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Foreword

Parallel Alternative Strategies for Students (PASS) books are content-centered
packages of alternative methods and activities designed to assist
secondary teachers to meet the needs of students of various achievement
levels in the regular education content courses. Each PASS offers teachers
supplementary activities and strategies to assist students with disabilities
and diverse learning needs.

The alternative methods and activities found in the PASS materials have
been adapted to meet the needs of students with diverse learning needs or
other exceptionalities and are included in content classes. The PASS
materials provide regular education teachers and exceptional education
teachers with a modified approach for presenting the course content.

The content in PASS differs from standard textbooks and workbooks in
several ways: simplified text; smaller units of study; reduced vocabulary
level; increased frequency of drill and practice; concise directions; less
cluttered format; and presentation of skills in small, sequential steps.

As material to augment the curriculum for students with disabilities and
diverse learning needs, PASS may be used in a variety of ways. For
example, some infusion strategies for incorporating this text into the
existing program are as follows:

• additional resource to the basic text
• pre-teaching tool (advance organizer)
• post-teaching tool (review)
• alternative homework assignment
• alternative to a book report
• extra credit
• make-up work
• outside assignment
• individual contract
• self-help modules
• independent activity for drill and practice
• general resource material for small or large groups
• assessment of student learning

The initial work on PASS materials was done in Florida through Project
IMPRESS, an Education of the Handicapped Act (EHA), Part B, project
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funded to Leon County Schools from 1981–1984. Four sets of modified
content materials called Parallel Alternate Curriculum (PAC) were
disseminated as parts two through five of A Resource Manual for the
Development and Evaluation of Special Programs for Exceptional Students,
Volume V-F:  An Interactive Model Program for Exceptional Secondary Students.
Project IMPRESS patterned the PACs after the curriculum materials
developed at the Child Service Demonstration Center at Arizona State
University in cooperation with Mesa, Arizona, Public Schools.

A series of 19 PASS volumes was developed by teams of regular and
special educators from Florida school districts who volunteered to
participate in the EHA, Part B, Special Project, Improvement of Secondary
Curriculum for Exceptional Students. This project was funded by the
Florida Department of Education, Bureau of Education for Exceptional
Students, to Leon County Schools during the 1984 through 1988 school
years. Regular education subject area teachers and exceptional education
teachers worked cooperatively to write, pilot, review, and validate the
curriculum packages developed for the selected courses.

Continuation efforts have been maintained through the Curriculum
Improvement Project. Beginning in 1989 the Curriculum Improvement
Project contracted with Evaluation Systems Design, Inc., to design a
revision process for the 19 PASS volumes. First, a statewide survey was
disseminated to teachers and administrators in the 67 school districts to
assess the use of and satisfaction with the PASS volumes. Teams of experts
in instructional design and teachers in the content area and in exceptional
education then carefully reviewed and revised each PASS volume
according to the instructional design principles recommended in the
recent research literature.

Neither the content nor the activities are intended to be a comprehensive
presentation of any course. These PASS materials, designed to supplement
textbooks and other instructional materials, are not intended to be used
alone. Instead, they should serve as a stimulus for the teacher to design
alternative strategies for teaching the Sunshine State Standards to the
mastery level to the diverse population in a high school class.

The PASS volumes provide some of the print modifications necessary for
students with diverse learning needs to have successful classroom
experiences. To increase student learning, these materials must be
supplemented with additional resources that offer visual and auditory
stimuli, including computer software, videotapes, audiotapes, and laser
videodiscs.
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User's Guide

The Physical Science PASS and accompanying Teacher’s Guide are designed
as supplementary resources for teachers who are teaching science to
secondary students of various achievement levels and diverse learning
needs. The content of the Physical Science PASS book is based on the Florida
Curriculum Frameworks and correlate to the Sunshine State Standards.

The Sunshine State Standards are made up of strands, standards, and
benchmarks. A strand is the most general type of information and is a label
for a category of knowledge. The strands for Physical Science are as
follows: 1) The Nature of Matter; 2) Energy; 3) Force and Motion;
4) Processes of Life; 5) How Living Things Interact With Their
Environment; and 6) The Nature of Science. A standard is a description of
general expectations regarding knowledge and skill development. A
benchmark is the most specific level of information and is a statement of
expectations about student knowledge and skills. Correlation information
to the Sunshine State Standards for Physical Science, course number
2003310, is given in a correlation matrix in Appendix D.

The Physical Science PASS is divided into 21 units of study which
correspond to the science strands. The content focuses on concepts,
instructional text, and lab activities that help students meet benchmark
requirements as identified in the course description. It is suggested that
expectations for student performance be shared with the students before
instruction begins.

