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Introduction

This document contains samples of Science materials from the New Jersey Assessment of Skills
and Knowledge (NJ ASK). These materials, which appeared on actual grade 4 tests, are released
samples and, therefore, are no longer considered secure assessment documents. These materials
are illustrative of the kinds of test questions that students encounter with the NJ ASK. Pages
from this document may be duplicated and used for instructional purposes in the classroom.

Pages 3-37 provide the grade 4 samples of test questions.

Appendix A contains the answer key for each multiple-choice question. For the purpose of item
mapping, it also contains a matrix cell, strand identifier and the cumulative progress indicator
(CP]) to which each item is linked.

Appendix B provides the item-specific rubrics for the open-ended questions.

Appendix C provides the test specifications, Bloom’s Taxonomy, and the NJ ASK test matrix.



NJ ASK RELEASED SAMPLE * GRADE 4

B ﬂ e DAY 1

Directions for Students

Today you will take a Science test.

When you are taking this test, remember these important things:

1. Read each question carefully and think about the answer.

2. If you do not know the answer to a question, go on to the next question. You
may come back to the skipped question later if you have time.

3. If you finish a section of the test early, you may check your work in that

section only.

4. When you see a STOP sign, do not turn the page until you are told to do so.

Page 2

GO ON TO THE NEXT PAGE. ‘
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DIRECTIONS:

This sample Science test has three sections. Each Science section has
multiple-choice questions and an open-ended question. The samples
below and on the next page show what the questions are like and how to
mark your answer.

Sample Multiple-Choice Question

The sample question below will show you what the questions are like and how to
mark your answers. For each multiple-choice question, select the best answer and fill
in the circle next to your choice. Make sure you fill in the correct circle.

Example:

Which of the following is a way that people directly affect the
environment?

® playing soccer

® dumping trash

© flying a kite

® walking to school

The correct answer is B. The circle with the B in it has been filled in to show that B is
the correct answer.

Page 3 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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Sample Open-Ended Question

The sample question below will show you what the open-ended test questions are
like and how to write your answer. You will write or draw your answer in the space
following the question. When asked to explain an answer, you may use words, tables,
diagrams, or pictures. Your diagrams or pictures must have labels.

Example:

Victor has two glasses. One glass is filled with ice cubes and
the other is filled with water. Give three ways the ice and
water are different.

The ice cubes are colder than the water,

The water is liguid and the ice cybes are solid

The water fills more of the glass than the ice cubes.

Page 4 GO ON TO THE NEXT PAGE. ‘
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s Do not\

write In

ths area.

Page 5 TURN TO THE NEXT PAGE. ‘
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Directions:

In this section of the Science test, choose the correct answer for each
multiple-choice question and then answer the open-ended question.

@Bl -

1. What phase of the Moon will come next in the sequence shown
above?

Page 6 GO ON TO THE NEXT PAGE. ‘
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DAYI-A_

2, Blue crabs can be found in the coastal waters of New Jersey. Which
of these explains why the crab’s outer shell helps it survive in its

habitat?

® The shell keeps the crab warm.

The shell helps the crab catch food.

© The shell protects the crab from predators.
®

The shell allows the crab to get oxygen.

Page 7 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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3. David wanted to measure how fast different insects can crawl. He
must have a ruler to help him find the speed. What other tool does
he need to use?

a clock with a second hand

® O

a fan with different speeds

a long stick with a brush on the end

©@ ©

a thermometer with degrees Celsius

Page 8 GO ON TO THE NEXT PAGE. ‘
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Famd

grass grasshopper frog

fish

heron

4., What most likely would happen if the frog population decreased in

the area?

® The grass would grow taller.

The heron would have more fish to eat.
© The fish population would increase.

© The grasshopper population would increase.

Page 9 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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5. The picture above shows a satellite view of Earth from directly above
the North Pole during the summer. What time of day would it be in
Alaska?

midday

®

night
© sunset
®

sunrise

Page 10 GO ON TO THE NEXT PAGE. ‘
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6. Which of the following would best tell you if something is a
living thing?
® It feels soft.
It is green.

It produces offspring.

It soaks up water.

Page 11 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.

AOO0O0O0O00O0O0OOOOOOOOOOOOOOO




o ﬂ e DAY 1 NJ ASK RELEASED SAMPLE * GRADE 4

7. A student classified the following materials. What label did the
student most likely place on boxes A and B?

Box A Box B

metal and nonmetal

® O

living and nonliving

land based and water based

©@ ©

heavy and light

Page 12 GO ON TO THE NEXT PAGE. ‘
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The picture below shows four different rock layers in a hillside.

What is the best evidence that one of these layers of rock was formed
under an ocean?

® the thickness of the layer

the type of fossils in the layer

© the number of caves in the layer

® the height above sea level of the layer

Page 13 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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9. The seismograph is most useful for studying earthquakes because
it can
® predict the weather.

@ ©

prevent an earthquake.
measure the strength of vibrations.

change the intensity of earthquakes.

