parent with the genotype HH (possible gametes: H and H) across the top and the other parent with the genotype Hh (possible gametes: H and h) along the side. Complete the Punnett square. The probably of the offspring having a hitchhiker’s thumb is 0%.  

For information of how to complete and interpret this Punnett square, go to http://www.rpdp.net/sciencetips_v3/L8A1.htm
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A process that involves fusing two parent cells to
form a new organism is known as

A. asexual reproduction.
B. sexual reproduction.
C. meiosis.
D

mitosis.
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Answer B

Sexual reproduction involves the fusion of a female gamete (ovum) and a male gamete (sperm), which results in the formation of a zygote. During sexual reproduction, each parent donates half of its genetic material to the offspring. Each parent gives half of the blueprint, and when they are put together, they form a complete blueprint from which the offspring can be made. Heredity is the reason organisms can look similar to their parents, yet also look unique. 
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sexual reproduction when compared to asexual
reproduction?

A.

B.
C.
D

T

T
T
T

nere is a greater number of offspring.
nere is more food available to offspring.
nere is greater genetic variety in offspring.

nere is a longer development time for offspring.
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Answer C

In order to ensure the continuation of the species, organisms use two methods of reproduction- sexual and asexual. Sexual reproduction involves the fusing of two gametes, one from each partner to form offspring. Asexual reproduction does not require a second partner. Each form of reproduction has benefits and drawbacks. From an evolutionary perspective, sexual reproduction has an advantage because the offspring have greater genetic variation compared to the offspring of asexually reproducing organisms. Asexual reproduction has several advantages, over sexual reproduction. In asexual reproduction, all of the members of the population have the ability to reproduce. Another benefit of asexual reproduction is that individuals do not have to expend energy to produce gametes or search for mates. These advantages make asexual reproduction useful for many life forms, but the major disadvantage is that all of the offspring produced are genetic clones of the parent. 

In addition to the disadvantages above, sexual reproduction has other drawbacks. In sexual reproduction, fertilization has to take place and there is no guarantee that the male sex cell will fuse with the female sex cell. Also, sexual reproduction takes a longer time and there is no grantee that an offspring will actually be produced. Despite several disadvantages from asexual reproduction, sexual reproduction has a major  advantage from an evolutionary perspective. The offspring produced by sexual reproduction have greater genetic variation compared to the offspring of asexually reproducing organisms. This is a primary advantage in terms of survivability of species.  
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Mr. and Mrs. Smith recently had a baby. The nurses at the hospital '
were not careful and mixed up the name tags of 3 babies (A, B, and
C), one of which belongs to the Smiths. Baby A has type O blood
and freckles. Baby B has type A blood, and no freckles. Baby C has
type B blood, and freckles. Use this and the following information
to determine which baby belongs to the Smiths. Be sure to justify
your answer with both an explanation and by drawing the Punnett
squares for each trait.

A. Freckles (F) are dominant over no freckles (f). Mr. Smith is

homozygous dominant for freckles, while Mrs. Smith has no

freckles.

B. Type A and B blood are codominant to type O blood. Mr.
Smith is heterozygous type A blood, while Mrs. Smith has type

AB blood.
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Answer – See the next slide

Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.
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e Both Punnett squares should be drawn *

Punnett Square for Freckles and completed correctly.
- F F — Results for freckles:
* There is 100% probability that Mr.
f Ff Ff and Mrs. Smith would have a child
with freckles. Therefore, Baby B
f Ff Ff cannot belong to them because it
does not have freckles.

— Results for blood types:

Punnett Square for Blood Types * The Punnett squares show that Mr.
A and Mrs. Smith can only have babies
e with the blood types A, B, or AB.
Baby A has type O blood and cannot
A AA Ao be theirs.
B AB Bo * By using the results of the Punnett

squares and the process of elimination,
Baby C should belong to Mr. and Mrs.
Smith.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.
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A change in genetic material that has the

potential to produce variation within a
species is a

A. mutation.

B. translation.
C. transcription.
D. replication.
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Answer A

A genetic mutation is a change in the sequence of DNA. Changes in the DNA sequence may be caused by such things as errors in the reading of the genetic code or environmental mutagens (substances that cause mutations). 

For more information on DNA and mutations, go to http://evolution.berkeley.edu/evolibrary/article/mutations_01.
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In order for a mutation to be passed from one

generation to the next, the mutation must be
present in which of these cells?

A. Skin
B. Egg
C. Blood
D. Heart
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Answer B

A genetic mutation is a change in the sequence of DNA. Changes in the DNA sequence may be caused by such things as errors in the reading of the genetic code or environmental mutagens (substances that cause mutations). When changes occur in a somatic (body) cell, only the individual organism is affected. However, if the mutation occurs in a germ (sex) cell, then that change may be passed on to the individual’s offspring. The only genetic information that is passed from one generation to the next is located in the gametes (ova and sperm cells). For example, if an individual develops skin cancer due to exposure to a mutagen such as too much UV radiation, her offspring will not have skin cancer because the mutation occurred in the mother’s skin cells and somatic (body) cells are not used in the production of her offspring . On the other hand, if the mother’s ovum (egg) undergoes a mutation such as DNA damage from exposure to radiation (for example x-ray exposure), then that mutated DNA in the gamete will be passed on to her offspring. 
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Although all modern breeds of dogs are members of the same
species, they exhibit a wide range of physical characteristics.

Which statement provides the best evidence that this range of
characteristics is the result of artificial selection?

A. The rate of change between modern dog breeds has
decreased.

B. Some modern dog breeds are poorly adapted to living in
natural environments.

C. The ancestors of modern dog breeds were more
genetically diverse than breeds today.

D. Many modern dog breeds are well adapted to living in
both small and large populations.

From http://nde.doe.nv.gov/Assessment HSPE.htm
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Answer B

Artificial selection is a process in which humans consciously select for or against particular features in organisms. The classic example of artificial selection is the differential breeding of wolves to produce a very large variety of canine subspecies. If you look at the over 400 different breeds of domestic dogs, it is obvious that they have similar ancestry. They are all obviously “dogs,” but each subspecies has characteristics that make it unique. These variations, rather than selected for naturally, were selected for by man. Humans have selected certain characteristics within one or a few individuals and bred them together in the hope that the offspring will possess the desired traits. The problem with artificial selective breeding is that it does not allow for other genes or traits to be introduced into the population unless those traits are chosen by human breeders. Thus the only genes within the gene pool are those that were within the original breeding population. If mutation occurs, they have the potential to be handed down to the next generation and all further generations. For example, problems like hip dysplasia can become common in certain subspecies of dogs. In this way, some modern dog breeds are poorly adapted to living in natural environments where problems that have become bred in the gene pool would reduce their fitness outside controlled settings provided by humans.
 

http://nde.doe.nv.gov/Assessment_HSPE.htm�
http://www.rpdp.net/sciencetips_v3/L8A3.htm�

Life Science

L.12.A.4 http://www.rpdp.net/sciencetips v3/L8A4.htm

Imagine that you are a doctor and you need to give the
following patient advice.

A pregnant mother is diagnosed with skin cancer and
concerned that her child will be born with skin cancer.

A. Use your knowledge of mutations and inheritance to
give a detailed explanation to the mother why the
baby will or will not be born with skin cancer.

B. Provide the mother with a reason for how she may
have developed skin cancer and give advice on how
to prevent skin cancer in the future.
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0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

Skin cancer is caused by a mutation in a body (skin) cell, not a sex cell. In order for a mutation to be passed from the parent to the offspring, the mutation must be present in a sex (egg or sperm) cell. Even though the baby will not be born with skin cancer, the baby may have inherited a skin type that is prone to skin cancer. 
The mother should be aware of mutagens that cause skin cancer, such as overexposure to UV light. In order to protect herself and her baby, she should use sunscreen and limit her time in direct sunlight. 
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when they hatch. This activity is an example of
which type of behavior?

A.

B.
C.
D

Innate

Learn
Plann

Social

ed
ed

From: http://www.doe.mass.edu/mcas/
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Answer A

In animals, behaviors are either innate or learned. Innate characteristics are inherited and are present at birth. Learned behavior can be altered as a result of experience and or environment. Sometimes the difference between innate behavior and learned behavior is referred to as nature versus nurture. Nature refers to the characteristics that an organism is born with (innate). Nurture refers to behavior acquired through personal experience (learned). 

Innate behavior is pre-programmed. Examples of innate behaviors include: hatching from an egg, suckling, weaving a web, migration, and hibernation. 
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with all of their basic needs, including food. Wild dogs, such
as wolves, born in captivity cannot survive if released into
the wild, because they cannot hunt. Wild cats, such as
cougars, born in captivity can survive and will hunt if
released into the wild. What is the best explanation for this

phenomenon?
A. Hunting is an innate behavior in all animals.
B. Wild cats learn to hunt, but wild dogs inherit the trait.
C. Hunting is an innate behavior in wild cats, but a learned
behavior in wild dogs.
D. Both wild cats and wild dogs must learn to hunt from

their parents.
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Answer C

In animals, behaviors are either innate or learned. Innate characteristics are inherited and are present at birth. Learned behavior can be altered as a result of experience and or environment. Sometimes the difference between innate behavior and learned behavior is referred to as nature versus nurture. Nature refers to the characteristics that an organism is born with (innate). Nurture refers to behavior acquired through personal experience (learned). 

Hunting is a pre-programmed (innate) behavior in wild cats, but not in wolves. Other examples of innate behaviors include: hatching from an egg, suckling, weaving a web, migration, and hibernation. 
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The diagram below shows a cell.

Where would this cell
most likely be found?

Cytoplasm /
yiop e — membrane

- Cell wall

A. Skin of an animal

B. Leaf of a plant

C. Cap of a mushroom
D. Root of an plant
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Answer B
 
The diagram shows a picture of a typical plant cell. Since the cell contains a cell wall and chloroplast, the students can infer that is would be found in the leaf of a plant. Most students learn about cell types by viewing images of a “typical” plant or animal cells. Cells within multicellular organisms are specialized to perform specific functions. Specialized cells might look very different than the cells illustrated in textbooks. For example, a mature red blood cell in a human specializes in carrying oxygen and does not contain a nucleus. A cell found in the root of a plant is not exposed to sunlight most likely would not contain chloroplasts (think of an onion).  
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Which of the following is present in a typical
plant cell but not in an animal cell?

A. Mitochondria
B. Cell Wall

C. Ribosome

D. Cell Membrane
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Answer B

The cells of plants, bacteria, algae, and some fungi are enclosed by a cell wall. The main purpose of the cell wall is to support and protect the cell. The cell wall lies outside of cell membrane and in plants is composed of cellulose. The cell walls of fungi are composed of chitin and other polysaccharides. Most bacterial cells have a cell wall composed of peptidoglycan. The cell wall has larger pores than the cell membrane, but is still considered semi-permeable. While animal cells have cell membranes, they do not contain cell walls. 
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Which cellular organelle contains DNA and controls
the function of the cell?

A. Ribosome

B. Endoplasmic Reticulum
C. Golgi Body

D. Nucleus

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Heredity is the genetic passing of a set of instructions from generation to generation.  These instructions are encoded as DNA and may manifest themselves as characteristics.  Some characteristics are inherited, and some result from interactions with the environment.

L.8.B.1- Students know all organisms are composed of cells, which are the fundamental units of life. E/S 

DOK Level 1

Answer D

The nucleus has two major functions: it stores DNA and it coordinates the cell's activities, which include growth, protein synthesis, and cell division. The nucleus protects and maintains the integrity of the DNA, the molecule that contains the coded instructions for the cell. An analogy would be the nucleus is a safe for the original blue prints (DNA) for a large project. Copies of the blue prints can be sent out of the nucleus but the original must stay safe. But remember, not all cells contain a nucleus. Only life forms which are eukaryotes have cells containing a nucleus.  In primitive life forms, called prokaryotes, there is no nucleus.  Rather, a circular DNA molecule exists within the cytoplasm and is associated with smaller circlets of DNA called plasmids.

DNA is also found in chloroplasts (organelles found in plants) and mitochondria (organelles found in both plants and animals). Unlike the DNA found in the nucleus of a cell, half of which comes from our mother and half from our father, mitochondrial DNA is only inherited from our mother. This is because mitochondria are only found in the female gametes (eggs) of sexually reproducing animals, not in the male gamete (sperm). 
For more information, go to http://www.ncbi.nlm.nih.gov/About/primer/genetics_genome.html.
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Both organisms in Diagram A and B can be seen only with a
microscope. Since these are one-celled organisms, each cell must
be able to carry out all important life functions, such as moving
from place to place and getting food.

A. Infer from the diagram the Diagram A Diagram B
ways these two organisms Food  Pseudopod /
move. Be sure to include particle '
information from the Food

vacuole
diagrams in your answer.

B. Compare the ways these two
organisms obtain nutrients.
Determine if each organismis
a heterotroph or autotroph.
Be sure to include information
from the diagrams in your
answer.

Nucleus

Chloroplast

Amoeba }—{ Chlamydemonas |—|

0 100 pm 0 5 um
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

The Amoeba moves around by using its pseudopod. The Amoeba looks like a blob that can extend a pseudopod to move in its environment. The Chlamydomonas moves by using its flagella. The flagella looks like a whip that could be used to move through a watery environment.  
The Amoeba must be a heterotroph because it is engulfing the food particle. The Amoeba uses the pseudopod to surround the food particle and absorb it. Since the Chlamydomonas contains a chloroplast, it must be an autotroph. The Chlamydomonas obtains its food through photosynthesis.
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Substances enter any plant or animal cell by passing
through which of the following structures?

A. Nucleus

B. Cell membrane
C. Vacuole
D. Cell Wall
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Answer B

In order to survive, a cell must exchange gases, chemicals, and other materials between itself and the environment. This exchange occurs when these substances pass through the cell membrane or are taken in or out by the formation of vacuoles or vesicles from the cell membrane. The cell membrane is semi-permeable (or selectively permeable) meaning that some, but not all substances will readily pass through the membrane. The movement of molecules across the membrane is often divided into two categories called passive transport and active transport. In passive transport, molecules move with or down the concentration gradient, which does not require the cell to expend extra energy to move the molecules. Active transport, on the other had requires the cell to expend extra energy to move molecules up or against the concentration gradient. 
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In which cell of the human body would you
expect to find the most mitochondria?

A. A muscle cell in the leg muscle of a runner.

B. A cell of the stomach lining that
manufactures digestive enzymes.

C. Ared blood cell that transports oxygen.

D. A nerve cell that transmit signals to the
brain stem.
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Answer A

Mitochondria are organelles that have a double membrane. The outer membrane forms the boundary of the organelle, while the inner membrane is folded increasing the surface area necessary to produce chemical energy (ATP and NADH) from the breakdown of sugars. The process by which cells break down macromolecules to release stored chemical energy and convert it to usable chemical form in cells is called cellular respiration. An average human body cell may contain 500 mitochondria, but cells that require larger amounts of energy than average (such as muscle cells of a runner) may contain thousands of mitochondria. 

On the Science CRT, students will NOT see the mitochondria described as the “powerhouse of the cell.” Teach your students that the mitochondria are the site of cellular respiration. �
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Complete the following statement about
photosynthesis and plant growth to make it correct.

Most plant growth comes from

A. soil nutrients used during photosynthesis.

B. water used during photosynthesis.

C. the energy used during photosynthesis.

D. carbon dioxide used during in photosynthesis.
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Answer D

Student Misconception: Students assume that a majority of the mass in plants comes from water or other substances from the soil. Students do not think that carbon dioxide plays a major role.

Students have a difficult time imagining that carbon dioxide has mass. To help students understand that it does have mass, teachers can bring dry ice to class to demonstrate that carbon dioxide does have mass. The carbon found in carbon dioxide is converted into the macromolecules ultimately required for plant growth.

The Annenberg Video series called A Private Universe has an excellent section on student misconceptions about photosynthesis. The Section entitled Biology: Why Are Some Ideas So Difficult explores student misconceptions on this subject and ways in which teachers can over come them. Teachers need to register to view the video, but it is free. The home page can be found at: http://www.learner.org/index.html
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Cells have a variety of organelles, each with a specific
function. The organelles must work together in order for
the cell to survive.