Page 14 GO ON TO THE NEXT PAGE. ‘
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10. Janet wants to buy the wind chime that will make a sound with the
lowest pitch. Which wind chime should she buy?

| i | E

®

Page 15 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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11. Jim put a toy car on a ramp. The car slowly moved down the ramp.
What was it about the ramp’s surface that caused the car to move
slowly?

How could Jim change the ramp’s surface to get the car to move faster?

Write your answer on the lines below.

Page 16 GO ON TO THE NEXT PAGE. ‘
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If you have time, you may review your work in this section only.
DO NOT GO ON

UNTIL YOU ARE

Page 17 TOLD TO DO SO.

DO NOT WRITE IN THIS AREA.
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Directions:

In this section of the Science test, choose the correct answer for each
multiple-choice question and then answer the open-ended question.

12. Four items are placed the same distance from the magnet. Which one
of the objects will be the easiest for the magnet to pull?

a 1-gram piece of paper

® O

a 2-gram eraser

a 3-gram steel paper clip

©@ O

a 4-gram iron nail

13. Fossil fuels are not renewable. What will happen if people continue to
consume these fossil fuels?

® These resources will disappear.
We will need to make more fossil fuels.
© Conditions will remain the same.

©® Cars will be able to move faster.

Page 18 GO ON TO THE NEXT PAGE. ‘
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Animal Behavior

A goose flies south for the winter.

A salamander crawls under a log in the summer.

Salamander

A mouse runs into a hole.

Mouse

14. Which of these statements is supported by the information in the
chart above?

Different animals eat different types of food.

®
Some animals move in order to meet their needs.
© A salamander moves slower than a mouse.

®

Animals depend on each other for survival.

Page 19 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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15. Rachel and Jerome drew their hiking route on the contour map
shown above. In which area would they need to use climbing ropes?

® Location 1
Location 2
© Location 3
® Location 4
Page 20 TURN TO THE NEXT PAGE. ‘
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16. Chris conducted an experiment with shadow sticks. The pictures below
were drawn from his observations of the Sun’s movement across the sky.
Which picture shows the time of the day when the Sun was highest in

the sky?

Page 21 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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17. How does the leaf of a plant help the plant to survive?

Leaves take nutrients from the soil.

®

Leaves produce the food.

© Leaves keep the plant from falling over.
®

Leaves take in water from the soil.

Weather Conditions for Trenton, New Jersey

Wind
Temperature Direction
Day 1 78°F Southeast
Day 2 North
Day 3 82°F Southwest
Day 4 87°F South
18. Predict a reasonable temperature for Day 2.

® 70°F

78°F

© 83°F

© 85°F

Page 22 GO ON TO THE NEXT PAGE. ‘
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19. How might this Dalmatian be different from other Dalmatians?

the way it breathes

®@ O

the pattern of its spots

the way it eats

©@ ©

its natural habitat

Page 23 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.

AOO0O0O0O00O0O0OOOOOOOOOOOOOOO




o Q e DAY 1 NJ ASK RELEASED SAMPLE * GRADE 4

20. The pictures below show pairs of metal blocks and their
temperatures. Which of these correctly shows the direction that heat
energy will move?

Y
Y

® ©
20° [ 70° 8o° | 30°
- ® -
>0° | 100° 100° | 100°
Page 24 GO ON TO THE NEXT PAGE. ‘
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Evaporation

t

21. During which part of this cycle does it snow?

Evaporation

®@ O

Condensation
Precipitation

Runoff

©@ ©

Page 25 TURN TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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Bat Timber Wolf

Plants

Mosquito

Spider

22, Part A: Using the chart below, classify all the items shown above into
two different groups, according to a feature that one group has and
the other group does not. Write the feature on the line at the top of
each column. Write or draw the items in the boxes.

Classification

Do have

Do NOT have

Page 26

GO ON TO THE NEXT PAGE. ‘
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Part B: Build your own food chain or food web that includes at least
four items from the previous page. Be sure to label all parts of your
food chain or web.

Your food chain/web:

If you have time, you may review your work in this section only.
DO NOT GO ON

UNTIL YOU ARE

Page 27 TOLD TO DO SO.
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Directions:

In this section of the Science test, choose the correct answer for each
multiple-choice question and then answer the open-ended question.

23. How is the snail’s shell like the porcupine’s quills?

® &

@ ©

Snail Porcupine

They are both used for digestion.

They are both used for protection.
They are both used for food gathering.
They are both used for breathing.

Page 28 GO ON TO THE NEXT PAGE. ‘
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24, Teresa and Rafael set up their terrariums for a class project. Teresa
never had to water hers but Rafael had to water his almost every
other day. Why do you think this happened?

®

Teresa Rafael

Teresa poured more water in hers before closing it up.
Rafael used different soda bottles to set his up.

Rafael decided to leave the top off and water
evaporated quickly.

Teresa used plant food and Rafael did not.

Page 29 TURN TO THE NEXT PAGE. ‘
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25. Several boxes need to be moved. Which one needs the greatest
amount of push to start moving?

® the darkest box
the heaviest box
© the brightest box

©® the smoothest box

26. Which of the following allows water to move from Earth’s surface
back into the air?

gravity

weathering

® &

condensation

©@ ©

evaporation

Page 30 GO ON TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.

AI0O0O0O0O00O0O0OOOOOOOOOO0OOOOO
o ® o o




| o
° i
O
— <
VI o
=
g x o
(a) =z
wl
X
[
o)
=
=
oc
o |
=
°o
o
>
o
2
o -
[7,]
) (42]
s >
o ]
o o
=
[}
< Y
_._DL ]
< %
m o
. £
11} ("]
T =
s o
: £
i g °
= < O
i £
= 3 ® ©)
0 N
<
3 o
=2




L e e DAY 1 NJ ASK RELEASED SAMPLE * GRADE 4

28. Which of the following is the primary source of heat and light on
the Earth’s surface?

Volcanoes Sun

Fire Electricity

29. What is an advantage of living in a herd?

® overcrowding

more competition for food

competition for a mate

@ ©

protection for each other

Page 32 GO ON TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.

(00]0)0]0]0]0]0]0]0]0]0]6]0]6]010]0]0[0]00]0]e)
o ® o o




NJ ASK RELEASED SAMPLE  GRADE 4 DAY 1 e L

30. Which diagram shows the correct life cycle of a frog?

® =
Tadpole
=
Tadpole
© o
Egg
©) = o)

—_—
Tadpole Egg

Page 33 TURN TO THE NEXT PAGE. ‘
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31. Two cups of water were placed into each of the open containers.
Predict what the water levels will be tomorrow.

2 cups

2 cups

® The same amount of water will be left in both.
There will be more water left in container B than in A.
© There will be more water in container A than in B.

® They will both still have two cups of water.

Page 34 GO ON TO THE NEXT PAGE. ‘

DO NOT WRITE IN THIS AREA.
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32. Which of your body systems lets you know when water is hot?

nervous system

®

respiratory system
© circulatory system
©

skeletal system

Page 35 TURN TO THE NEXT PAGE. ‘
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Use the chart below to answer the questions below and on the next page.

Hurricane Information Chart

Date Latitude Longitude Wind Status
North West Speed
(1) © (mph)
8/24 21 72 30 Tropical depression
8/26 26 75 55 Tropical storm
8/27 30 73 70 Hurricane
9/02 35 71 50 Tropical storm

33. The chart above shows a weather condition meteorologists measure
often. Identify that condition and explain why it is important to

measure.
Page 36 GO ON TO THE NEXT PAGE. -
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¢ Identify two weather collecting instruments that meteorologists
use to collect weather data.

e Explain how each weather collecting instrument is used and the
type of data the instrument supplies.

If you have time, you may review your work in this section only.

CLOSE YOUR
Page 37 TEST BOOKLET.
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NJ ASK
Grade 4 Science

Scoring Keys
Item # Correct | Matrix Cell | Directory of | Strand CPI Processes
Answer Test
Specifications
1 A C10 5.9 A 5 Application, Habits of Mind/Inquiry
2 C Cl 5.5 B 1,3b | Application, Habits of Mind/Inquiry
3 A D7 5.7 A 1 Application/Mathematics
4 D Cl 5.5 A 3 Application, Habits of Mind/Inquiry
5 B C10 5.9 B 2 Application, Habits of Mind/Inquiry
6 C C3 5.5 C 1 Application, Habits of Mind/Inquiry
7 A A5 5.6 A 1 Knowledge
ab,c
8 B Cc9 5.8 A A,1 | Application, Habits of Mind/Inquiry
a,b,c
9 C B9 5.8 C C,la Knowledge/ Technology
10 D C8 5.7 B 4,c,d | Application, Habits of Mind/Inquiry
11 rubric C7 5.7 A 4,a,b | Application, Habits of Mind/Inquiry
12 C C7 5.7 A 5,b Application, Habits of Mind/Inquiry
13 A A4 5.10 A 5,6 Knowledge
14 B C4 5.10 A 1 Application, Habits of Mind/Inquiry
15 C C9 5.8 D 2 Application, Habits of Mind/Inquiry
16 D C10 5.9 A 2b Application, Habits of Mind/Inquiry
B 2
17 B Al 55 A 7b Knowledge
18 A D9 5.8 B 3,a,b Application/ Mathematics
19 B C2 5.5 B 1,2 | Application, Habits of Mind/Inquiry
20 C C8 5.7 B 6 Application, Habits of Mind/Inquiry
21 C A9 5.8 B 2,c,2 Knowledge
22 rubric C1 5.5 B 1,2,3 | Application, Habits of Mind/Inquiry
A 3
23 B Cl 5.5 A 7,84, | Application, Habits of Mind/Inquiry
5
24 C C5 5.6 A 2,b,1, | Application, Habits of Mind/Inquiry
23
25 B C7 5.7 A 3,4,a | Application, Habits of Mind/Inquiry
26 D C9 5.8 B 2,c,3 | Application, Habits of Mind/Inquiry
27 B C2 5.5 B 1,2,3 | Application, Habits of Mind/Inquiry
28 C Al0 5.9 A 1 Knowledge
29 D C4 5.10 A 1 Application, Habits of Mind/Inquiry
30 C C3 5.5 A 3 Application, Habits of Mind/Inquiry
31 B C5 5.6 A 2,b | Application, Habits of Mind/Inquiry
32 A Cl 5.5 A 8,a | Application, Habits of Mind/Inquiry
33 rubric C9 5.8 B 3 Application, Habits of Mind/Inquiry