A. Describe the function of a chloroplast and a
mitochondrion. Include a basic description of the
chemical reaction that takes place in each organelle.

B. Describe how the chloroplast and a mitochondrion
work together to help a plant cell survive.

C. Predict what would happen if a plant cell lacked
mitochondria. Justify your answer.
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Sample 3 Point Response
The chloroplast is the site of photosynthesis where sunlight energy, carbon dioxide, and water are converted to simple sugars (food).  The mitochondrion is the site of cellular respiration where simple sugars are broken down into usable cellular energy.
A plant cell contains both chloroplasts and mitochondria.  Food (simple sugars) is made in the chloroplast. The sugars are stored until the cell needs energy. The sugars are then transferred to the mitochondria to be broken down into usable energy to carry out cellular activities.
A plant cell that lacked mitochondria would be able to make food but would be unable to convert the food into cellular energy. The cell would die.
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specialization?

A.
B.
C.

A bacterium that carries out photosynthesis.
A muscle cell that maintains a heart beat.

A red blood cell that carries oxygen throughout an
organism.

A skin cell that helps form a barrier around an
organism.
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Answer A

Cell specialization is a property of cells that make up multi-cellular organisms, therefore a bacterium does not fit the definition. Humans are multicellular organisms composed of trillions of cells, such as muscle cells, red blood cells, and skin cells. Each cell within a human does not perform all functions of the organism, it performs only a few functions.  The few functions that the cell performs, it performs very well.  In other words, the cells are specialized.  These specialized cells are most often organized into groups called tissues.  A tissue by definition is a group of cells performing the same function.  These cells rely on one another to survive, and in turn, provide a valuable function for the organism as a whole.  When groups of tissues are organized together this forms an organ.  Each organ such the heart or the intestine performs a different function for the overall health of the organism.  Unicellular organisms, while some are capable of forming colonies, are independent organisms.  Each cell has the capability of surviving on its own without other cells; therefore, each cell performs all the functions necessary for survival.  
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A tissue sample is composed of cells with long

projections to send signals to other cells. This
tissue is most likely composed of

A. muscle cells.
B. nerve cells.

C. adipose cells.
D

bone cells.
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Answer B

Cells with long projections that send signals are most likely nerve cells (neurons). A typical neuron is made up of a cell body, dendrites, and an axon. Dendrites are filaments that extend from the cell body for hundreds of micrometers and branching multiple times, forming what is known as a dendritic tree. Nerve signals are carried into the cell body through dentrites. An axon is a special cellular filament that arises from the cell body and can travel for a long distance, as far as 1 m in humans or even more in other species. The axon carries nerve signals away from the cell body. The cell body of a neuron frequently gives rise to multiple dendrites, but never to more than one axon, although the axon may branch hundreds of times before it ends. The place where the axon of one nerve cell ends and it meets with the dendrite of another nerve cell is called the synapse. At the majority of synapses, signals are sent from the axon of one neuron to a dendrite of another. 
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Which of the following is the correct ranking of
organizational hierarchy of organisms from simplest
to most complex?

A. cells, organs, tissues, organ systems, organisms
B. cells, tissues, organs, organ systems, organisms
C. tissues, cells, organs, organ systems, organisms
D. tissues, organs, cells, organ systems, organisms
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Answer B

Life is organized. A cell is the smallest functional unit of life. In multicellular organisms, specialized cells are usually organized into groups called tissue. A tissue is a group of integrated cells performing the same function.  Cells within tissue may also have a common structure, and they rely on one another to survive. When groups of several different types of tissues are organized together this forms an organ. A group of organs that work together form an organ system. For an individual organism to survive, the organ systems that comprise it must work together. The organ systems of the human body include: digestive, respiratory, muscular, circulatory, skeletal, nervous, integumentary, immune, excretory, endocrine and reproductive. 
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Use the diagram of the human body to answer the
following question.

Which of the following best
describes the primary function of
this body system?

A. Supports the skeletal system
B. Absorbs nutrients from food

C. Responds to stimuliin the
environment

D. Exchanges gases with the
environment

From http://www.doe.mass.edu/mcas/
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Answer D 

The function of the respiratory system is to transport gases to and from the circulatory system. The respiratory system involves both external respiration and internal respiration. External respiration is the exchange of gases between the atmosphere and the blood. Internal respiration is the exchange of gases between the red blood cells and the cells of the body. 
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Use the diagram of the plant to answer the question.

Which organ system in humans
performs a similar function as
shown by the arrows in the plant?

A. Circulatory
Respiration

B
C. Digestion
D. Excretory Key.

From http://school.discoveryeducation.com/clipart/category/scie.html /
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Answer A 

The circulatory system in a human is responsible for the transport and delivery of materials, including oxygen and nutrients around the body. Therefore, the flow of material in the xylem and phloem of a plant is analogous to the circulatory system of a human.  
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The diagram below shows the digestive system of an earthworm.

Crop [ntestine

Pharynx

Mouth Esophagus Gizzard

A. Compare the earthworm’s digestive system to a human’s
digestive system. Identify three digestive organs in the
earthworm that are also found in the human body.

B. Provide a detailed description of the function that each organ
you identified in part (A) has in the human body.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
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Sample 3 Point Response

The three digestive organs that an earthworm and a human have in common are the mouth, the esophagus, and the intestines. 
The function of the mouth in a human is to produce enzymes in the saliva to chemically begin breaking down food and mechanically break down the food by chewing it. The food then travels into the esophagus. The function of the esophagus is to push the food to the stomach through involuntary muscle contractions. The function of the small intestine is to continue digesting and absorb nutrients from the food. The large intestine absorbs water and passes the waste out of the body. 
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The explanation that diseases are caused by
microorganisms is known as the

A. cell theory.

B. immune theory.
C. germ theory.

D. infection theory.
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Answer C

The germ theory of disease proposes that microorganisms are the cause of many diseases. Since this theory suggested that diseases can be caused by organisms too small to be seen without a microscope, it was highly controversial when first proposed. Now it is a cornerstone of modern medicine, leading to such important innovations as antibiotics and hygienic practices.
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Exposure to a weakened or mild form of a
pathogen to produce immunity is the basis for
using a(n)

A. vitamin.
B. interferon.
C. vaccine.

D. antibiotic.
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Answer C

A vaccine is a biological preparation that is administered to provide immunity to a particular disease. A vaccine typically contains an agent that resembles a disease-causing microorganism, and is often made from weakened or killed forms of the microbe or its toxins. The agent stimulates the body's immune system to recognize the agent as foreign, destroy it, and "remember" it, so that the immune system can more easily recognize and destroy any of these “live” microorganisms that it might later encounter.
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Plasmodium. When a mosquito bites a person infected
with malaria, then bites a healthy person, the malaria-
causing pathogens can infect the healthy person. What is
the vector in this case?

A.

B.
C.
D

Human
Plasmodium
Mosquito
Blood
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L.8.B.5- Students know disease can result from defects in body systems or from damage caused by infection. E/S 
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Answer C

In the study of diseases, a vector is a living carrier that transmits an infectious agent. Malaria is a disease that is typically contracted in tropical areas of the world. Malaria is caused by the pathogenic (disease causing) organism Plasmodium. Organisms found in the family Plasmodium are parasitic protists that utilize humans and other animals as a source of energy and a safe place to replicate themselves. The vector of malaria is the mosquito. When the Plasmodium eggs are injected by a mosquito into a human they find a safe place in the human’s liver. It is there that the parasite begins replicating itself using the liver as a source of nutrients and energy. Once it has reached a certain population size, it needs to find another host so the parasites enter the blood stream. Once in the blood stream these organisms cause a whole host of problems due to the fact that the feed off of and destroy a person’s red blood cells. However, if the parasite is floating in the blood stream, another mosquito can pick it up when biting the infected host and this initiates a whole new cycle.
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A group of students took potato salad made with

mayonnaise to a picnic on a very hot day.
A. Explain how eating the potato salad that is not
refrigerated could cause food poisoning.
B. Why would refrigerating the potato salad
prevent the people who eat it from getting

food poisoning?
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

The potato salad may cause food poisoning if it is not refrigerated. As the temperature of the potato salad increases, the rate that the microbes reproduce in the salad also increases. Over time, the bacteria in the potato salad will increase and if the students eat the potato salad then they may get sick because the bacteria produce toxins that harm people. 
If the potato salad was refrigerated, then the bacteria would not reproduce as quickly and the students might not get food poisoning.
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An incomplete food chain is shown below.

orass seed —» mouse —» |7 | —» hawk

Which of the following organisms would best
complete the food chain?

A. Rabbit
B. Robin
C. Snake
D. Tree

From http://www.doe.mass.edu/mcas/
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Answer C

The arrows in the food chain represent the flow of energy. In this food chain, the mouse eats the grass seed and the students need to determine which organism would most likely eat a mouse and be eaten by a hawk. The best answer from the options provided would be the snake.  
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he food web below to answer the question.

hat animal in the Hawk

yod web is an /

i ?
nivorer: Sy
Grasshopper tros
Frog /

/ Grasshopper
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Answer C

An omnivore is a organism that consumes plants and animals. In order to answer this question, the students will need to interpret the food webs and determine what each organism consumes. The grasshopper eats grass; therefore, it is a herbivore. According to the food web, the frog eats grasshoppers and beetles; therefore it is a carnivore. Other carnivores shown on the food web are the snake, the fox and the hawk. The mouse eats grasshoppers, grass, and beetle. Since the mouse eats a combination of plants and animals, then it is considered an omnivore. The fungus is a decomposer and not an animal; therefore it is not an omnivore.    
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The primary source of energy used by animals on
our planet is

A. the animals they eat.

B. the plants they eat.
C. sunlight absorbed by animals.
D. sunlight absorbed by plants.
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Answer D

In a majority of ecosystems, the energy used by living organisms comes ultimately from the sun. Photosynthetic organisms use this energy and convert it into useful energy for growth and maintenance. A very small percent (ranging from 1 to 3%) of the sunlight coming to the earth is actually used by photosynthetic organisms. About 50% percent of this energy that is used goes for plant maintenance and the rest goes to form plant tissues. The energy in plant tissues is not available to the rest of the ecosystem until it is consumed or released into the surroundings by the activities of the consumers.

http://www.rpdp.net/sciencetips_v3/L8C1.htm�

Life Science

L.8.C.1 http://www.rpdp.net/sciencetips v3/L8C1l.htm

The organisms in an ecosystem interact in many ways to survive.
For example, a rosebush, aphids, beetles, spiders, and orioles all
interact in a rosebush ecosystem. The diagram on the next slide
shows how these organisms interact in a partial food web.

A. ldentify the producer organism in this food web. Explain the
reasoning for your answer.

B. Identify the primary consumer organism in this food web.
Explain the reasoning for your answer.

C. Predict what would most likely happen to each of the
organisms in the food web if the beetle population were
suddenly destroyed. Explain the reasoning for your answer for
each organism.

From http://www.doe.mass.edu/mcas/
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See the next slide for the answer. 
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A. ldentify the producer organism in this food web. Explain the reasoning

for your answer.

B. Identify the primary consumer organism in this food web. Explain the
reasoning for your answer.

C. Predict what would most likely happen to each of the organisms in the

food web if the beetle population were suddenly destroyed. Explain
the reasoning for your answer for each organism.
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Presentation Notes
Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response
Part A
One key element for identifying the producer and explaining the reason:
The rosebush is the producer in the food web because it can make its own food through photosynthesis.
OR
The rosebush is the producer in the food web because it is the primary source of energy for all of the other organisms.
 
Part B
One key element for identifying the primary consumer and explaining the reason: 
The primary consumer in the food web is the aphid because it feeds on the rosebush which is the producer. 
OR
The aphid is the primary consumer in the food web because they are herbivores.  
 
Part C
One key element for explaining the effect on the other organisms if the beetle population was destroyed:
If the beetle population was destroyed, initially the following would happen:
The spider population will likely decrease and may eventually be destroyed because the beetles are the only source of food for the spiders in the food web.
The oriole population will likely decrease because the orioles will lose two food sources- the beetles and spiders. 
The aphid population will likely increase because their predators have decreased. Or, the aphid population will likely decrease because Orioles will have lost their other food sources and will feed more on aphids.
 If the aphid population increased, then the rosebush population will likely decrease due to the extra aphids feeding on it.
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What organism is a primary N

Mountain lion

=1,/
A. Raspberry bush = | R ¥,

B. Rabbit N 5
C. FOX ﬁj ﬁd

o o Rabbi Sparrow
D. Mountain lion T ;

consumer in the food web?

Raspberry bush
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Answer B

In order to answer this question, the students need to recall definition of a primary consumer and identify that organism in the food web. 

As a review:
The Producers are autotrophs who produce their own food through photosynthesis. They convert the inorganic compounds of CO2 and H2O into glucose which is a stored form of chemical energy for organisms.   
The Consumers are heterotrophs, feeding directly or indirectly on producers.
Primary consumers eat plants (also known as herbivores)
Secondary consumers eat other organisms (also known as carnivores). Secondary consumers can be omnivores if they eat a combination of plants and animals. 
The Decomposers are important to an environment because they break down complex compounds and absorb nutrients from dead organisms. They recycle essential elements through the ecosystem.  
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The complete removal of decomposers from an

ecosystem will have the greatest effect on which of
the following?

A. The spread of disease

ne availability of water

Br T
C. The recycling of nutrients
D. T

ne distribution of organisms
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Answer C

The decomposers are the often overlooked participants in an ecosystem. Decomposers obtain energy from the remains of dead plants and animals.  During the process of decomposition, they release the nutrients trapped in the dead tissues so that it can be reused by other members of the ecosystem. 
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The symbiotic relationship between a flower and the
insect that feeds on its nectar is most likely an
example of

A. mutualism because the flower provides the
insect with food, and the insect pollinates the
flower.

B. commensalism because the insect lives off the
nectar but the flower does not benefit.

C. parasitism because the insect harms the flower
by removing the nectar.

D. predation because the insect feeds on the flower
and the flower dies.
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Answer A

A symbiotic relationship is a close interaction between two different species within an ecosystem. The three general types of symbiosis are mutualism, commensalism, and parasitism. Mutualism is a type of symbiotic relationship where both organisms benefit from the interaction. Pollination is a classic example of mutualism.  Both organisms benefit as the flower provides food to the pollinator in the form of nectar or pollen in exchange for pollen dispersal by the pollinator.  In commensalism, one organism benefits and the other organism does not experience a positive or a negative impact. Commensalism is demonstrated by the clown fish and the anemone. The fish derives protection from predators from the anemone but the anemone is unaffected by the fish. During parasitism, the host is harmed as the parasite benefits. Tapeworms are parasitic and live inside the digestive tract of a host organism. The worm obtains nutrients from the host to grow and reproduce. Consequently, the host loses nutrients, energy, and can suffer from tissue damage from the infestation. 
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Use the diagram below representing different stages in ecological
succession to answer the following question

Select the order that best
represents how succession
progresses in an ecosystem.
A. Diagram1, 2, 3,4
Diagram 2,4, 1, 3

B.
C. Diagram4,2,1,3 ﬁ '
D.

Dlagra m 3’ 4’ 2’ 1 Diagram 1 Diagram 2 Diagram 3 Diagram 4
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Answer C

In the short term, ecosystems may appear to be stable, but ecosystems are actually in a constant state of flux. Minor changes occur as one species slowly replaces another in response to such factors as climate changes, human impact, or introduction of alien species. Major changes occur in cases where ecosystems are impacted by severe disturbances such as lava flows, land slides, large-scale fires, or clear-cutting. In cases of major ecological disturbances, ecosystems go through a series of predictable and orderly changes in the development of a new ecological community. This process is called ecological succession. In land environments, succession is driven by the plants. If the plant species change, the herbivores respond, and the predators follow.  Succession continues until the most mature, stable community is established. This community is called the climax community. The climax community is the most stable and will remain unless upset by a catastrophic event like a flood, fire, clear cutting, volcanic eruption, etc.

Answering this question requires that you observe the four diagrams, making note of the areas of erosion and deposition as well as the complexity of vegetation present.  Diagram 4 depicts a valley with short, grass-like vegetation.  Diagram 2 shows weathering of land at the sides of the diagram, deposition (the black coloration) of sediment within the valley, and more complex vegetation.  Diagram 1 is even further weathered along the edges with thicker deposition in the valley, and has taller vegetation and shrubbery.  The greatest degree of succession is in Diagram 3 with very thick sediment deposited in the former valley and the most complex vegetation of trees. 
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Use the description below to answer the following question.

In @ marine ecosystem, disease Sea Gulls
killed most of the sea otters. This 1
allowed the sea urchins and clams
to increase in number. As a result,
the sea gull population increased
and the seaweed population

decreased. Sea Urchins Clams
ldentify a secondary consumer in
this marine ecosystem.

A. Seaweed

B. Clam Seaweed

C. Sea urchin

D. Sea gull
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Answer D

Show your students this question without providing the food web. See if your students can draw the food web from the description provided. The food web on this slide is animated to assist the students in processing through the question, after they attempt to answer the question on their own.

The best way to process through this question is to draw a food web that represents the description provided. Show the students the animated food web AFTER they attempt to create their own food web. The description lists the organisms in the food web, but it is up to the students to infer which organisms are producers, primary consumers, and secondary consumers. If a disease kills most of the sea otters and that results in the sea urchins and clams increasing in number, then the students can infer that the sea otters were eating sea urchins and clams. Energy transfer arrows can be drawn from the sea urchins and clams to the sea otter. As a result of the increase in clams and sea urchin populations, the sea gull population increased. The students can infer that the sea gulls were eating them and the students can add energy transfer arrows from the sea urchins and clams to the sea gulls. Since the seaweed population decreased after a rise in the clam and sea urchin populations, then the students can conclude that the sea urchins and clams were eating the seaweed and add two arrows from the seaweed to the clams and sea urchins. After the food web is drawn, then the students can identify the secondary consumer. Secondary consumers are organisms that eat primary consumers which eat producers. If the seaweed is the producer, then the clams and sea urchins are primary consumers. Therefore, the sea gulls and sea otters are the secondary consumers. Since the sea gull is the only secondary consumer listed, that makes D the correct response.  
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Carefully examine the food web in the figure below.

A drought has caused the producer

populations to significantly decrease. 7 A
Which statement best describes an
immediate effect caused by the
decrease of producers?

A. The hawk population would

increase.
B. The rabbit population would .
decrease. Rabbit Sparrow
C. The sparrow population would ™ - /

=4 e = :' '
e
s
o Al Tl T
.."‘:'lr"""“ Ay

D. The mountain lion population Raspberry bush
WOUld decrease. Image from http://www.doe.mass.edu/mcas/
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Answer B

In order to answer this question, the students must identify the producer in the food web and determine the impact if the producer population was decreased. In this food web, the producer is the raspberry bush. Although all the organisms in a food web are interconnected, a decrease in producers would most likely cause a decrease in the rabbit population because the rabbits feed directly on the producers. Option A is incorrect because the hawk population may eventually decrease. Option C is incorrect because the sparrow population would also decrease. Option D is not correct because the mountain lions have many more food sources than the rabbits and the effect would not be immediate.

As a review:
The Producers are autotrophs who produce their own food through photosynthesis. They convert the inorganic compounds of CO2 and H2O into glucose which is a stored form of chemical energy for organisms.   
The Consumers are heterotrophs, feeding directly or indirectly on producers.
Herbivores eat plants (also known as the primary consumers).
Carnivores eat animals (these are known as the secondary consumers or higher because they eat the herbivores and/or other organisms). 
Omnivores eat both herbivores and carnivores.
The Decomposers are important to an environment because they break down complex compounds and absorb nutrients from dead organisms. They recycle essential elements through the ecosystem.  
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There is a limit to how large any given population
can grow. Which statement best explains why a
population must eventually stop growing?

A. A low female-to-male ratio develops as the
population grows.

B. Older individuals outnumber the younger
members of the population.

C. Natural selection causes the gene pool to shift
as the population increases.

D. The available resources necessary for life are
used up by the population as it grows.

From http://www.doe.mass.edu/mcas/
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Answer D

The carrying capacity is the size of a population that can be supported by the surrounding environment. In determining the carrying capacity of any environment, biologists identify limiting factors to population growth. The available resources necessary for life are used up by a population as it grows and therefore available resources are limiting factors to population growth. No population can live beyond the environment's carrying capacity and continue to grow for very long. 
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The data table shows the number of Population Growth of Rabbits

rabbits that lived in a grassland habit v " .
over a ten year period. E Population Size

A. Use the data to graph the 1 2

growth of the rabbits over the 2 5
ten year period. Be sure to 3 3
correctly label the X and Y axes.
B. Whatis meant by the term 4 2
carrying capacity? ldentify on S 12
the graph where the carrying 6 23
capacity for the rabbits occurs. - s
C. Describe the effect that a
specific abiotic and biotic factor £ -
could have on the carrying 9 24
capacity of this grassland habit. 10 17
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

The student’s graph must be drawn correctly and show the title with correct labels for the x-axis and y-axis. Sample graph is shown on the next slide.
The term carrying capacity refers to the number of organisms that an environment or ecosystem can support. The carrying capacity for the rabbits occurred between the population sizes of 23-25 (Years 6-9). 
Abiotic factors that could affect the population are (the student might include any of the following) temperature or precipitation (rainfall); soil type or soil nutrients; or availability of space or water.  The biotic factors that impact the population of the rabbits include predation, diseases, and competition.
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Change in the Rabbit Population over Time
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A tool used by scientists to identify the name of
unknown organisms based on observable
characteristics is called a

A. dichotomous key.
B. scientific name.

C. taxonomic Tree.
D

homologous structure
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Answer A

A very important tool that is used in the world of taxonomy is a dichotomous key. This is a key that incorporates a set of choices that eventually leads to the naming of an organism. Even everyday common objects can be used to make a dichotomous key, but most often they are used in the field to help identify an unknown organism. 

A dichotomous key, regardless of complexity and subject, always begins with the very first set of choices available to the person utilizing it. Within every set of choices there exists the possibility of reaching a solution/identification to the “mystery” organism or a path to another set of choices. The process continues until the user can clearly identify from one of the choices the organism that they are attempting to name or classify. One advantage to a dichotomous key is that the user always has to decide on one of the choices provided in each set and if at any point in time neither choice seems appropriate for the unknown object, then a mistake was made somewhere earlier in the dichotomous key.
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Which of the following provides the best
evidence that organisms of two different
species share a common ancestor?

A. They live in the same ecosystem.
ney reproduce at the same time.

B. T
C. They have similar DNA sequences.
D. T

ney have similar body movements.
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Answer C
 
Biological evolution is the best scientific explanation for how life on Earth has changed and how it continues to change. Phylogeny is the classification of organisms based upon their evolutionary history. Evidence used to explain and determine phylogeny includes, but is not limited to fossils, biochemistry, and structure. DNA analysis and other molecular evidence available today provides the strongest evidence for classification based on evolutionary history. Organisms that have a more recent common ancestor will share more similar DNA sequences and are more closely related than species that have more ancient ancestors. 
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Which of the following best explains how the fossil
record provides evidence that evolution has occurred?

A. It indicates that forms of life existed on Earth at
least 3.5 billion years ago.

B. It indicates the exact cause of structural and
behavioral adaptations of organisms.

C. It shows how the embryos of many different
vertebrate species are very similar.

D. It shows that the form and structure of groups of
organisms have changed over time.

From http://www.doe.mass.edu/mcas/
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Answer D

Fossils are the remains of once living organisms. The most common types of fossils form when shells, bones, or other parts of organisms are rapidly covered with layers of sediment. Sedimentary rocks are the richest source of fossils. Successive layers of sedimentary rock contain different groups of fossils, and in most cases, the lowest layer of rock is the oldest. The different types of fossils in the different layers provide evidence that changes have occurred in groups of living things through time. Therefore, the fossil record supports evolutionary theory by providing evidence that organisms that lived in the past have changed over time. 

There are gaps in the branches of the fossil records of life. Gaps exist in the fossil record, in part because plants, microorganisms, and soft shelled organisms (majority of marine animals) are not likely to become fossilized. Even hard bodied organisms do not frequently become fossilized because conditions in the environment may not facilitate fossilization. In addition, changes in the land (erosion and geological events) can destroy fossils. However incomplete the fossil record may be, it does provide significant evidence of evolution and of the history of life on earth.
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Fossils are most commonly preserved in
A. igneous rock.

B. metamorphic rock.

C. sedimentary rock.
D

transitional rock.
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Answer C

Fossils are the remains of once living organisms. The most common types of fossils form when shells, bones, or other parts of organisms are rapidly covered with layers of sediment. Sedimentary rocks are the richest source of fossils. Successive layers of sedimentary rock contain different groups of fossils, and in most cases, the lowest layer of rock is the oldest. The different types of fossils in the different layers provide evidence that changes have occurred in living things through time. Therefore, the fossil record supports evolutionary theory by providing evidence that organisms that lived in the past have changed over time. 
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Scientists discovered fossils of whale ancestors that
have well-developed hip and thigh bones, which are
typically used for walking by mammals. Modern
whales most likely evolved from ancestors who

A. lived in the sea, and then became better adapted
for land.

B. lived on land, and then became better adapted for
the sea.

C. evolved in the sea and remained in the sea.
D. evolved on land and remained on land.
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Answer B

Fossils are the remains of once living organisms. The most common types of fossils form when shells, bones, or other parts of organisms are rapidly covered with layers of sediment. Sedimentary rocks are the richest source of fossils. Successive layers of sedimentary rock contain different groups of fossils, and in most cases, the lowest layer of rock is the oldest. The different types of fossils in the different layers provide evidence that changes have occurred in living things through time. Therefore, the fossil record supports evolutionary theory by providing evidence that organisms that lived in the past have changed over time. 

Based upon the fossil record, scientists have concluded that modern whales evolved from land mammals. Paleontologists have discovered transitional fossils of whale ancestors that show the gradual loss of terrestrial adaptations with the gradual accumulation of aquatic adaptations that led to modern whales. 
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The unifying concept that provides an explanation
for the vast diversity of life on our planet is the

A. cell theory.

B. theory of evolution.

C. binomial nomenclature system.
D. gene-chromosome theorem.
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Answer B

Evolution is an essential topic within the biology curriculum as it explains the unity and diversity of life on Earth by using evidence from various fields such as biochemistry, paleontology, and ecology. In the scientific community, there is no debate whether or not evolution has occurred. Scientists regard evolution as a core theory that makes sense of everything we know about living organisms.

According to the National Center for Science Education, “In the biological sciences, evolution is a scientific theory that explains the emergence of new varieties of living things in the past and in the present; it is not a "theory of origins" about how life began. Evolution accounts for the striking patterns of similarities and differences among living things over time and across habitats through the action of biological processes such as natural selection, mutation, symbiosis, gene transfer, and genetic drift. Evolution has been subjected to scientific testing for over a century and has been (and continues to be) consistently confirmed by evidence from a wide range of fields.”

For more information about evolution education visit http://ncse.com/evolution.
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Which term refers to the process by which

organisms that are better adapted to their
environment are more likely to survive and
reproduce?

A.

B.
C.
D

Variation
Competition
Overproduction

Natural selection
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Answer D

Evidence suggests that species change over time. This process of change is called biological evolution and can be attributed to genetic and/or environmental influences. Individuals that are better suited to their environment are more likely to survive and reproduce than other less fit members of the same species. In essence, nature “selects” those individuals with beneficial traits. This mechanism of biological evolution is called natural selection and was developed by Charles Darwin. Natural selection is affected by the following factors: overproduction, competition for survival, variation, adaptation, and genetic mutation. Additionally, differences among individuals within a species can yield advantages and/or disadvantages in survival and/or reproduction.
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The graph shows the number of gray squirrels in a small population and their coat
colors. This squirrel population has been separated from other squirrel
populations by a new highway and several construction sites. The main predators
of these squirrels are cats and hawks. :
A. Assume that dark gray squirrels are very visible in ]
this new environment. What will most
likely happen to the distribution of coat color in
this squirrel population over several generations?
B. Using graph paper, sketch a graph to show the
predicted distribution of the squirrel population,
and explain your answer.
C. Assume that dark gray squirrels are very visible
on the ground, and light gray squirrels are very ’ H
o T o [1 [

Number of Individuals

visible in the trees. Explain what is likely to
happen to the distribution of coat color in the light dark

eray eray

squirrel population over several generations. Rance of Coat Color

Graph from http://www.doe.mass.edu/mcas/

Southern Nevada Regional Professional Development Program
K-12 Science



Presenter
Presentation Notes
Standard: Diversity of Life – Evidence suggests that living things change over periods of time. These changes can be attributed to genetic and/or environmental influences.  This process of change over time is called biological evolution.  The Diversity of life on Earth is classified using objective characteristics. Scientific classification uses a hierarchy of groups and subgroups based on similarities that reflect evolutionary relationships.

L.8.D.3- Students know an organism’s behavior is based on both experience and on the species’ evolutionary history. E/S 	
 
DOK level 3

Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response
If dark gray squirrels are more visible in the new environment, then the dark gray squirrel population will decrease over generations due to predation by the cats and hawks.
Student draws a correctly labeled bar graph showing a directional shift of the squirrel population from the dark gray to a medium/light gray color. If the dark gray squirrels are not as camouflaged in their new environment, then they will be less likely to reproduce and there will be less dark gray squirrels in the population over time. See sample graph on the next slide. 
If the squirrels are more fit in different environments, then they will most likely inhabit areas where they are more camouflaged. The dark squirrels will not live on the ground and light gray squirrels will spend less time in the trees. Due to their behaviors, it is possible that a disruptive selection pattern will result where the light gray and dark gray squirrel populations increase, but the intermediate color decreases. This type of natural selection may lead to the formation of two different squirrel populations over time. 
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in Nevada would be different if the tilt of Earth’s axis was

at 0°?

A. The seasons in Nevada would be opposite from the
current seasons.

B. Nevada would experience climate conditions that
change very little throughout the year.

C. Climate conditions in Nevada would be coolest when
Earth is closest to the sun.

D. Nevada would receive the most energy from the sun

in the summer and the least in the winter.
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Answer B

The tilt of the Earth is the reason we experience seasonal changes in climate in most parts of the world. In the summer, the northern hemisphere (which includes Nevada) faces more towards the sun, causing the sun to rise earlier in the morning, be higher in the sky at noon, and set later in the evening. Due to the longer daylight hours and more direct sunlight, the ground and air become warmer, and we call it summer. The seasons are the opposite in the southern hemisphere: December 21 is the first day of summer and June 21 is the first day of winter.  
If there were no tilt to the earth's axis, the sun would rise and set at the same time every day, and the weather would remain constant throughout the year. Nevada’s climate conditions would experience little change throughout the year.
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Use the diagram to answer the following question.

/

Sun

Which of the following is not a contributing factor to
the uneven warming of Earth’s surface?

A.

B.
C.
D

Different surfaces warm at different rates.
Different surfaces retain energy differently.
The Sun is farther from Earth during winter.
The Sun’s rays hit the surface at varied angles.
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Answer C

Based on the fact that the Sun is the major source of energy for the Earth, it becomes imperative for the students to understand that for seasons to exist, all parts of the Earth cannot receive the same amount of energy from the Sun.  If the energy from the Sun were evenly distributed over the surface of the Earth then variations in temperature would be limited to the variation in the Earth’s surface.  

Earth unevenly warms primarily due to the 23.5 degree tilt of its axis resulting in varying intensities received from the Sun. The tropics region (latitudes near the Equator) receive more intense rays than latitudes farther from the Equator. Students should also understand that the materials comprising Earth’s various surfaces affect how well sunlight is absorbed or reflected. Also, due to differences in specific heat of the materials making up Earth’s surface, the rate of increase or decrease in temperature varies.  Water has a higher specific heat than land, and thus takes longer to increase in temperature as it absorbs energy than does land.  Conversely, even though land will heat up quicker than water, the land will also cool down quicker.