41
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NJ ASK Science
Jim’s Toy Car
Rubric

3 — Point Response

The student successfully completes the task by
e identifying the surface characteristic responsible for the slow movement of the
toy car.
e explaining how Jim could change the ramp’s surface to increase the speed of the
toy car.

2 — Point Response

The student adequately completes the task by answering the two parts of the prompt but
the student’s answer contains some incorrect or inaccurate information.
For example: Jim could increase the speed of the car by changing the angle of the ramp.

1 — Point Response

The student partially completes the task by
e identifying the surface characteristic responsible for the slow movement of the

toy car.
OR
e explaining how Jim could change the ramp’s surface to increase the speed of the
toy car.

0 — Point Response

The student attempts the task, but the response is incorrect, incomplete, or inaccurate.

43



NJ ASK Science
Classification Rubric

3 — Point Response

The response correctly answers all three parts of the prompt by appropriately filling in the
two tables, labeling the tables, and building a food chain or food web that includes at
least four items from the previous page.

For Example: Classification Table 1
Do have wings Do NOT have wings
Bat Sun
Moth Wolf
Bird Moose
Mosquito Plants
Spider
For Example: Building a Food Chain

Timber
T > Plans | T > Moose | >| o

2 — Point Response

The response correctly completes
* Table 1, classifying all the items into two different groups, but minor errors
may occur in the response.
* afood chain or food web including a minimum of four items from Table 1.

1 —Point Response

The response correctly answers only one part ofthe prompt.
* C(Classification Table
OR
* Building a Food Chain
OR
* Providing labels for Classification Table #1

0 — Point Response

The response is incorrect or incomplete and contains major errors.

44



NJ ASK Science
Hurricane Information Chart
Rubric

3 — Point Response

The student successfully completes the task by

Identifying the condition meteorologists measure (using the Hurricane
Information Chart) and then explaining why this information is important to
measure.

identifying two weather-collecting instruments meteorologists use.

explaining how each weather-collecting instrument is used and the type of data
the instrument supplies.

2 — Point Response

The student adequately completes the task by

identifying the condition meteorologists measure from the “Hurricane
Information Chart.”

AND
identifying two weather-collecting instruments meteorologists use to collect
weather data.

OR
identifying two weather-collecting instruments meteorologists use to collect
weather data.

AND
explaining how each weather-collecting instrument is used and the type of data
the instrument supplies.

1 — Point Response

The student partially completes the task by

identifying the condition meteorologists measure from the “Hurricane
Information Chart.”

OR
identifying two weather-collecting instruments meteorologists use to collect
weather data.

OR

identifying the type of weather data meteorologists collect.

0 — Point Response

The student attempts the task, but the response is incorrect, incomplete, or inaccurate.

45
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APPENDIX C:

DIRECTORY OF TEST SPECIFICATIONS, BLOOM’S TAXONOMY, AND
TEST MATRIX
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Habits of Mind
Standards: 5.1 (4) A, B, C

I. Macro statement:
Science is not merely a collection of facts and theories but a process, a way of
thinking about and investigating the world in which we live. Thus, the scientific
enterprise demands using good “habits of mind” as a way of thinking.

IL. Knowledge statement:
In order to develop and demonstrate an understanding of science, students will
apply the skills of inquiry within the content area. Students will employ standards
5.5,5.6,5.7,5.8,5.9, and 5.10 to demonstrate an understanding of the scientific
process.

III.  Skill statement:
A. Skills that are used by students as they discover and explain the world in which
they live may include: comprehension, application, analysis, synthesis and evaluation.
(See Bloom's Taxonomy on page 60 for each of the above cognitive levels.)

B. Habits of Mind

1. Express a curiosity, skepticism, open-mindedness toward science.

2. Express curiosity as a testable question. A testable question is one
that establishes conditions that are varied and can be tested.

3. Arrange and distribute objects, events, or information in groups
according to some method or system.

4. Collect information about objects and events related to a specific
situation and record them in some way such as in a journal, on a table,
list, graph, etc.

5. Recognize that the results of scientific investigations are seldom exactly
the same and that replication is often necessary.

6. Science places a high priority on communication and the exchange of
information. Information can be exchanged through writing, speaking,
listening, performing, illustrating, and viewing.