Students mistakenly believe that it is the Earth’s distance from the Sun that controls the seasons.  
Although the Earth’s orbit is not circular, it is very close to being circular. The variation in the distance the Earth is from the Sun during Perihelion (closest point to the sun) verses aphelion (furthest distance from the sun) is only about 3.5 percent. This minimal variation is not sufficient to cause the massive fluctuation in seasonal temperatures that Earth experiences.  

One decisive factor in refuting this misconception is the fact that during the Northern Hemisphere’s summer, Earth is at its furthest point from the Sun (152 million kilometers), and during the Northern Hemisphere’s winter, Earth is at its closest point in its orbit around the Sun (147 million kilometers). 

Earth is closest to the Sun in winter in the Northern Hemisphere.  If the distance from the Earth to the Sun were the deciding factor for the cause of seasons, the seasons would be reversed for the Northern Hemisphere.

http://www.rpdp.net/sciencetips_v3/E8A1.htm�

Draw a diagram the Earth in its orbit around the Sun and
include the following labels and explanations.

A.
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The Earth’s tilt must be represented along with labels
for each solstice and equinox as experienced in the
Northern Hemisphere. The terms summer solstice,
winter solstice, vernal (spring) equinox, and autumnal
(fall) equinox must be used.

|ldentify the position that shows the Southern
Hemisphere receiving the greatest and least amount

of direct solar energy. Provide evidence to support
these choices.

Predict what the seasons would be like on Earth if
there were no axial tilt.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

The diagram shows the Earth in a counterclockwise rotation tilted toward the Sun in the Summer Solstice for the Northern Hemisphere and away when it is Winter Solstice.  The Vernal Equinox and Autumnal Equinox should be labeled in order respectively.  At each of the equinoxes the Earth should not be tilted toward or way from the Sun.
The Sun’s rays would be the most direct in the position labeled as the Northern Hemisphere’s winter as the Southern Hemisphere is tilted towards the Sun. The Sun’s rays would be the least direct in the position labeled as the Northern Hemisphere’s summer as the Southern Hemisphere is tilted away from the Sun.
Without an axial tilt there would be no seasons, as the amount of direct sunlight an area receives would not change throughout Earth’s orbit. The equatorial regions would receive the largest amount of direct energy, and the poles would consistently receive the least.  
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What is the primary energy source behind
the water cycle?

A. Earth’s internal energy

B. Sun’s electromagnetic radiation
C. Moon’s gravitational attraction
D. Radioactive decay of elements
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Answer B

While Earth’s internal energy is considerable, it accounts for less than 1% of the Earth’s energy budget. Energy from the Sun accounts for more than 99% of the Earth’s energy budget and drives the water cycle.

Tidal forces from the Moon’s gravity have virtually no effect on the atmosphere. Although sea and lake tides are often reported with the weather forecast, there is no appreciable relationship between weather, climate, and tides.

The Earth’s internal energy comes from two sources. The first is the warming caused by the formation of the planet. Scientific evidence indicates Earth and the other planets were formed by accretion (collisions and sticking) of planetesimals. The kinetic energy of these impacts raised the planet’s temperature as it formed, so much so, that early Earth consisted of melted rock and metal. Since that time, Earth has been slowly cooling as this primordial internal energy is radiated back to space. The second source of internal energy is from decay of radioactive elements present in Earth materials. For example, the decay of Uranium-238 in the Earth’s crust, mantle, and core releases energy that ultimately warms surrounding material.
 
The Earth’s internal energy drives plate tectonics, which can results in amazing effects such as tearing apart continents and creating new mountain ranges. But plate tectonics works slowly (i.e., on a geologic time scale), with average movement of only a few centimeters per year. Energy from the Sun drives drastic changes to Earth’s atmosphere—called weather—causing the precipitation and wind that erodes these mountain ranges. Additionally, the atmosphere retains enough of the Sun’s energy to raise the Earth’s surface temperature by more than 30 degrees Celsius (60 degrees Fahrenheit). This is called the greenhouse effect and is a common occurrence on planets with relatively thick atmospheres.
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Use the diagram of the water cycle to answer the question.

Water on Earth cycles in different
forms and in different locations.
What process occurs at the location
labeled X on this diagram?

A. Condensation
B. Evaporation
C. Runoff

D. Transpiration

Ocean

From http://www.doe.mass.edu/mcas/
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Answer A

The water cycle can be described using several physical processes that form a continuum of water movement. Each process in the cycle has a part in the passage of water from the gaseous phase around the planet called the atmosphere, through bodies of water on the Earth’s surface including oceans, glaciers and lakes, and finally passing through the soil and rock layers underground. A fundamental characteristic of the water cycle is that it has no beginning or end. It can be studied by starting at any of the following processes: evaporation, condensation, precipitation, infiltration, percolation, transpiration, runoff, and storage. ��Evaporation occurs when the physical state of water is changed from a liquid state to a gaseous state. Transpiration is the evaporation of water from vegetation and is transferred through numerous individual leaf openings. Condensation is the process by which water vapor changes it's physical state from a vapor, most commonly, to a liquid. Water vapor condenses onto small airborne particles to form dew, fog, or clouds. In the diagram the letter “X” represents the condensation phase of the water cycle. Precipitation is the process that occurs when any and all forms of water particles fall from the atmosphere and reach the ground.
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Use the diagram of the water cycle to answer the question.

What change is occurring in
stage 1 of the diagram?

Water is changing from a
A. liquid to a gas. ©
B. solid to a liquid.
C. gasto aliquid.
D. ligquid to a solid.

From http://www.doe.mass.edu/mcas/
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Answer A

Water circulates continuously through Earth’s surface and atmosphere. This movement of water in all its physical states is called the water cycle. Any change in a solid, liquid, or gas to another physical state is called a phase change. A phase change is a transfer of energy without a change in chemical composition. On Earth, water naturally undergoes phase changes and can exist as a solid, a liquid, or a gas. In the liquid state, water particles are able to flow giving water its ability to take the shape of its container. Water in the liquid state can change shape but its particles are restricted to a fixed volume. That condition changes when heat energy is added to water. When liquid water gains sufficient heat energy, its particles change from the liquid phase to the gas phase. This phase change is called evaporation and is represented by stage 1 on the diagram. 
Water can also undergo changes when heat energy is removed or released. If enough heat energy is removed from water vapor, it changes to a liquid. This phase change is called condensation.
If enough heat energy is removed from liquid water, it becomes a solid in the form of ice. This phase change is called freezing.
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why ice floats on a freshwater lake?

A.
B.
C.

Water has a higher specific heat than ice.
Ice has the same molecular mass as water.

Heat is absorbed when water changes from the
solid state to the liquid state.

Hydrogen bonding causes water to be less
dense in the solid state than in the liquid state.
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Answer D

Water is one of the few substances that are less dense as a solid than as a liquid. Due to hydrogen bonding, water expands when solidifying. At temperatures above 4º C, water behaves like other liquids, expanding as it warms and contracting as it cools.  As they freeze, water molecules move too slowly to break their hydrogen bonds and become locked into a crystalline lattice.  The hydrogen bonds keep the molecules far enough apart to make ice about 10% less dense than liquid water.
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Use the data table to answer the following question.

. . W % of Total W
The majorltyofwateron ater Source | % of Total Water

) on Earth
Earth exists as saltwater.
Which water source would Oceans 97.2
increase the most if ice caps Ice Caps/ 2 38
and glaciers melt? Glaciers
A. Oceans Groundwater 0.397
B.  Groundwater Surface Water 0.022
C. Surface water
D. Atmosphere Atmosphere 0.001

From http://www.epa.gov/NE/students/pdfs/ww _intro.pdf
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Answer A

To answer this question, consider where the water will end up once the ice caps and glaciers melt. Ice caps are located atop the North and South poles, surrounded by ocean.  As ice caps melt, the water will flow into the oceans. Most glaciers are on land.  Melt water from glaciers usually flows into streams, and major streams tend to flow into oceans. So, melting ice caps and melting glaciers each contribute to increasing the volume of oceans. 

http://www.rpdp.net/sciencetips_v3/E8A3.htm�
http://www.epa.gov/NE/students/pdfs/ww_intro.pdf�

Earth Science

E.8.A.4 http://www.rpdp.net/sciencetips v3/ESA4.htm

Greenhouse gases help keep Earth at a habitable
temperature by

A. blocking the cold winds and ices originating in
outer space.

B. serving as essential nutrients for atmospheric
phytoplankton.

C. allowing only infrared light to reach Earth’s
surface.

D. retaining some of the Sun’s energy in our lower
atmosphere.
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Answer D

The greenhouse effect is an increase in the atmospheric temperature caused by water vapor, carbon dioxide and other greenhouse gases that absorb and retain heat radiation which would otherwise escape from Earth. 

Contrary to what many believe, the greenhouse effect is not a bad thing. Without the greenhouse effect, Earth’s average global temperature would range from around 21°C to 33°C cooler than it is today, which would be far too cold for the flora and fauna living on the planet. What is of concern is the “enhanced greenhouse effect,” a phenomenon in which increasing atmospheric concentrations of greenhouse gases might lead to excessive global warming. 
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What gas is the most abundant in Earth’s
atmosphere?

A.

B.
C.
D

Carbon Dioxide
Oxygen
Nitrogen
Ozone
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Answer C

Nitrogen is the most abundant gas in the atmosphere and is found in all living organisms. Nitrogen makes up 78% of the Earth’s atmosphere with Oxygen making up 21%. Argon, Carbon Dioxide, Neon and other trace gases make up the other 1% of the atmosphere.�
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arrows representing wind directions.

Which arrow best \\
R 5 \_."' LF‘\-.III]'.: TT—— .
represents the direction D\ /Y T Tz

of the jet stream that L T 1 1500 £ 8.
influences weather across N o G TR < _
the continental United waet, § [ P T A<y Vo
States? -\-/-j | = Tl
J - I~ « Miami N
A. Arrow 1 f (" L. N
NN |
B. Arrow 2 v
C. ArrOW 3 From http://www.doe.mass.edu/mcas/
D. Arrow4
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Answer A

A jet stream is an area of high-speed winds usually found at high altitudes, just below the tropopause, between 25,000 and 45,000 ft. In general, the winds blow from west to east in jet streams but the flow often shifts to the north and south. The jet stream influencing weather in the United States is represented by Arrow 1 on the map. It follows the boundaries between hot and cold air which are most pronounced in winter. During major cold outbreaks over the United States, the jet stream often dives south - staying above the warm-cold boundary - sometimes moving well over the Gulf of Mexico. During unusually mild winter weather and during the summer, the jet stream retreats northward into Canada.
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the question.

Clouds usually form on the
windward side of mountains
because this is where the air

A.

B.
C.
D

rises and cools.
rises and warmes.
sinks and cools.

sinks and warms. |
From: http://www.fao.org/docrep/006/ad316e/AD316E79.gif
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Answer A

The rain shadow effect is a phenomenon caused by the forced lifting of air over a topographic barrier, such as the Sierra Nevada Mountains. In California, storms usually move in off the Pacific Ocean and travel eastward across the state before slamming into the western slopes of the Sierra Nevada mountain range. This is called the windward side of the mountains. Since the moist air cannot move through or beneath the mountains, it is forced to rise over the mountain slopes. When this happens, the moist air rises and cools often creating clouds and precipitation. After the air moves over the crest, it descends on the leeward side of the mountains. Most of the moisture in the air has been released as precipitation at this point. A rain shadow doesn't prevent precipitation from happening but it severely limits the amount of precipitation generally causing an arid climate on the leeward side.
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In what layer of the atmosphere does most
weather occur?

A. Troposphere
B. Mesosphere
C. Exosphere

D. Stratosphere

Southern Nevada Regional Professional Development Program
K-12 Science



Presenter
Presentation Notes
Standard: Atmospheric Processes and the Water Cycle - Earth systems have internal and external sources of energy, both of which create heat.  Driven by sunlight and Earth’s internal heat, a variety of cycles connect and continually circulate energy and material through the components of the earth systems.

E.8.A.6- Students know topography and patterns of global and local atmospheric movement influence local weather which occurs primarily in the lower atmosphere. E/S 	
DOK Level 1

Answer A

The Earth’s atmosphere is divided into five layers. It is thickest near the surface and thins out with height until it eventually merges with space. The troposphere is the first layer and contains half of the Earth’s atmosphere.  This is where most of the weather occurs. Next is the stratosphere which is where many jet aircrafts fly because of its stability.  The ozone layer is in the upper stratosphere. Above the stratosphere is the mesosphere where most meteors burn up. The thermosphere is the next layer and contains brilliant auroras. It is also where the space shuttle orbits. The atmosphere merges into space in the extremely thin and unstable exosphere. This is the upper limit of our atmosphere.
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Which of the following is the best estimate of the
number of stars in a typical galaxy?

A. Hundreds
B. Thousands
C. Millions
D. Billions
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Answer D

The only way to determine the number of stars in a galaxy is to estimate the number. We cannot even count the number of stars in our own galaxy, because they are hidden by lanes of dust and clouds of ionized gas. The first way to estimate the number of stars is to start counting them. You will need to take a photograph of some area of sky. You will need a microscope to see all the tiny specks that are distant stars. You will not live long enough to count the number of stars even in our own galaxy. This number is about a hundred billion. If you spent one second counting each star, every minute of your entire life for seventy years and did nothing else you would only count to 2 billion, 207 million. It is impossible to directly count the number of stars. Still, in a single afternoon you could count all the stars on a photographic plate and multiply that number by the number of plates it would take to cover the entire galaxy, and you would come up with a rough estimate of the number of stars in the galaxy.
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Which of the following is an accurate statement when
comparing the terrestrial and gaseous planets?

A. Terrestrial planets are denser even though they are
smaller than gaseous planets.

B. Gaseous planets are less massive because of the
lower density of their materials.

C. Terrestrial planets have the same chemical
composition as the gaseous planets.

D. Gaseous planets have a shorter orbit around the Sun
compared to the terrestrial planets.
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Answer A

Students have the misconception that all planets have similar chemical composition and similar densities.

Students relate the other planets to the one upon which we live, Earth. It makes sense to them that the other planets would also be composed of the same rocky exterior and iron-rich core of which they have learned in Earth Science classes. Since they believe all planets to have similar compositions, it follows that the planets should have similar densities. In reality, the different terrestrial (Earth-like) planets do have rocky exteriors and metal interiors, but the chemical composition of the crusts and cores of those worlds (Mercury, Venus and Mars) are neither identical to those of Earth, nor do they exist in the same proportions. The extraterrestrial planets (also called the gas giants) have far greater concentrations of light elements comprising the bulk of their mass. Mercury, Venus, Earth, and Mars, the four planets closest to the Sun, are the terrestrial planets. They are roughly five-times the density of the gas giant planets, being primarily composed of iron, nickel, and silicate compounds.
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Which of the following drawings best represents the
motion of a planet and its moon around the Sun in
our solar system?

"«.Imn WHL "-Ic}c} 1 Planet
i

/ P]t]l.. \ Moon~ x Planet '/(_i:,-- Moon
IANWANBE RS
[ "'su ' @ | 'H‘/J_ \
) )

\ // \\/’“ -\w/\

Diagram A Diagram B Diagram C Diagram D

From http://www.doe.mass.edu/mcas/
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Answer C

In order to explain this answer, let’s use Earth as the planet in the example. The Earth orbits the sun and the moon orbits the Earth with the same kind of orbit. Looking down from the north pole, the earth spins in a counterclockwise direction on an imaginary line called its axis once every day. This accounts for the fact that the sun rises in the east and sets in the west. The earth’s axis is tilted with respect to the plane of its orbit at an angle of about 23.4 degrees. If we position ourselves high above the north pole, we would see that the earth orbits the sun in a counterclockwise motion, coming to the same position among the stars every 365.26 earth days. We would also see that the moon also orbits the earth in a counterclockwise motion. The counterclockwise motion of a planet and its moon is illustrated in the Diagram C.
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Which one of the following answers is the best
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explanation as to why the gas giant planets have so many
moons as compared to the inner planets?

A.

Solar flares burned up the moons associated with
the inner planets.

The gas giant planets have a stronger gravitational
pull capable of holding more moons.

The inner planets rotate so rapidly that the moons
cannot stay in orbit.

New moons periodically grow from the thick
atmospheres of the gas giant planets.
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Answer B

The giant gas planets have many more moons than the terrestrial planets (Mercury, Venus, Earth, and Mars), this is because of their larger mass, which means they have a correspondingly greater gravitational field. Whether moons are captured by the gravity of a large planet or formed in place when our solar system was created, larger planets have the potential to have more simply because their gravitational reach allows them to hold more mass around them.
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The following symbols are used to represent separate regions of space.

Universe I:l Earth % Solar System ¢ Galaxy F‘ _T
. \ >
— ~

C’—___ ___h“‘\ Q-__ ___.r—”' T
— T
///' “\\ \ / -\\ /
./ / E ./
i\_/: -/ \\
— \! =

Diagram1l Diagram 2 Diagram 3 Diagram4
Which of the following diagrams represents Earth’s place in
the universe?

A. Diagram 1
B. Diagram 2
C. Diagram 3
D. Diagram4
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Answer B

To answer this question, consider the relative size of each region of space and determine which region is contained within another.  The universe is the vastest region of space, so its symbol must be the outermost.  A galaxy is the next largest region, and will have its symbol immediately within that of the universe.  Solar systems are smaller than galaxies, so the solar system symbol resides within that of the galaxy.  Finally Earth, a planet, is smallest of all listed regions of space, and its symbol lies within the symbol of the solar system. 
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Compared to other stars in the Milky Way
Galaxy, the Sun’s diameter classifies it as a

A. micro-sized star.
B. smallest-sized star.
C. medium-sized star.
D. largest-sized star.
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Answer C

Our Sun is one of at least four hundred billion stars in the Milky Way galaxy. All stars in our galaxy and other galaxies come in different sizes and colors. Our Sun is “middle of the road” in terms of both size and temperature. The hottest stars are blue-white in color, and have surface temperatures of greater than 50,000 degrees Kelvin. The coolest are red and have surface temperatures of less than 4,000 degrees Kelvin. The Sun is known as a yellow dwarf and has a surface temperature of about 6,000 degrees Kelvin. 
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What is the term used to describe the
accepted theory that the Sun is at the center
of our solar system?

A. Eccentric

B. Geocentric

C. Heliocentric

D. Starcentric
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Answer C

The heliocentric or sun-centered model was proposed by Nicolaus Copernicus around 1500. Copernicus disagreed with the complexity of the geocentric model stating that the motions of objects in the sky could be explained by a sun-centered solar system where the Earth revolved around the Sun once a year, and rotated on its axis once a day.  Historically, heliocentrism is opposed to geocentrism which places the earth at the center. The debate over the structure of the solar system resulted in a controversy between astronomy and religion. As more astronomers defended the heliocentric theory, the Church held that the Earth was at the center of the universe. A major dispute occurred and astronomers supporting heliocentrism such as Copernicus, Galileo, and Kepler, were accused of rejecting God. 
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Answer A

The Moon appears to change its shape, or go through phases, because we only see a portion of the moon that is reflecting sunlight. The portion of the Moon that we see is relative to where the Moon is in its orbit around Earth. When the Moon is between the Earth and the Sun, the side facing us is dark and called the new moon. As the Moon orbits Earth, the side facing us is increasingly lit up by sunlight. When the Moon reaches the opposite side of the Earth, the side of the Moon facing us is completely reflecting sunlight and we see a full moon. Gradually, we see less and less of the Moon until it becomes a new moon again. The time that it takes for the Moon to change from one new moon to the next new moon is about 29.5 days.
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solar eclipse.

A.
B.

Describe why a solar eclipse occurs.

Draw a labeled diagram of a solar eclipse including
the moon, Sun, and Earth.

Explain why an observer’s ability to view a total
solar eclipse would depend on the observer’s
location on Earth.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3-Point Response 

A solar eclipse occurs when the moon passes between the Earth and the Sun and blocks out the view of the Sun for viewers on Earth. 
The drawing should be correct and accurately labeled. The moon should be located between the Earth and the Sun. See the next slide for an example drawing.
Due to the size of the moon, only a small amount of viewers on Earth would see a total solar eclipse due to the small area of the shadow cast on Earth.
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The best indicator of an area’s ancient
environmental conditions and climate would be the

A. type and distribution of fossils.

B. present plant and animal life.

C. amount of carbon-14 in rock layers.
D. depth and composition of soil.
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Answer A

By studying the fossils of organisms which lived in the past, scientists get clues regarding what the environment and climate were like. We compare fossils of ancient organisms with characteristics of creatures living today to help understand where, in the environment, they lived. Fossils of aquatic organisms indicate the region in which they were found was underwater at that time. Fossils of terrestrial organisms tell us land was present where those creatures lived. Adaptations noted in the fossilized remains might suggest organisms suited for harsh desert climates, tropical climates or extreme cold. Knowing the zone of tolerance (range of environmental conditions in which specific organisms can survive) of the various organisms alive today gives us a chance to infer environmental conditions of the past of organisms whose fossilized remains suggest an evolutionary relationship to present life.
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The diagram below shows four layers of undisturbed
sedimentary rock that contains fossils.

Which layer of rock is
most likely the oldest?

A. Layer 1l
B. Layer 2
C. Layer 3
D. Layer 4

Layer 1

Layer 2

Layer 3

Layer 4
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Answer D

The Principle of Superposition states that, for an undisturbed rock sequence the oldest rock layer is on the bottom, and the younger rock layers are closer to the surface. In this diagram, Layer 4 is oldest while Layer 1 is the most recent. 

James Hutton (known as the Father of Modern Geology) advanced the concept of geologic time and strengthened the belief in an ancient world. Hutton first formally proposed the fundamental principle used to classify rocks according to their relative ages. He concluded, after studying rocks at many outcrops, that each layer represented a specific interval of geologic time. Further, he proposed that wherever undisturbed layers were exposed, the bottom layer was deposited first and was, therefore, the oldest layer exposed; each succeeding layer, up to the topmost one, was progressively younger. This came to be known as the Principle of Superposition.
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The diagram below represents a sample of a radioactive isotope.

Sample before decay

Hey
B Radicactive isotope
Decay product

What diagram best represents the percentage of this radioactive
isotope sample that will remain after 2 half-lives?

A. Diagram1 _

B. Diagram 2 H . - —
C. Diagram 3 B |

D. Diagram 4 Diagram 1 Diagram 2 Diagram 3 Diagram 4
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Answer C

Radioactive elements are unstable; they breakdown spontaneously into more stable atoms over time, a process known as radioactive decay. Radioactive parent elements decay to stable daughter elements. This decay occurs at a constant rate, specific to each radioactive isotope, and is not affected by changes in temperature and pressure. 

Each radioactive isotope has its own unique half-life. A half-life is the time it takes for half of the radioactive isotope (parent material) to decay to a stable element (daughter product). The proportion of parent to daughter reveals the number of half-lives, which can be used to find the age in years.�
In this question, the picture of the “Sample before decay” shows that 100% of what is present is radioactive isotope.  This ratio can be present only at the beginning of the decay process.  For each half-life which passes, half of the radioactive isotope decays into decay product.  This means that during each half-life the amount of radioactive isotope decreases while the amount of decay product accumulates.  After one half-life, 1/2 (50%) of the original quantify of radioactive isotope remains; the 1/2 (50%) which decayed is now decay product.  During the second half-life, half of the 1/2 of the remaining radioactive isotope decays, leaving just 1/4 of it behind.  The 1/4 which decayed is added to the previous decay product such that decay product now makes up 3/4 of the sample.  The third half-life leaves 1/8 radioactive isotope and has produced 7/8 decay product.  Mathematically, you are simply doubling the denominator of the fraction of radioactive isotope each time a half life occurs.  Since the two portions of the sample (radioactive isotope and decay product) must add up to a whole, subtract the fraction of radioactive isotope remaining from the number 1 to determine the fraction of decay product which has formed thus far (e.g. 1 – 1/8 = 7/8).  The questions asks which diagram depicts the passing of two half-lifes.  Only 1/4 radioactive is left after two half-lifes, and in Diagram 3 we see 1/4 of the box is colored black (the color representing radioactive isotope).
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Which type of rock forms when lava cools?
A. Coal

B. Igneous
C. Limestone
D. Metamorphic
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Answer B

Igneous rocks are called fire rocks because they are formed when melted rock solidifies.  When volcanoes erupt, magma (molten rock) rises above the earth's surface. When magma appears above the earth, it is called lava. Igneous rocks are formed as lava cools above ground or when magma cools underground. 
Coal is an organic sedimentary rock that forms from the accumulation and preservation of plant materials, usually in a swamp environment. 
Limestone is also a sedimentary rock made up of calcite (CaCO3) as its main mineral. Limestone is formed by chemical deposition or by the accumulation of shells from sea creatures. �Metamorphic rocks were once igneous, sedimentary or other metamorphic rocks that have been altered by intense heat and pressure into a different type of rock. 
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The process by which rocks are broken
down by water, wind, or ice is

A. mechanical weathering.
B. chemical weathering.
C. biological weathering.

D. structural weathering.
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Answer A

Mechanical (physical) weathering is the breakdown of rock into smaller particles by factors including freezing and thawing, landmass uplift, expansion and contraction due to extreme temperature, wind or water abrasion, or other means that do not directly affect the rock's chemistry. 
Chemical weathering is the dissolution, carbonation, or oxidation of rocks and minerals by chemical means mostly from reactions with water or the acids contained in rainwater. 
Biological weathering is the effect of animals and plants on the landscape. 
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The diagram below shows four layers of Earth.
Each layer is identified by a number.

Which layer of the Earth
represents the mantle?
A. Layerl

Layer 2

B
C. Layer3
D. Layer4

http://www.virted.org/MAPS&GLOBES/Earth.html
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Answer B

The Earth is composed of primarily three basic layers: crust, mantle, and core. Earth’s crust is the thin, rigid outermost layer which varies in thickness from 5 kilometers under the oceans (oceanic crust) to 70 kilometers thick under portions of the continents (continental crust). Below the rigid crust is the mantle. This complex layer contains most of the Earth’s mass and is composed of primarily iron, magnesium, aluminum, and silicate compounds which are solid but can deform slowly in a plastic-like manner. The high temperature of the core radiates thermal energy to the upper layers. This heat transfer to the upper layers is believed to provide the mechanism for plate movement, i.e. plate tectonics. The core is often explained as two separate entities. The entire core is composed of iron and nickel, but the inner core is solid while the outer core is liquid. The inner core is solid due to the great pressure present at that depth beneath Earth’s surface.
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The cross section below shows the direction of movement of an oceanic
plate over a mantle hot spot, resulting in the formation of a chain of
volcanoes labeled A, B, C, and D. The geologic age of volcano C is shown.

Using the diagram, what are the

approximate ages of volcanoes B [T 8 million
e years old
and D? ; . ~-* {:}r ear
A. B is5 mll!lon years old and D 7/ B [c:“jk f"{g“‘a
is 12 million years old. e

B. Bis 2 millionyearsoldandD
is 6 million years old.

C. Bis 9 million yearsoldand D
is 9 million years old.

From http://www.nysedregents.org/testing/scire/es806.pdf

D. B is 10 million years old and

D is 4 million years old.
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Answer A

The theory of plate tectonics states that the Earth’s rigid outermost layer (lithosphere) is fragmented into seven major plates and over a dozen smaller plates that are moving relative to one another as they ride atop the hotter, more mobile material of the asthenosphere. The primary force responsible for the movement of the plates is heat transfer which sets up convection currents within the upper mantle.

In the diagram, the plate is moving to the right and the hot spot is stationary. If volcano C is 8 million years old and the hot spot is currently producing volcano A, then this information can be used to estimate the ages of volcanoes B and D. Volcano B must be younger than 8 million years old and volcano D must be older 8 million years. Therefore, the only possible correct answer is option A.    �
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On the map below, dark circles indicate the positions of volcanoes in the
"Ring of Fire" in and around the Pacific Ocean. Dark lines indicate tectonic

plate boundaries of Earth’s crust.

How would a map showing the location of

earthquakes epicenters compare to the map

showing the location of active volcanoes?

A. Only a small percentage of earthquakes
would be in the same regions as the
volcanoes.

. A large percentage of earthquake epicenter
locations would be in the same regions as
the volcanoes.

. There would be no match between the
locations of the volcanoes and epicenters.

. The location of the volcanoes and
epicenters would only match in the ocean
regions.
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Answer B

The "Ring of Fire" is an arc around the Pacific Plate and contains 75% of the world's active and dormant volcanoes. This area of intense volcanic and seismic activity was identified before the theory of plate tectonics was explained. It wasn’t until the 1960’s when it was discovered to be located on the border of the subducting Pacific Plate and other major continental plates.
As the plates float on the flexible asthenosphere they often slide next to, collide with, and are forced underneath other plates. Around the Ring of Fire, the Pacific Plate is colliding with and sliding underneath other plates. This process is known as subduction and the volcanically and seismically active area nearby is known as a subduction zone. There is a tremendous amount of energy created by these plates including active volcanoes and major fault zones.
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The diagram on the next slide shows two land masses separated by an
ocean. Use the key to the right to aid in your written explanation.

A scientist studying these two land masses hypothesizes that the land masses
were once together.

A. Using the diagram, identify and explain two pieces of evidence that
support the scientist’s theory that the land masses were once together.

B. Use your knowledge of plate tectonics to propose a reason why the land
masses moved to their current position.

C. If the crustal movement continues, predict where the land masses will
move in the future.

From http://www.doe.mass.edu/mcas/
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3-Point Response 

The sandstone and/or limestone deposits correspond between the land masses. Also, the plant fossils match on each of the land masses.
Due to plate tectonics, a divergent plate boundary between the two land masses could have caused them to separate. 
If a divergent plate boundary caused the land masses to separate, then it can be predicted that the land masses will continue to increase in distance from each other. 
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ram shows two land masses separated by an ocean. Use th
ight to aid in your written explanation.
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Which statement best explains why earthquakes occur
more frequently in Nevada than in Nebraska?

A. The rock found in Nevada is igheous, but the rock
found in Nebraska is sedimentary.

B. Nevada has more active faults compared to
Nebraska.

C. The rock under Nevada is soft, but the rock under
Nebraska is hard.

D. Nevada is located on a continental plate, but
Nebraska is not.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Earth’s Composition and Structure - Earth is composed of materials that move through the biogeochemical cycles. Earth’s features are shaped by ongoing and dynamic processes.  These processes can be constructive or destructive and occur over geologic time scales.

E.8.C.5 - Students know how geologic processes account for state and regional topography. E/S 	
	
DOK Level 2

Answer B

Earthquakes most commonly occur near the boundaries between tectonic plates and areas nearby. The State of Nevada is located in “earthquake country.” It lies within the Basin and Range Province, one of the most seismically active regions in the United States. Along with California and Alaska, Nevada ranks in the top three states subject to the occurrence of high magnitude earthquakes. Magnitude 3 and 4 earthquakes are commonly felt, but rarely cause damage. Minor to moderate damage can accompany a magnitude 5 or 6 event, and major damage commonly occurs from earthquakes of magnitude 7 and greater. Although earthquakes do not occur at regular intervals, the average frequency of earthquakes of magnitude 6 and greater in Nevada has been about one every ten years, while earthquakes of magnitude 7 and greater average once every 27 years. Although Nebraska has had earthquakes with a magnitude of 5 in the past, the state is excluded from some of the major fault areas of the Midwest like the New Madrid fault.


http://www.rpdp.net/sciencetips_v3/E8C5.htm�

Earth Science

E.8.C.5 http://www.rpdp.net/sciencetips v3/E8C5.htm

Which of the following landforms in Nevada are
formed as a result of erosion?