C. Inquiry and Problem Solving
1. Raise questions and be able to incorporate “habits of mind” as a
component of problem solving, decision making, and inquiry.
2. Use specific tools and strategies that are appropriate for information
gathering, problem solving, and decision making.
3. Analyze findings by determining patterns or relationships in data.

D. Safety:
1. Handle and treat materials and equipment safely and effectively.
2. Perform acts that replicate demonstrated symbols, patterns,
and procedures.
3. Be aware of the fundamental principles covering eye safety and hygiene.

49



Science, Society and Technology

II.

II1.

Standards: 5.2 (4) A, B; 54 (4) A,B,C;54(2)B,C

Macro statement:

Understand how people of various cultures have contributed to the advancement
of science and technology, and how major discoveries and events have advanced
science and technology.

Knowledge statement:

E.

In order to demonstrate an understanding of the relationship between science and
society, the student must recognize cultural contributions and historical
perspectives within the cultural area. Students will use standards 5.5, 5.6, 5.7,
5.8,5.9, and 5.10 to demonstrate an understanding of the relationship between
science and society.

SKkill statement:
A.

Skills that are used by students as they discover and explain the relationship
between science and society may include: comprehension, application, analysis,
synthesis and evaluation. (See Bloom's Taxonomy on page 60 for each of

the above cognitive levels.)

. Recognize that scientific contributions throughout history have come from men

and women of various cultures.

Recognize the need to communicate about scientific contributions in a clear and
concise manner.

. Technology can be described as using tools and techniques to solve problems.

1. People have always made tools to extend their senses and to do things
that they could not otherwise do.

2. Tools are used for everyday purposes.

3. Measuring tools such as equal arm balances, thermometers, rulers,
timing devices, graduated cylinders, and measuring cups are used to
gather information in order to design things that work properly.

4. A bicycle is a system of parts that work together. The foot moves the
pedal; the pedal moves the chain; the chain moves the wheel; and the
wheel moves the bicycle.

Through the design process, students can engage in problem solving related to a
wide range of real world contexts.
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F.

Underlying concepts to be employed in the design process include:
1. An understanding of systems, their interactions and possible system
failure.
2. Using the design process in the identification of a problem and the
search for ideas.
The communication of ideas in a clear and concise manner.
4. Every good design may fail. Steps taken ahead of time can reduce the
likelihood of failure.

(98]

Mathematical Applications

Standards: 5.3 (4) A,B,C,D

I.

II.

II1.

Macro statement:

Integrate mathematics as a tool for problem solving in science as a means of
expressing scientific theories.

Knowledge statement:

In order to demonstrate the relationship between science and mathematics, students
must integrate mathematics within the context of the content area. Students will use
standards 5.5, 5.6, 5.7, 5.8, 5.9, and 5.10 to demonstrate their understanding of
mathematical applications.

SKkill statement:

A.

Use a variety of measuring instruments (i.e., metric rulers, thermometers,
graduated cylinders, balance, clock).

. Emphasize using the appropriate units of measurement.

Recognize and comprehend large and small physical quantities.

. Judge whether estimates, measurements, and computations are reasonable.

Make quantitative observations by comparing to a conventional or non-
conventional standard. For example, grams or pennies may be used for weight,
centimeters or paper clips may be used for length, milliliters or paper cups may be
used for volume.

Analyze data by determining patterns or relationships in the data; data may be
represented in the form of tables, graphs, diagrams, and concept maps.

. Read tables and graphs to represent and interpret data.
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Life Science
Standards: 5.5 (2) A,B,C;55@) A, B, C

I Macro statement:
The study of life on Earth must include an understanding of diversity, complexity,
and interdependence. Organisms evolve over time, reproduce, and adapt to their
environment.

II. Knowledge statement:
A. Matter, Energy and Organization of Living Things
1. In order to survive, most living things require air, food, water, and ways
to dispose of wastes.
2. The Sun is the primary source of energy for all living things.
3. Animals are living things that eat plants for food. These animals may in
turn become food for other animals. This sequence is called a food web.
4. Plants are living things that provide the basic food supply for animals
because only plants can manufacture food by utilizing the Sun’s energy.
5. The direction of arrows in a food chain illustration shows the flow of
energy through the chain. An example of a food chain is:
Sun------ Grass------ Rabbit-----Fox
6. The requirements for life are not the same for all living things.
a. Most plants need water, light, air, and nutrients to live.
b. Most animals need air, food, and water to live.
7. Plants and animals are composed of different parts, performing different
functions, but working together for the well-being of the organism.
a. Examples of animal parts include but are not limited to:
1. wings, feet, legs, and fins.
2. beaks, mouths, teeth, jaws, and tongues.
3. eyes, noses, ears, and skin.
4. claws, shells, and colors of body coverings.
5. feathers, fur, skin, and scales.
b. Examples of plant parts include but are not limited to:

1. roots.
2. stems.
3. leaves.
4. seeds.

8. The major systems of the human body include the nervous, skeletal,
respiratory, digestive, muscular, reproductive, and circulatory systems.
a. Nervous
1. Parts: brain and sense organs
2. Functions: helps the body to react to changes in the
environment
b. Skeletal
1. Parts: bone
2. Function: provides support and protection
c. Respiratory
1. Parts: nose, windpipe, and lungs
2. Function: transports air into and out of the body.
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d. Digestive

1.

Parts: mouth, tongue, teeth, esophagus, stomach, intestine

2. Function: breaks down food to be used by the body
e. Circulatory

1.

Parts: heart, blood, blood vessels

2. Function: transports materials throughout the body

B. Diversity and Biological Evolution
Based on observation, recognize that a vast diversity exists among plants

1.

2.

3.

and animals.

Recognize the similarities and differences within and between groups of

living things.

Organisms can be grouped by using classification schemes.
a. Organisms can be assigned to a group according to observable
characteristics.

1.

Plants and animals

2. Animals with appendages, animals without appendages
3. Plants with roots, plants without roots
b. Individual living things vary within species.

1.

Animals: although dogs of a given breed are similar,

they vary somewhat in size, color, and shape from one
individual to another.

Plants: although leaves on the same kind of maple tree are
similar, they vary somewhat in size, shape, and color from
one leaf to another.

C. Reproduction and Heredity
Living things reproduce and produce offspring that resemble their

1.

2.

parents.

Each kind of plant or animal continues beyond the life of the individual
because each kind is able to produce offspring.

a. Animals: an animal goes through a particular set of stages from
young to adult. The adult gives rise to the young of the next
generation.

b. The complete sequence of changes is called a life cycle. Examples
include the following:

1.

Many insects go from egg to larva to pupa to adult.

2. Frogs go from egg to tadpole to adult.
3. Large animals change gradually in size from young to adult.
c. Plants: stages in the development of some plants include the seed,
seedling, and mature plant.

1.

Each generation of flowering plants goes through changes
from seed to mature plant. The mature plant gives rise to
the seeds of the next generation. The completed sequence
of changes in form is called a life cycle.

A flower is a structure in a mature flowering plant that
enables the offspring to be produced in the form of seeds.
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I11. Skill statement:
In order to demonstrate an understanding of the characteristics of life, students must
use the scientific skills delineated in standards 5.1, 5.2, 5.3, and 5.4.

Physical Science; Chemistry
Standards: 5.6 (2) A, B; 5.6 (4) A, B

I. Macro statement:
The study of chemistry includes an understanding of the structure and behavior of matter.

II. Knowledge Statement:
A. Structure and Properties of Matter
1. Matter has many observable (physical) properties including, size, weight, shape,
state, and color.
a. Properties of an object are determined by materials and conditions.
b. Properties of an object can depend upon the materials from which the
object is made.
c. Different kinds of materials have different properties. For example:
Weight
Color
Texture
Hardness
Luster
Reflective (mirrors) to light, sound, and heat.
Transparent to light.
. Produce a sound when struck, plucked, or vibrated.
2. Matter can be changed by heating or cooling.
a. Matter that is familiar to us can exist as a solid, liquid, or gas.
b. Objects interact with heat.
1. Heating can make objects warmer. Removing heat can make
objects cooler.
2. Adding heat to a material can form liquids or gases from solids
and form gases from liquids. Examples include: solids to liquids
(melting ice) and liquids to gases (boiling water).
3. Removing heat from a material can form liquids or solids from gases
and form solids from liquids. Examples can include: gases to solids
(formation of frost or snow), gases to liquids (condensation of water
droplets on a liquids to solids (freezing water to form ice).
4. When water goes from liquid matter to solid matter, mass is conserved.

%N oUW

B. Chemical Reactions
1. Chemical reactions take place when one or more substances change to form
one or more new substances.
2. The new substances formed as a result of a chemical reaction have properties
that are different when compared to the original substances.
3. Examples of chemical reactions include:
a. an iron nail rusting.
b. a piece of paper burning.
c. frying or boiling an egg.
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II1. Skill statement:

In order to demonstrate an understanding of the principles of chemistry, students must
use the scientific skills delineated in standards 5.1, 5.2, 5.3, and 5.4.

Physical Science: Physics
Standards: 5.7 (2) A, B; 5.7 (4) A, B

I. Macro statement:
The study of physics must include an understanding of force, energy, and motion.

II. Knowledge statement:
A. Motion and Forces
1. The motion of an object can vary in speed and direction.
2. An object can be described by the place in space that it occupies. For example:
a. Orientation: upside down, right side up, backward, forward.

b. Position in relation to another object: in front of, behind, above, below,
inside, outside.

c. Speed: fast or slow.
3. The position and motion of an object can be changed by pushing or pulling.
4. The change in position and motion of an object is related to the strength of the
applied force.
a. The push or pull (force) needed to cause a change in motion of an object
depends upon the weight of the object. The heavier the object, the greater
the push or pull needed to produce the same change in motion.

b. The rougher the surface, the greater the push or pull needed to move the
object on the surface.