A. Canyon and volcano

B. Alluvial fan and canyon
C. Mountain and volcano
D

Alluvial fan and mountain
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Answer B

Alluvial fans are a common landform in Nevada as they are a primary result of flash flooding and water erosion in the mountains. Alluvial fans are sediment and debris deposits that form in a fan shape as floods and gravity carry debris down slope. The distance the material, or alluvium travels through the canyon and down slope is related to the carrying capacity of the flood water. If a higher energy flow moves through the canyon, the alluvium will be carried further than if a lower energy flow moves through the canyon. Also, the higher the energy of the flow, the larger the size of objects moved will be, slow moving water may only carry pebbles and silt, fast moving water may move boulders.

Canyons are a prominent geologic feature, particularly in the desert southwest. Canyons are a deep valley between steep sided cliffs, while most canyons are developed primarily by a river that erodes through less resistant rock. Weathering acts further upon the canyon to wear down the walls and widen the canyon, although minimal weathering exists in canyons in the southwest. Among the more famous canyons of the world is the Grand Canyon, Arizona, which has been eroded by the Colorado River, mostly over the past 6 million years.
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Kendra has a mineral that she The table below showe O L
wants to identify. It is white in properties of selected minerals.

e \WW

has a hardness of 5.

Dull or
Based on the information in CEIBIE A Pearly
N . )
the table, Kendra’s mineral is oo White,Blue, .
most similar to Green, Violet Y
A. calcite. White,
i : Green, Glassy or

B. fluorite. Apatite Brown, Greasy 5
C. apatite. Violet
D topaz. Yellow, Red,

Topaz White, Blue Glassy 8
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Answer C

While many minerals share common physical properties, when all of a mineral's physical properties are examined, it often results in a unique set of physical properties which can be used to identify the mineral. 
The following are physical properties often used to identify a mineral:
Color- Visible light spectrum radiation reflected from a mineral. Look at the sample and determine its color - white, black, green, clear, etc.
Luster- Character of the light reflected by a mineral. Look at the sample to determine if the mineral is metallic in appearance, glassy, greasy, or dull. 
Streak- Color of the mineral when it is powdered. Grind a small amount of a mineral into a powder on a porcelain streak plate and determine the color of the powder. 
Hardness- Resistance to scratching or abrasion. Use minerals of known hardness from the Mohs Hardness Kits. Scratch the unknown mineral with a known hardness to determine which mineral is harder. Continue doing this with harder or softer minerals from the kit until the hardness is determined.
Cleavage- Breakage of a mineral along planes of weakness in the crystal structure. Determined by examining the mineral for areas where the mineral is broken. Look for areas where the light reflects from planar surfaces. This can be easily confused with a crystal face and is the most difficult properties for students to master. 
Fracture- Breakage of a mineral, not along planes of weakness in the crystal structure. Determined by examining the mineral for areas where the mineral is broken. Describe the breakage as either irregular or conchoidal (has the appearance of broken glass).
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groups: dull and shiny.

Which of the following properties did the student
use to sort the mineral samples into groups?

A.

B.
C.
D. Streak

Cleavage
Color
Luster

From http://www.doe.mass.edu/mcas/
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Answer C

Geologists use luster (the way the mineral reflects and refracts light) to classify minerals. Typically, luster is described as metallic or non-metallic. Non-metallic lusters can be further described as greasy, shinny, glassy, or earthy.
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renewable energy resources?

A.

Renewable energy power plants are inexpensive
to build.

Solar power is available everywhere in the
United States.

Renewable energy resources require less
equipment to operate.

The resources can be replenished in a relatively
short amount of time.
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Answer D

By definition, a renewable natural resource is a resource that is replaced by natural processes in a reasonable amount of time. The exact definition of reasonable can be debated, but in general, it tends to imply that the resource is being replaced at a rate equal to or greater than the rate of consumption. A properly managed forest that is selectively cut and/or replanted and properly managed can be considered a renewable resource even though it may take 40 years for the replanted trees to grow to the proper size to be harvested. Water impounded behind Hoover Dam is generally considered a renewable resource; however, as is currently the case, the water is not being replaced in Lake Mead at the same rate it is being withdrawn due to the extended drought conditions.

Wind, solar, hydroelectric, and biomass are frequently referred to as renewable energy sources. Renewable energy sources should not be confused or equated to “good” or problem free energy sources. With every natural resource there are costs and benefits to their use.
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If the need for copper becomes greater in the future,
then copper mining will increase. One way of
supplying this possible copper need without further
depleting the resource would be to

A. import copper from other countries.
B. make copper in laboratories.

C. recycle copper that is no longer used.
D. outlaw the use of copper.
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Answer C

A key concept associated with the use of both renewable and non-renewable resources is sustainability. Can the resource be used at a rate that will allow for its continued use for years or even generations to come? If the answer is no, then the resource is not being used in a sustainable way. 

When items containing metals are recycled, the benefits to the environment are great. Among those benefits:
Less energy is required to melt down waste metal and recycle it than it does to produce new metal, which keeps costs down
Recycling metal reduces CO2 emissions and air pollution as less processing is needed
Tremendous amounts of water are used in the mining and processing of ores; recycling reduces this usage and has the added benefit of reduced water pollution
Reduces the need to mine the raw materials required to make the metal; fewer new mines (and reducing the need to expand existing open pit mines) is an environmental plus
Reduces the amount of metal going to landfill as despite a growing awareness of the value in recycling metal, a lot of household metal waste is still ending up in landfill sites;  on the positive side, many automobiles are stripped, crushed and recycled every year
Provides extra time for discovery of new ore resources as well as time to find more readily available materials which could replace environmentally unfriendly resources


http://www.rpdp.net/sciencetips_v3/E8C7.htm�

Southern Nevada

RP

Earth Science

E.8.C.8 http://www.rpdp.net/sciencetips v3/ES8C8.htm

ect the location where[ %
w soil will most likely & <

rm at the slowest rate Eifi:’l TS
er time? T,

Forest
Hillside
arsh

ert

From http://www.doe.mass.ed
Southern Nevada Regional Professional Development Program

K-12 Science



Presenter
Presentation Notes
Standard: Earth’s Composition and Structure - Earth is composed of materials that move through the biogeochemical cycles. Earth’s features are shaped by ongoing and dynamic processes.  These processes can be constructive or destructive and occur over geologic time scales.

E.8.C.8- Students know soils have properties, such as color, texture, and water retention, and provide nutrients for life according to how they form. E/S 	
	
DOK Level 1

Answer D

The factors that affect soil formation are climate, types of rock (referred to as the parent material or bedrock), the slope of the land, amount of moisture and organisms present (plants further the weathering process), and length of time the bedrock has been weathering.  The time frame for soil formation varies greatly from location to location due to these factors; however, the process takes so long that soil is considered a nonrenewable resource. 

In a desert environment, the arid climate and topography are going to affect the quality of parent material and therefore impact the formation of soil. Due to these factors, soil will form more slowly in desert areas than areas with more moisture and topographical features conducive to the creation of soil.
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The diagram showing a soil profile
might assist you in answering the
following questions.

A. List and describe two factors that
affect water retention in soil.

B. Describe the relationship between
particle size and the ability of the
soil to retain water.

C. Explain why the soil that forms in
a desert climate will differ from
the soil that forms in rainforest
climate.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3 Point Response

The main controlling factors for water retention in the soil are particle size (controls permeability), compaction of the soil, and the amount of water available (climate).  
As the particle size increases the ability of the soil to retain water decreases.
Desert soils lack moisture where rainforest soils contain an abundance of moisture.  This is due to the amount of precipitation and the soils ability to absorb and retain water.  This influences the plant growth which, in turn, influences the compaction of the soil and gases within the soil. Both types of soil have very thin topsoil. However, the reason for this in the desert is lack of precipitation while in the rainforest is due to an abundance of precipitation which results in large amounts of leaching.  
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What happens to the particles of a gas as it changes into a liquid?
A. They slow down and spread apart because energy is being

added.

B. They slow down and become closer because energy is being

removed.

O

They speed up and spread apart because energy is being added.

D. They speed up and become closer because energy is being

removed
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P.8.A.1-  Students know particles are arranged differently in solids, liquids, and gases of the same substance. E/S 			

DOK Level 1

Answer B

The different states of matter are determined by the amount of energy present in the system. It is essentially the rate of movement of particles that determines the state of a substance. Energy must then be added (or removed) for a substance to change state. Increasing or decreasing the amount of kinetic energy present in the substance determines whether or not it is referred to as a solid, liquid, or gas. 

Solids have a definite shape and fixed volume. Within a solid, the molecules are tightly packed, held in relatively fixed positions, and have little kinetic energy. The intermolecular forces and strength of bonds within a solid are what enable particles to be held in relatively fixed positions.�  
Liquids have weaker molecular bonds than those of solids and allow molecules to move more freely within the substance. Similar to solids, liquids have a fixed volume.  However, because the intermolecular forces are weaker than solids, liquids will take the shape of their container. Liquids flow because they lack a definite shape. For a given substance, the internal molecular motion is greater in a liquid than a solid, and therefore, the average molecular kinetic energy is greater in a liquid than in a solid.�
Gases , compared to solids and liquids, have weak intermolecular forces. Due to the relatively weak molecular forces, gases move rapidly through space and have a relatively high average molecular kinetic energy. Gases have no definite volume or shape, and therefore, fill a container and take the shape and volume of that container.  In order for liquid water to become water vapor—a gas—energy must be transferred into the liquid, raising the average kinetic of the water molecules, allowing the water to boil, and change its state to a gas. Similar to water vapor, steam is also water in the gaseous state, but unlike water vapor, the temperature of steam is greater than the boiling point.
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Use the periodic table on the next slide to
answer the following question.

Which group of elements would be expected to
have similar properties?

A. Oxygen, sulfur, selenium

B. Boron, carbon, nitrogen

C. Sodium, magnesium, aluminum
D. Neon, beryllium, iron
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P.8.A.2- Students know elements can be arranged in the periodic table which shows repeating patterns that group elements with similar properties. E/S 	
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Answer A

Periodic Law states that the properties of matter repeat at regular intervals with increasing atomic number. Elements with the same number of valence electrons (outer orbital electrons) have similar chemical properties and are grouped in the Modern Periodic Table in vertical columns called groups (or families). Oxygen, sulfur, and selenium are all in the same family. This means that they share similar chemical properties. 
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When salt dissolves in water, the water is the
A. solute.

. Solvent.

B
C. solubility.
D. solution.
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P.8.A.3- Students know methods for separating mixtures based on the properties of the components. E/S 	
		
DOK Level 1

Answer B

In a solution, one substance is usually considered to be the solute and the other substance to be the solvent. A solute is a substance that is being dissolved in another substance. The substance that does the dissolving of the solute is called the solvent. For example, a solution of seawater consists of salt as the solute and water as the solvent. The salt is being dissolved in the water to make a solution of seawater. 
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separation of the components of a mixture?

A.

Water is broken down into hydrogen and
oxygen.

Salt is isolated from seawater through
evaporation.

Propane reacts with oxygen to form carbon
dioxide and water.

Calcium carbonate decomposes to form
calcium oxide and carbon dioxide.
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P.8.A.3- Students know methods for separating mixtures based on the properties of the components. E/S 	
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Answer B

There are two types of mixtures – homogeneous and heterogeneous. Homogeneous mixtures are frequently called solutions, while heterogeneous mixtures are also known as physical mixtures.  Any mixture can be separated using physical processes designed to divide the mixtures on the basis of  physical properties such as magnetism, boiling point, melting point, and density.  When the mixture is a solution comprised of a solid solute dissolved in a liquid solvent, it is possible to recover the solute by adding energy to the system and driving off the solvent.  With seawater, as energy from the environment induces a phase change from liquid water to gaseous water, the salt dissolved in the seawater remains behind as water leaves the system.  However, water breaking into its component elements of hydrogen and oxygen is achieved only through chemical means such as electrolysis. Propane reacting with oxygen generates a new substance with new properties through chemical reactions. Calcium carbonate forms calcium oxide and carbon dioxide through the chemical process of decomposition. 
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A demonstration is performed using this cylinder
(shown to the right), a small rubber ball, and
three liquids. The liquids are mercury (density of
13.4 g/mL), vegetable oil (density of 0.8 g/mL),
and water (density of 1.0 g/mL), which are
poured into the cylinder.

A. Draw and label the arrangement of these
three liquids within the cylinder. Justify the
reasons for your arrangement of the liquids.

B. The small rubber ball, with a density of 0.9 & >
g/mL, is dropped into the cylinder with the
liquids. Predict where the ball will stop,
draw it on the diagram, and justify your
reasoning.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Matter– Matter has various states with unique properties that can be used as basis for organization.  The relationship between the properties of matter and its structure is an essential component of study in the physical sciences. The understanding of matter and its properties leads to practical applications, such as the capability to liberate elements from ore, create new drugs, manipulate the structure of genes and synthesize polymers.

P.8.A.3- Students know methods for separating mixtures based on the properties of the components. E/S 	
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3-Point Response 

The student correctly draws and labels the liquids in the cylinder. Based upon the densities of the liquids, the mercury would be on the bottom (13.4 g/mL), the water would be in the middle (1.0 g/mL), and the vegetable oil would be on the top (0.8 g/mL).
The ball would sink to the bottom of the vegetable oil and rest atop the water because its density at 0.9 g/mL is between the densities of the oil and water.
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chemical change?

A.
B.
o
D

. Melted butter turning to solid when it cools.

Apples turning brown as they decompose.
Sugar cubes dissolving in water.
A glass breaking when it falls from a table.
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P.8.A.4- Students know atoms often combine to form molecules, and that compounds form when two or more different kinds of atoms chemically bond. E/S 		
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Answer A

Chemical changes alter the composition of the original matter. A different arrangement elements or compounds are present at the end of the chemical change. In other words, in a chemical change, a chemical reaction has occurred.  The atoms in molecules/compounds are rearranged to make new and different molecules/compounds. Some chemical changes are reversible, but more often, they are difficult to reverse or cannot be reversed.  As apples decompose, the carbohydrates and proteins of the apple react with substances in the environment and are altered into new compounds Chemical changes may also be accompanied by such characteristics as a color change, different odor being given off, and light being emitted. Other characteristics can be popping or fizzing sounds due to the release of gas and/or the release or absorption of heat. Endothermic reactions are those that absorb or require heat, such as baking a cake or photosynthesis. Exothermic reactions release heat to the surroundings, such as the reaction between calcium chloride and water or when a substance is burned.
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How many different elements are in the
compound sodium carbonate (Na,CO,)?

A. 3
B. 4
C. 6
D. 7
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Answer A

There are three elements in sodium carbonate: Sodium (Na), Carbon (C), and Oxygen (O). The subscript refers to the number of atoms of each element found in the compound. For example, there are 2 atoms of Na, 1 atom of C (note that the 1 is implied), and 3 atoms of O in this compound.  It is not uncommon for students to mistake the CO of CO3 (or even CO2) as Co and believe the element cobalt is present rather than carbon and oxygen.  Students may need to be reminded when elements have two letters making up the atomic symbol, the first letter is always uppercase and the second letter is always lowercase.
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Pure water is neutral and has a pH of 7.
When lemon juice is added to water the pH
will become lower than 7 and turns litmus

paper red. Lemon juice is
A. a salt.

B. an acid.

C. a base.

D. neutral.
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Answer B

A substance that changes color in the presence of an acid or base is an indicator. Indicators vary in their ability to react with concentrations of acids or bases. Litmus is a common indicator used to identify acids and bases. Litmus turns blue in the presence of a base and red in the presence of an acid. Indicators can identify substances as acids or bases, but the pH scale is used to determine the pH of a solution. pH stands for power of hydrogen and is a measure of the concentration of hydronium ions (H3O+) in a solution. The pH scale ranges from 0-14. A pH of 7 is neutral (neither acid nor base). A pH below 7 is acid and a pH above 7 is base. The scale is logarithmic, so each number represents a difference 10 times greater or smaller than the previous number. 
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The diagram below shows a balance being used to measure a burning
candle in a sealed glass ball before and after the burning is complete.

Before After

[~ ..’-‘*-.-" I 11—!_ l 11-!_

\ .' _.". i |I "._.
| F | |I .__‘ "-\ ,r'r | _\ "._'

As the candle burns, the size of the candle decreases, but the reading on the
balance does not change. Which of the following is demonstrated by this
experiment?