5. Some forces are invisible and act at a distance.
a. Earth’s gravity pulls an object toward it without touching it.
b. A magnetic force can push or pull certain objects without touching them.

c. An electrical force (such as static electricity) can push or pull certain
objects without touching them.

B. Energy Transformations

1. Energy is the ability to cause motion.

2. Energy is something that can be stored.

3. Energy can be changed from one form to another.

4. Sound is produced when an object vibrates.
a. Sounds can be loud or soft.
b. The pitch of a sound depends upon the rate of vibration.
c. The faster the vibration of the object, the higher the pitch.
d. The slower the vibration, the lower the pitch.

5. Heat and light energy come from a variety of sources.
a. The Sun is the primary source of heat and light on Earth.
b. Things that give off light also give off heat.
c. Sources of heat: burning, rubbing, or mixing one substance with another.

Examples include: sunlight, fire, a lightbulb.

6. Heat can be transferred from one place to another, always moving from a
warmer object to a colder object.
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7. Sources of light energy include: Sun, lightbulb, stars, flames, fireflies.
8. Light behaves differently when it strikes different objects.

a. When light strikes a transparent material such as glass, almost all the
light passes through. We see clearly through transparent materials.

b. When light strikes a translucent material such as waxed paper, only some
of the light passes through it. We cannot see clearly through translucent
materials.

c. When light strikes opaque materials such as wood, none of the light passes
through it. Some light is reflected and some light is absorbed. We cannot
see through opaque materials.

9. Electricity can be used to produce heat, light, and magnetic effects.

10. Electrical current flows from the source of electricity along one path to the
appliance (i.e., lightbulb, bell), passes through the appliance, then returns through
a second path to the source.

11. Electricity flowing through a wire may cause the wire to become warm and
glow. For example: the filament of an incandescent lightbulb, the heating
filament in a toaster, the coil in an electric heater.

III. Skill statement:
In order to gain an understanding of the principles of physics, students must use the
scientific skills delineated in standards 5.1, 5.2, 5.3, and 5.4.

Earth Science
Standards: 5.8 (2) A,B,C,D;5.8A,B,C,D

I. Macro statement:
The study of Earth Science includes a description of the materials that form Earth and the
the processes that affect it.

II. Knowledge statement:
A. Earth’s Properties and Materials
1. Different materials, such as rocks, minerals, and soil make up Earth.

a. Observe and identify earth materials such as rocks and soils.

b. Compare and contrast earth materials such as soils and sand, through simple
observation and investigation.

c. Recognize that fossils are the remains or evidence of once living plants and
animals. Fossils provide clues about past environmental conditions.

B. Atmosphere and Water

1. Air:
a. is a mixture of gases.
b. can be measured.
¢. moves around us as wind.

2. Water:
a. Sources: oceans, lakes, rivers, streams, glaciers, and precipitation.
b. Uses: drinking, recreation, bathing, transportation, solvent.
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III.

c. Forms: solid, liquid, gas

1. Water can be a solid, liquid, or gas and can change back and forth from
one form to another.

2. When liquid water disappears, it turns into a gas (vapor) in the air and can
reappear as a liquid when cooled, or as a solid if cooled below the
freezing point.

3. Water evaporates from the surface of Earth, rises and cools, condenses
into rain or snow, and falls again to the surface. The water falling on the
land collects in rivers and lakes, soil, and porous layers of rock, and
much of it flows back into the ocean. This is known as the water cycle.

d. Using maps, charts, graphs, and other visual materials, sources and uses
of water and its forms can be identified.

3. Weather can be described in measurable quantities.

a. To fully understand weather, it is important to observe, collect, and record
data daily.

b. Temperature, wind direction and speed, precipitation and types of cloud
cover are examples of measurable quantities of weather data.

c. Clouds are masses of water droplets or ice crystals that hang over Earth.

d. Rain, snow, and other precipitation come from clouds but not all clouds
produce precipitation.

C. Processes that Shape Earth
1. Earth’s materials are formed in different ways.
a. For example, by erosion, weathering, and sometimes by rapid processes such
as landslides, volcanic eruptions, and earthquakes
b. Fossils are sometimes revealed by erosion.

D. How We Study Earth
1. Observe, collect, and record sample materials that describe features of the local
Environment (e.g., rocks, and soil).
2. Maps are used to present information about Earth (e.g., land features and
weather conditions).

Skill statement:
In order to understand the principles of Earth Science, students must use the scientific skills
delineated in standards 5.1, 5.2, 5.3, and 5.4.

Astronomy and Space Science

Standards: 5.9 (2) A,B,C,D;59 (4) A,B,C,D

I.

II.

Macro statement:
All students will gain a better understanding of the origin, evolution, and structure of the
universe.

Knowledge statement:

A. Earth, Moon, Sun System
1. The Sun is the primary source of energy for all living things.
2. Objects in the sky have patterns of movement.
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a. Earth orbits (revolves) around the Sun and spins (rotates) on its axis.
b. The Sun appears to move across the sky in the same way every day but changes
its path over the seasons. (Note: students should never look directly at the Sun.)

Demonstrate day and night by modeling Earth as it spins on its axis.

The Moon moves across the sky.

. The observable shape (phases) of the Moon changes from day to day in a cycle that
lasts about a month. There are four major phases of the Moon and each phase takes
a week.

oo W

B. Solar System
1. From Earth the Sun can only be seen during the day; the Moon can be seen
sometimes at night and sometimes during the day.
2. Time is related to the motions within the Earth-Moon-Sun system.
a. [Earth orbits (revolves) around the Sun in approximately 365 days.
b. Earth spins (rotates) on its axis every 24 hours.
c. The Moon orbits around Earth in about 29 days.
d. Earth is the third planet in our solar system.
C. Stars
1. Observe that there are numerous stars in the sky.
2. The stars are unevenly distributed and differ in size, color, and brightness.

D. Galaxies and Universe
1. Celestial objects can be seen in greater detail when observed using a light telescope
or binoculars.
2. Journals may be used to recognize and record short- and long-term changes in the
night sky.

III. Skill statement:
In order to understand the principles of astronomy, students must use the scientific skills
delineated in standards 5.1, 5.2, 5.3, and 5.4.

Environmental Science
Standards: 5.10 (2) A, B;5.10(4) A, B

I Macro statement:
The environment is a system of independent components affected by human activity and
natural phenomena.

II. Knowledge statement:

A. Natural Systems and Interactions

1. Identify the basic needs of plants and animals and recognize how they

meet these needs within their surroundings.
Animals need air, food, and water to live.
Plants need water, light, air, and certain nutrients.
Plants and animals need ways to dispose of wastes.
Natural resources are not always renewable (e.g., fossil fuels and metals).
Some natural resources are renewable (e.g., air, water, trees).

SRR
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B. Human Interactions and Input
1. Humans are able to control some conditions around them to meet their
needs. For example:
a. Humans increase the amount of food produced by providing
favorable conditions for its growth, that is, by farming.
b. Humans can compensate for difficulties or disabilities by
controlling their environment.
2. Human needs impact the environment in ways that can be either
beneficial or detrimental.
a. Humans depend on other organisms. For example:
1. Humans make clothing from parts of other animals.
2. Humans make pets of some animals for enjoyment, protection, and
assistance in compensating for disabilities.
3. Humans use some animals to perform work and to provide
recreation.
3. Recognize through reading, observing, and/or analyzing data, the
interdependence of living things and their environment.
4. Infer through reading, observing, and/or analyzing data, how meeting
human needs affects the environment.
5. Create flow charts/concept maps to show how humans impact the
environment.

ITI. Skill statement:
In order to demonstrate an understanding of the principles of environmental studies,
students must use the scientific skills delineated in standards 5.1, 5.2, 5.3, and 5.4.
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The taxonomy provided below can be employed as a useful structure in which to categorize
possible test questions.

Competence Skills Demonstrated

Comprehension understanding information
grasp meaning
interpret facts
order, group, infer cause
predict consequences
Cues: summarize, describe, interpret, contrast, predict

Application use information
use methods, concepts, theories in new situations
solve problems using required skills
Cues: apply, demonstrate, calculate, illustrate, show, solve,
examine, classify

Analysis seeing patterns
organization of parts
identification of components
Clue: analyze, separate, order, explain, connect,
arrange, compare, select

Synthesis use old ideas to create new ones
generalize from given facts
predict, draw conclusions
Cues: combine, integrate, modify, rearrange, substitute, plan,
create, design, what if?

Evaluation compare and discriminate between ideas
assess the values of theories
make choices based on reasoned arguments
verify value of evidence
Cues: assess, decide, grade, test, measure, judge,

* Adapted from: Bloom, B.S. (ED) (1956) Taxonomy of Educational Objectives: The
classification of educational goals: Handbook I, cognitive domain. New Y ork; Toronto:
Longmans, Green.
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Test Matrix
Knowledge Application
Comprehension Science, Habits of Mind and Mathematics
Society and Inquiry 5.3)
Technology S.1)
(5.2,5.4)
Life Cluster
5.5 (40%)
Energy, Al Bl Cl D1
Organization of
Living Things
Diversity, A2 B2 C2 D2
Biological
Evolution
Reproduction and A3 B3 C3 D3
Heredity
Environment A4 B4 C4 D4
Physical Science
5.6,5.7
(30%)
Matter A5 B5 C5 D5
(Chemistry)
Chemical A6 B6 C6 D6
Reactions
(Chemistry)
Motion and Forces A7 B7 C7 D7
(Physics)
Energy A8 B8 C8 D8
Transformations
(Physics)
Earth Science and
Astronomy
5.8,5.9
30%)
Structure, A9 B9 C9 D9
Dynamics of
Geophysical
Systems
Origin, A10 B10 C10 D10
Evolution/Structure
of the Universe
10% 10% 70% 10%
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