A. The total mass of the system is constant.

B. Energy is converted to mass when the candle is burned.

C. Smoke particles have more mass than the molecules of candle wax.

D

Kinetic energy is converted to potential energy when the candle is burned.
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Answer A

To answer this question, you need to realize that as the candle wax burns in the presence of air, new compounds (solid and gaseous) are created and released.  During the burning, substances from the air are removed as they combine with substances from the candle wax, yet all new materials remain trapped in the sealed container.  The mass of the products which were created is equal to the mass of the materials removed from the air and candle to create them. There was no net gain or loss of mass. 
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The chemical equation below represents the chemical reaction
between the elements hydrogen and oxygen when the
compound water is formed.

2H,+0, = 2H,0

This equation supports the law of conservation of mass because

A. the total number of hydrogen and oxygen atoms in the
reactants and products is twelve.

B. the mass of hydrogen and oxygen in the reactants is equal
to the mass of the water in the product.

C. atoms of the elements hydrogen and oxygen are in the
reactants and also in the products.

D. atoms of the elements hydrogen and oxygen react to form
molecules of the compound water
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Answer B

The Law of Conservation of Mass states that in ordinary chemical reactions, matter is neither created nor destroyed. This means that in a reaction the mass of the reactants is equal to the mass of the products.  Since there are equivalent numbers of hydrogen and oxygen both on the reactant side and product side, the mass also must be equal, as is indicated in correct choice B. Choice A does not equate the products and the reactants and fails to support the Law of Conservation of Mass. Choices C and D discuss the types of elements but fail to equate their masses.
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What is the smallest unit of an element
that still has the properties of that
element?

A. An atom

B. Acompound
C. An electron
D. A molecule
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Answer A

An atom is the smallest component of an element having the chemical properties of the element. An atom consists of a nucleus (containing neutrons and protons) and electrons. 
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Which of the following comparisons
correctly describes subatomic particles?

A. An electron has a negative charge and a mass
greater than a proton.

B. A neutron has a negative charge and a mass
less than the mass of a proton.

C. A neutron has a neutral charge and a mass
greater than an electron.

D. A proton has a positive charge and a mass
less than the mass of an electron.
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Answer C

There are three primary subatomic particles – electrons, protons and neutrons.  Electrons possess a negative charge and have an almost negligible mass.  Protons and neutrons are virtually identical in mass (about 1 amu each).  However, protons possess a positive charge while neutrons are neutral (have no charge). 
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Atoms of different elements are unique
from one another due to their number of

A. protons.

B. electrons.
C. neutrons.
D

. hucleons.
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P.8.A.8- Students know substances containing only one kind of atom are elements which cannot be broken into smaller pieces by normal laboratory processes. E/S 	
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Answer A

Elements are substances composed of one type of atom containing a specific number of protons. Henry Moseley (1887-1915) identified the atomic number of an element as the fingerprint of an element. This idea was revolutionary and provided support for Dalton’s Atomic Theory. As a result the idea emerged that all atoms of an element contain the same number of protons. Atoms interact with each other in chemical reactions by transferring electrons. Through this process, new compounds are formed.
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A girl riding on a skateboard at 2 m/s suddenly hits
the curb. The girl will fall

A. backward with a speed greater than 2 m/s.
B. forward with a speed greater than 2 m/s.
C. backward at a speed equal to 2 m/s.

D. forward at a speed equal to 2 m/s.
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Answer D

The girl was travelling at the same rate of speed as the skateboard.  An object in motion remains in motion unless acted upon by an outside force.  Though the skateboard did suddenly experience a reduction to 0 m/s when it hit the curb, the girl (who was not attached to the skateboard) continued forward in the original direction and at the same speed (2 m/s) until such time as she hit the ground.
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A car is traveling at a constant speed of 5 m/s.
How far will the car travel in ten minutes?

A. 300 m

B. 500 m
C. 1500 m
D. 3000 m
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Answer D

Speed is in meters/second (5 m/s), while the time traveled is in minutes (10 minutes). Units must be the same to arrive at the correct answer. There are 60 seconds in 1 minute, so 10 minutes x 60 seconds/minute yields 600 seconds for the traveled time. Use the equation Velocity (speed) = Distance / Time. Rearrange the equation to solve for distance using basic algebra. 

Distance = Velocity x Time
Substituting in the given values – Distance = 5 m/s x 600 s
D = 3000 meters
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A 2000 kg car is pulling a 1000 kg trailer. The car’s engine
exerts a 6000 N force to move the car and the trailer. In
addition, the car and the trailer each experience a 1000 N
frictional force as they are being pulled, as represented
below.

What is the magnitude of the net ‘
force on this system?

A. 2000 N l‘in;_*m: '.“_';n"r [ﬂ_f
B. 4000 N LR ELL TR 1000 M
C. 5000 N From: http://www.doe.mass.edu/

D. 8000 N
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Answer B

Since there are two forces present in this problem (Fapplied of 6000 N and Ffriction of  1000 N [car] and 1000 N [trailer]) the net, or overall force can be calculated. The frictional forces occur in a direction opposite that of the applied force of the engine, and must be subtracted from the applied force to obtain the net force acting upon this system.

Fnet = 6000 N – 1000 N – 1000 N 
Fnet = 4000 N
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A bat strikes a baseball into the outfield. If the
action force is the bat hitting the ball, the reaction
force is

A. the ball hitting the bat.
the ball hitting the ground.

(am

ne ball flying into the air.

B.
C.
D

—

ne bat being dropped.
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Answer A

Newton’s Third Law of Motion states that when one object exerts a force on a second object, the second one exerts a force on the first that is equal in size and opposite in direction. This can also be stated as every action has an equal and opposite reaction. As the bat strikes the ball, the ball also exerts a force on the bat. 
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A car is parked on a hill. Which of the following most
likely prevents the car from moving down the hill?

A. The car has too much mass to
move easily.

B. Thereis friction in the door
hinges of the car.

C. There s friction between the
tires and the ground.

D. The weight of the car is mostly
on the front wheels.
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Answer C

Friction is defined as any force that opposes motion. In this case, it is friction between the two objects in contact (tires and ground) that prevent motion.
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Below is a distance vs. time graph showing the
action of a person over time.

What statement is the best description

of the person’s action? R
A.
B.

The person is walking up a large hill.
The person is walking faster as time

[ slance

INCreases. -

The person is walking at a slowing

speed up a hill.

The person is walking at a constant
speed.
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P.8.B.1- Students know the effects of balanced and unbalanced forces on an object's motion. E/S 
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Answer D

The slope of a distance-time graph is speed. In this graph, the slope of the line is constant indicating the person is traveling with constant speed.
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Below is a velocity vs. time graph showing the movement
of a train over time. Use this graph to answer the
following question.

What statement is the best description of
the train’s motion?

A. The train is not moving in any
direction.

B. The train is continuously accelerating.

C. The train is moving with a constant
velocity.

D. The train is accelerating slowly.

Time (s)

Yelocity (m/s)
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Answer C

The slope of a velocity-time graph is acceleration. Since this graph is a horizontal line there is no acceleration (slope of the line is zero). This graph displays an object traveling with uniform (constant) velocity.
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device shown below. Iron nail

This device can best be

used as a

A. heater.

B. magnet.

C. light source.
D. simple radio.

Battery

k_ J

From: http://www.doe.mass.edu/
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Answer B

Electrical current passing through wire (coiled or otherwise) can and is used to generate heat, as applied in toasters and electric dryers.  In those situations, the metal of the wire is specifically chosen to maximize resistance to the flow of current and create heat.  In the experiment pictured however, though heat will be generated within the metal coil, the intent is to induce magnetism within the iron nail.  As a current flows through wire (made of metal with low resistance) a magnetic field forms.  The greater the number of loops in the coil, the greater the length of wire around the nail and the greater the strength of the electromagnet which is created.
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of the magnetic field in an electromagnet?

A.

B.

Decreasing the current in the wire that
surrounds the iron core.

Removing the iron core from the center of the
electromagnet.

Decreasing the number of loops of wire
around the iron core.

Increasing the number of loops of wire
around the iron core.
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Answer D

The strength of the magnetic force generated by current flowing through a wire is directly proportional to the number of loops in the coil of wire.  The more loops present and the more closely spaced the loops, the more wire that exists in that area, and the more concentrated the magnetic force.  So, increasing the number loops in the coil will increase the strength of the magnetic field in the electromagnet.


http://www.rpdp.net/sciencetips_v3/P8B2.htm�

Astronauts on the orbiting space station 335 km

Physical Science

P.8.B.3 http://www.rpdp.net/sciencetips v3/P8B3.htm

above Earth appear to be weightless because

A.

there is no gravity in space so they do not weigh
anything.

space is a vacuum and there is no gravity in a
vacuum.

they are too far from Earth to have weight.
the astronauts are in a state of free fall.
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Answer D

An astronaut in space can be weightless, but cannot be without mass. Weightlessness is not the absence of gravity but a special case of constant free-fall. In orbit, one is falling continuously and so one does not "feel" the gravity. As the astronaut orbits Earth, the surface of the Earth “falls” the same distance from the astronaut as the distance the astronaut falls towards the surface.  This is because the horizontal and vertical components of the astronaut’s fall exactly matches the horizontal and vertical elements of Earth’s curved surface during the orbit.  The same observable fact occurs with objects dropped on Earth (e.g. skydiving, amusement park free-fall ride). 
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In each diagram below, the mass of two objects is
labeled. These masses are separated by a radius.

Which diagram would produce the greatest
gravitational force between the two objects?

A. Diagram 1 !
h Diagram 1 @ @ Diagram 3 @ @

Diagram 2

T 2r

®

Diagram 4 |

B
C. Diagram 3
D

Diagram 4
g Diagram 2 @ @
I

T 2r
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Answer A

The key to answering this question is to understand the relationship between the variables in Newton’s Universal Law of Gravitation. This law states that the gravitational force of attraction is directly proportional to the product of the object’s masses and inversely proportional to the square of the distance separating them. In equation form, Newton’s Universal Law of Gravitation: F = G m1m2/r2
  
m1 is the mass of the first object (in kilograms), m2 is the mass of the second object (in kilograms), G is the universal gravitation constant (6.7 x 10-11 Nm2/kg2), and r is the distance of separation between the two objects (in meters).

Masses are directly related only to the gravitational force.  Force decreases proportionally as the distance between masses is squared; this is known as an inverse-square law.  Therefore, a greater force is present when the distance of separation is cut in half (halving the distance results in 4 times the force!). Doubling one of the masses, results in only double (2 times) the force.  The greatest force is realized when distances are reduced AND masses are increased.
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What part of the electromagnetic spectrum can be
directly observed by humans?

A. Visible light
B. Radio waves
C. Ultraviolet light
D. Gamma rays
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Answer A

Scientists call the light we see visible light.  By definition, all wavelengths of radiation from the electromagnetic spectrum are classified as light.  Visible light is only a small portion of the electromagnetic spectrum.  Light from all portions of the electromagnetic spectrum are used by us every day.  For example, dentists and doctors use X-rays to help treat their patients, lasers are used to perform surgeries, radio waves are used in cellular communication devices, and infrared rays are used in remote controls.   
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Which type of electromagnetic wave has the longest
wavelength?

A. Visible light
B. Radio waves
C. Ultraviolet

D. Gamma rays

Wisibale Light
nams of Hadic waves Microwayes Infrare:I LII11 A\ IH-E'.t X- ram_.-s Gamma
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Answer B

When thought of as a wave, light is composed of vibrating electric and magnetic fields, where the vibrations are perpendicular (at right angles) to the direction of light energy transfer. With vibrations perpendicular to the energy motion, all light waves are transverse. In a transverse wave, the size of a wave is measured as its wavelength, which is the distance between any two corresponding points on successive waves, usually peak-to-peak or trough-to-trough. 
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There are two bright stars in a constellation. One of
the stars appears blue. The other star appears red.
Which of the following is the best explanation for the
difference in the stars’ color? The blue star must

A. have a smaller mass compared to the red star.
B. be larger size compared to the red star.

C. have a greater surface temperature compared to
the red star.

D. be moving toward the Earth and the red star away
from Earth.
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Answer C

Color of stars is a function of the surface temperature of the stars.  The coolest stars are red while the hottest stars are blue.  More specifically, the following temperature ranges result in the star colors given:  red stars, < 3500 °K; orange stars, 3500 °K to 5000 °K; yellow stars, 5000 °K to 6000 °K; white stars, 6000 °K to 7500 °K; blue stars, > 7500 °K
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Use the diagram below to answer the following question.

Which interval
represents one full
wavelength?

A. Point A to Point C
B. Point B to Point D
C. Point Ato Point G
D. Point Cto Point G
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Answer D

A wavelength is the distance the wave energy travels in the time it takes to complete one cycle.  A wavelength can be measured from crest to crest (compression to compression) or trough to trough (rarefaction to rarefaction).  One full wavelength is represented by the shortest distance between two points in the same phase within the wave.  In the diagram for Slide 36, this condition is met by points A and E, points B and F, as well as points C and G.  Though not so labeled in the diagram, one full wavelength would also exist from a point halfway between A and B to a point halfway between E and F.  Another way of thinking about this is a one full wavelength is the location where the wave first repeats itself.  
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The distance between the Earth and the Moon was
determined by measuring the time it took for light waves
from Earth to travel to the Moon and back. Why was it

not possible to use sound waves for this experiment?

A. Sound waves must move through a medium.

B. Sound waves would change frequency on the return
to Earth.

C. Sound waves move too slowly for the technique to
be accurate.

D. Sound waves move more slowly in Earth's
atmosphere than in space.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Energy – The total energy of the universe is constant. All events involve the transfer of energy in one form or another. In all energy transfers, the overall effect is that energy is spread out uniformly. 	

P.8.C.2- Students know vibrations (e.g., sounds, earthquakes) move at different speeds in different materials, have different wavelengths, and set up wave-like disturbances that spread away from the source uniformly. E/S 	
	
DOK Level 2

Answer A

The energy of sound is transmitted via vibration of particles in a medium.  The denser the medium, the more rapidly sound is transmitted.  Outer space is not completely devoid of matter, but what few molecules and particles are present in space are so far apart that if one were to vibrate it would not affect another.  Sound waves could not be used in this experiment because there is not enough matter in the medium of space between Earth and the moon to transmit the vibrations of sound energy.
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as it approaches you is because the truck pushes the
sound waves together so that the sound wavelengths
in front of the truck get shorter. This causes

A.
B.

frequency to increase which increases the pitch.

amplitude to decrease which increases the
frequency.

frequency to decrease which decreases the pitch.
wavelengths to elongate increasing the pitch.
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Answer A

Everyone is familiar with the sound of a siren on a moving vehicle.  As the vehicle draws near, the apparent pitch of the siren is increased; as the vehicle passes and then moves away, the apparent pitch is decreased.  The Doppler effect is perceived when the starting place of the waves is moving with respect to an observer.  The Doppler effect is the apparent shift in pitch (frequency) of a source of sound because of the relative motion between the source and the observer.
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When a student listens to music, sound waves
propagate from the speaker to her ear. Which of the
following is a physical description of this process?

A. Particles produced at the speaker move to the
student’s ear.

B. Energy is transported from the speaker to the
student’s ear.

C. Material is transferred from the speaker to the
student’s ear.

D. Clusters of air molecules are sent from the
speaker to the student’s ear.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Energy – The total energy of the universe is constant. All events involve the transfer of energy in one form or another. In all energy transfers, the overall effect is that energy is spread out uniformly. 	

P.8.C.2- Students know vibrations (e.g., sounds, earthquakes) move at different speeds in different materials, have different wavelengths, and set up wave-like disturbances that spread away from the source uniformly. E/S 	
	
DOK Level 2

Answer B

Sound originates from a disturbance which results in vibration of molecules or particles in the surrounding medium.  Energy from the original disturbance causes the nearest molecules/particles to vibrate, which in turn cause adjacent molecules/particles to vibrate, and so on.  The vibrational energy continues to be propagated until it has been so dampened by energy loss due to friction that there is no longer energy enough to further vibrate any molecules/particles.  The most energy exists nearest the disturbance, so the sound is loudest there.  With increasing distance from the disturbance, the amount of available energy lessens and the volume of the sound decreases.  It is important to understand that the first molecules/particles set into vibration do not travel towards the listener, but simply transfer the energy of the sound to other molecules/particles.
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Sound is a form of energy that is transmitted
through vibrations.

A. Describe how sound waves are affected by
their frequency and the medium through
which the sound wave passes.

B. A science fiction film shows an explosion in
space that is heard by the space travelers on
board a spaceship. Critique this portrayal and
provide evidence for your argument.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3-Point Response

Frequency is a measure of the regularity of passing sound waves and directly relates to the pitch of the sound, where a greater frequency results in a higher pitch. Sound is a mechanical wave, sound can only travel through a medium, and sound travels fastest through solids, then liquids, then gases.
The space travelers would not hear the explosion on the space craft because sound is not transmitted through the vacuum of outer space. An example that supports this argument is a bell ringer in a vacuum and the observed lack of sound (accept any reasonable example).
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Which of the following types of reactions will
release the most energy per kilogram of
reactant?

A. Chemical synthesis

B. Chemical combustion
C. Nuclear fusion
D

Nuclear fission
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Answer C

Synthesis and combustion are two different types of chemical reactions.  Nuclear fusion involves combining low-mass elements into one larger-mass element, and nuclear fission splits one larger-mass element into multiple lower-mass elements.  Of these types of reactions, nuclear fusion by far releases the greatest quantity of energy, as exemplified by the following sample reactions.

Chemical - Sample Reaction: C + O2 → CO2 , Typical Inputs (to Power Plant): Bituminous Coal, Temperature: 700 K, Energy Released per kg of Fuel: 3.3 x 107 J/kg 

Fission - Sample Reaction: n + U-235 → Ba-143 + Kr-91 + 2 n, Typical Inputs (to Power Plant): UO2 (3% U-235 + 97% U-238), Typical Reaction Temperature: 1000 K, Energy Released per kg of Fuel: 2.1 x 1012 J/kg

Fusion - Sample Reaction: H-2 + H-3 → He-4 + n, Typical Inputs (to Power Plant): Deuterium & Lithium, Typical Reaction Temperature: 108 K, Energy Released per kg of Fuel: 3.4 x 1014 J/kg 
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This picture shows the path that energy takes from the power

plant to your home.

A. Starting at the power plant,
explain what form the energy is
in. As the energy travels to the
next location in the picture,
explain how the energy is
transformed. Continue
explaining how energy is
transformed until it reaches the
end user (labeled “industrial
use,” “commercial use,” and
“home use”). Some transitions
may contain more than one
transformation.

B. Will all of the energy from the
power plant reach the end
users? Justify why or why not.

Transformer

‘E- Steam > Turbine > Generator

1

Industrial Use

Distribution ﬁ

Transmission
Lines

Commercial Use

Transformer Substation

s

Home Use

From: http://www.tvakids.com/electricity/transmission.htm
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
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Sample 3-Point Response

Chemical energy from the coal, oil, or natural gas or nuclear energy from the uranium is transformed to heat energy. The heat energy boils water creating steam which flows with kinetic energy. The kinetic energy of the flowing steam turns the turbine. The turbines kinetic energy is transformed to electrical energy. The electrical energy is transferred along the power lines to the end users. At the end use location, the electrical energy is transferred to kinetic energy (for example, to run fans, computer hard drives, etc.), thermal energy (for example, in a floor heater, air conditioner), and/or light energy (for example, to make a light bulb glow). 
Not all of the energy will reach the end user because some of the energy will be transformed to thermal energy (e.g., friction in the turbine) that is not easily transformed into other energy forms.
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chemical energy to thermal energy?

A.
B.

o

A hairdryer is turned on to dry a girl’s hair.

A boy digests an apple which regulates his
body temperature.

An atom is split to increase the
temperature of water

. An ice cube is placed in warm soup and

melts.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Energy – The total energy of the universe is constant. All events involve the transfer of energy in one form or another. In all energy transfers, the overall effect is that energy is spread out uniformly.

P.8.C.4- Students know energy cannot be created or destroyed, in a chemical or physical reaction, but only changed from one form to another. E/S 	

DOK Level 1

Answer B

Employing a hairdryer to dry a girl’s hair involves changing electrical energy into thermal energy which is absorbed by the wet hair, converting the moisture to water vapor.  An apple contains carbohydrates and a few proteins.  As the boy digests the apple, bonds between the atoms in the food compounds are broken, releasing energy to drive cellular reactions, some of which release heat.  Splitting atoms occurs during nuclear fission, and does release enormous amounts of thermal energy.  The ice cube in a bowl of soup melts simply due to thermal energy transferring from the soup (a higher energy source) to the ice cube (a lower energy source).  The only example of transforming chemical energy into thermal energy is the boy digesting an apple which contributes to the regulation of his body temperature.
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The diagram below represents a bicyclist at the top of a hill,
with four points labeled W, X, Y, and Z.

Assume that the bicyclist
does not apply the brakes as
he rides down the hill. At
which point will the
bicyclist’s kinetic energy be
closest to zero?

A.

B.
C.
D

Point W
Point X
Point Y
Point Z
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From: http://www.doe.mass.edu/mcas/
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Answer A

Kinetic energy is the energy of motion while potential energy is the energy of position.  An object at a higher elevation has greater potential energy than an object at a lower elevation due to the influence of gravity, as per the following equation:  PE = m·ag·h (where PE is potential energy, m is mass, ag is acceleration due to gravity and h is height).  As the bicycle rests at the top of the hill, it has its maximum potential energy and minimum kinetic energy (KE).  As the bicycle coasts down the hill, it gains KE at the same rate it loses PE until maximum KE is reached at the bottom of the hill at which location it also has minimum PE.
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A toy car with initial kinetic energy rolls to a
stop along a flat track. Because of friction,
some of kinetic energy was transferred to

A. thermal energy.

B. gravitational potential energy.
C. elastic energy.

D. chemical energy.
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Answer A

At its most fundamental level, energy is some combination of potential and kinetic. Energy can be more commonly described in terms of (1) chemical energy, (2) radiant energy, (3) electrical energy, and (4) thermal energy. These can be thought of as more complex combinations of potential and kinetic energy, and sometimes it is easier to talk about energy transformations in these terms. For example, the chemical energy in food, which is a combination of the potential and kinetic energy of molecules within the food, can be converted to kinetic energy of muscle motion in animals causing them to move. 

For this item, friction always opposes motion and some of the kinetic energy of motion is transferred to thermal energy (heat). Specific to the question, if you touch the tires of a car before driving in, then after driving for several miles, the tires are much warmer after driving than when the car had been at rest.  Heat from friction warmed the tires during the drive.
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forth. When he touches the point where he was
bending the paperclip, he finds that its
temperature has increased. This indicates that
the atoms in that part of the paperclip have
increased in

A.
B.
C.
D. kinetic energy.

conductivity.
mass.
density.
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Answer D

Heat and temperature are related in terms of internal energy. The internal energy of a substance is a measure of the amount of kinetic and potential energy. Their relationship is governed by the laws of thermodynamics.

The First Law of Thermodynamics is explained through energy transfer (both heat and mechanical energy as work). The law states that the change in the internal energy of a system is equal to the heat added to the system minus the work done by the system. 
 
The change in the internal energy (ΔU) of a system is a change in the potential and kinetic energy of the system. The relationship between heat (energy transfer) and temperature is found in the type of energy storage, either potential (no gain in temperature) or kinetic (gain in temperature).

In this item, the student does work on the paperclip that increases the average kinetic energy of the object resulting in an increase in temperature.
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Which of the following is the best example of
heat transfer by radiation?

from the griddle

trom the lower from the Sun

from the 1ron l
water to the surface to the shirt to Earth to the eggs

A. B. C. D.

From: http://www.doe.mass.edu/mcas/
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Answer C
�Radiation is defined as the transfer of energy in the form of electromagnetic waves. These waves do not require a medium (solid, liquid, or gas) for energy propagation, so electromagnetic radiation can transfer heat through space. Sunlight is a form of radiation that has traveled 93 million miles of empty space to reach Earth. Both conduction and convection require matter to transfer heat. Radiation does not. The use of a microwave to transfer heat a cup of tea is one example of radiation. The water temperature increased due to transfer of heat by microwaves, a form of electromagnetic radiation. Radiation from the Sun is the primary energy source for Earth's atmosphere. Secondarily, convection currents move greater temperature air around the Earth, and this difference between warm and cold air provides the energy needed to create weather.
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The diagram below represents an electric furnace.

Cold air enters through the cold air Cold air _ :

" turn F b1 >
return and hot air is blown out the return 3 -ffwg_k__k_f—
Supply duct. ip- 1 T Hot E;i]'

2 . —_——= suppLy
Which statement best describes heat = PP
transfer within the furnace? ==
A. The furnace transfers heat by -

condensation. R V==
B. The furngce transfers heat through T Electric
combustion. furnace
C. The furnace decreases heat transfer
by radiation. - R
D. The furnace increases heat transfer i “@15 ====
through convection. EEE==

From: http://www.doe.mass.edu/mcas/
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Answer D
�Convection uses the motion of fluids to transfer heat. In a typical convective heat transfer, a hot surface heats the surrounding fluid, which is then carried away by fluid movement. The warm fluid is replaced by cooler fluid, which can draw more heat away from the surface. Since the heated fluid is constantly replaced by cooler fluid, the rate of heat transfer is enhanced. This cycle results in a continuous circulation pattern and heat is transferred to cooler areas. The warmer portions of the fluid are less dense and therefore, they rise. At the same time, the cooler portions of the fluid fall because they are denser. In liquids and gases, convection is usually the most efficient way to transfer heat. 
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The drawing below shows a cross section of an insulated bottle filled with hot tea.
Several arrows labeled W, X, Y, and Z are drawn to show possible paths for
heat transfer.

This insulated bottle was filled with hot
tea and allowed to sit at room
temperature for several hours. The
temperature of the tea cooled from

86°C to 58°C.

Which of the following best represents . Y
the heat transfer path by conduction as ‘.'u- A
the tea cools? ~_ sl LT

A W =Y -

B. X o Tl g &

;= Y

D. Z From: http://www.doe.mass.edu/mcas/
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Answer B
�Conduction is the transfer of heat through direct particle to particle contact when a temperature difference exists within a certain material. Conduction can also occur from one material to another when the two materials are in direct contact and at different temperatures. Because of the relatively close spacing between atoms and molecules in a solid, conduction is a dominant mode of heat transfer in this state of matter. If the temperature of one side of a solid material is higher than the other, the atoms and molecules on the higher temperature end will have more energy than on the cooler end. Through the more vigorous particle motions associated with this higher temperature side, energy is transferred to neighboring atoms and molecules through collisions, thereby causing an energy increase in these adjacent particles. Energy is transferred along the solid material through these collisions and the temperature of the object will increase until all molecules have essentially the same energy. At this point, heat transfer ceases because there is no longer a difference in temperature and we call this state thermal equilibrium.
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to the heat source and point B is near the top of the

container. The water in the container is at room -
temperature before the hot plate is turned on. L]
A. Describe the differences in the average motion e
of the water molecules at point A and at point B |
shortly after the hot plate is turned on.
B. The water is heated until a thermometer placed
in the center of the container reaches 100°C.
Compare the average motion of the water
molecules at points A and B at this temperature
and explain your answer.
C. The hot plate is then turned off. Predict the

average motion of the molecules at points A and
B after several hours.
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Constructed response items are graded using a 3-point rubric. 

3 Points-  Response addresses all parts of the question clearly and correctly.
2 Points-  Response addresses all parts of the question and includes only minor errors.
1 Point -  Response does not address all parts of the question.
0 Points- Response is totally incorrect or no response provided.

Sample 3-Point Response

When the hot plate is turned on, the water molecules are moving faster at Point A than Point B because an increase in temperature corresponds with the increased kinetic energy of the water molecules. 
If the water molecules throughout the heater container are heated to the same temperature, then the molecules are moving at the same rate.
Several hours after the heat source is turned off, the water molecules will move slower than they were before. Without a heat source, the temperature will be uniform and the molecules at Point A and Point B will move at the same rate. 
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The difference between a parallel and series
circuit is

A. the number of loads on the circuit.

B. the number of energy sources on the circuit.
C. the number of switches on the circuit.

D. the number of paths on the circuit.

Southern Nevada Regional Professional Development Program
K-12 Science


Presenter
Presentation Notes
Standard: Energy – The total energy of the universe is constant. All events involve the transfer of energy in one form or another. In all energy transfers, the overall effect is that energy is spread out uniformly.

P.8.C.6- Students know electrical circuits provide a means of transferring electrical energy to produce heat, light, sound, and chemical changes. I/S 	
 
DOK Level 1

Answer D

Series circuits exist when there is just one wire (one path) for current flow.  Each electrical component in a series circuit is part of the circuit in that the current flows through the component (in one side and out the other).  Though the current is constant, the voltage drops each time it passes through a component in a series circuit.  Within a parallel circuit, two wires (two paths) are present for current flow.  Any electrical component is connected between the two wires, such that any voltage drop occurs from one side to the other of the component, but not along the path of current flow.
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function of an alkaline battery in the circuit of
a typical flashlight?

A.
B.
C.

It opens and closes the circuit path.
It provides resistance to generate light.

It converts chemical energy to electrical
energy for the circuit.

It serves as a conductor through which
electrical energy flows.
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Answer C

Students incorrectly think generators and batteries create electricity.
Generators and batteries do not create “electricity.” Electricity is generally understood to be the transfer of energy through moving electrical charges. But these charges are not created in the generators and batteries; rather, the charges lie within the conducting material. The generator and battery provide the potential energy for these charges to begin moving through the conducting material in a manner that they can interact in an electrical load, allowing the energy to be transformed in a useable form. In an alkaline battery, components include zinc powder (creating the negative electrode, manganese dioxide (creating the positive electrode) and an electrolyte. Chemical reactions between the zinc powder and manganese dioxide release negatively-charged electrons and positively-charged cations (the cations are transferred through the electrolyte to the positive electrode).  When the battery is connected to a device through which current can flow, the current (electrons) will flow from the negative electrode, through the device back into the positive electrode.
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What function does a circuit serve in your home?

A.
B.

It protects your home against lightning strikes.

It increases the voltage from the power lines
outside your house.

It provides a complete path through which
electrical energy can flow.

It provides a barrier against electromagnetic
radiation from the outside.
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Answer C

Charges (mostly “free” electrons) move relatively slowly through an electrical circuit. In a DC circuit, some electrons may make a complete path from (1) the point of origin somewhere in the conductive material, (2) through the DC generator or battery, (3) through all the electrical loads, and (4) back to the original point. However, in AC circuits, where the electrical current changes direction rapidly, the “free” electrons jiggle back and forth, roughly within the same area, and do not move completely through the circuit.

Students should understand that the charges lie all along the electrical circuit and come into useful motion when an electrical signal is applied to the circuit via a generator or battery. The signal, which results from these potential energy sources, travels through the entire circuit extremely rapidly, and in the case of AC circuits, travels around the circuit in both directions several times each second – the circuit must be a complete path.
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music CD. The pieces of wrap cling to her hand.

Which force causes the wrap to cling to her hand?

A.
B.
C.
D. Nuclear

Electrostatic
Gravitational
Magnetic
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Answer A

Electrostatic forces are those in which the electrical charges are initially static (stationary).  When the surfaces of differing materials come into contact with one another (especially if there is friction or rubbing between them), there can be a transfer of electrons from one surface to the other.  This results in one surface gaining electrons and becoming negatively-charged while the other surface loses electrons and becomes positively-charged.  Opposite charges attract, such that the negatively-charged material and positively-charged material will draw towards each other if in close enough proximity.  Many students will have experienced pulling off a sweater, only to notice that as it glides over their hair, the hair will stand out and be drawn towards the sweater.  This is the result of an electrostatic charge being generated between the hair and the fabric of the sweater.
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