Each unit in the Teacher’s Guide includes the following components:

• Overview: Each unit contains a general description of the
unit, purpose, and student goals.

• Suggestions for Enrichment: Each unit contains
activities which may be used to encourage, to interest,
and to motivate students by relating concepts to
real-world experiences and prior knowledge.

• Unit Assessments: Each unit contains an assessment
which provides the means for teachers to measure
student performance.

• Keys: Each unit contains an answer key for each practice
and lab activity in the student book and for the unit
assessments in the Teacher’s Guide.
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The appendices contain the following components:

• Appendix A contains instructional strategies which may
be used to aid in meeting the needs of students with
diverse learning needs.

• Appendix B lists teaching suggestions to help in
achieving mastery of the Sunshine State Standards and
Benchmarks.

• Appendix C contains suggested accommodations and/or
modifications of specific strategies for inclusion of
students with disabilities and diverse learning needs. The
strategies may be tailored to meet the individual needs of
students.

• Appendix D contains a unit correlation chart of the
relevant benchmarks from the Sunshine State Standards
associated with course requirements for Physical Science.
These course requirements describe the knowledge and
skills the students will have once the course has been
successfully completed. The chart may be used in a plan
book to record the dates as the benchmarks are
addressed.

• Appendix E is a list of reference materials and software
used to produce Physical Science.

Physical Science is designed to correlate classroom practices with the
Florida Curriculum Frameworks. No one text can adequately meet all the
needs of all students—this PASS is no exception. It is recommended that
teachers use PASS with other instructional materials and strategies to aid
comprehension and provide reinforcement.
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Unit 1: The Scientific Method

Overview

In this unit students will learn the steps of the scientific method and how
they are used to solve problems. Students will be introduced to the
unifying concepts and processes of science. Equipment used in the labs in
this text will be identified and described.

Purpose

Describe the scientific method and how it is used in solving problems.

Student Goals

1. Explain the steps of the scientific method.

2. Select one or more appropriate science process skills for problem
solving.

3. Identify common apparatus used in the laboratory.

4. State safe laboratory practices.

5. Recognize the scientific method being used in everyday problems.

6. Recognize that scientific thought undergoes shifts.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Discuss ways that everyday problems are solved. Use some personal or
familiar examples. Compare and contrast the way these problems are
solved with the scientific method. Point out the similarities. For instance,
fixing a car or planting a garden may involve the same processes.

Pose the question “Why study science?” Point out in the discussion that
science is a way of obtaining knowledge and understanding—not just
gathering data. Discuss why science cannot be content to refuse to
consider or accept change.
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Ask the school’s guidance counselor or occupational specialist for
materials related to careers in science. Present this information to
stimulate thinking about the future. Bring in professionals from
technological fields such as computers, medicine, chemistry, or
engineering.

Display pieces of equipment used in the lab. Name the pieces and have
students identify them. Team competition could be used to increase
interest.

Demonstrate the use of lab equipment. Demonstrations and experiments
should pique students' interest. Verify each student's use of appropriate
techniques.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Identify a problem in your community. Have the class investigate how the
problem is being addressed. Analyze the approach and compare with the
scientific method. Have the class follow the progress during a defined
period of time.

Use the scientific method to answer questions in the classroom or
laboratory setting. Pose questions, develop hypotheses, design and
conduct experiments, collect and interpret data, draw conclusions, or
solve the problem identified.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.

Possible Investigation

• Which type of paper airplane is superior and why?

• How could you find out how high the clouds are?

• What type of nuts provide the most energy?



I, , have read
and do understand the safety rules of the science
laboratory and agree to follow them at all times. I will
follow all instructions given by the teacher and behave
responsibly in the science laboratory.

Lab Safety Contract

Date

Student's Signature

Teacher's Signature

Parent's Signature
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1. Read and follow all directions while working in the laboratory.
2. Wear protective gear, such as aprons, at all times. Wear goggles

when working with dangerous or hot chemicals, or any time 
your teacher instructs you to do so.

3. NEVER taste or directly inhale chemicals. Test the smell of a 
substance by wafting or fanning some of the odor to your nose

with your hand. Your teacher can show you how.
4. DO NOT bring food or drink into the lab.
5. Wash hands thoroughly after each lab.
6. DO NOT rub eyes or put hands in mouth.
7. Dress in a way that helps you work safely and efficiently in the

lab. Tie your hair back. Wear cotton—it doesn’t catch fire as easily
as nylon or polyester. Always keep your shoes on while in the 
lab. Roll up long or loose sleeves.

8. DO NOT look directly down into the mouth of a test tube. DO 
NOT point the mouth of a test tube at another student. 
Liquid can splash into eyes.

9. DO NOT perform any experiments unless the instructor is in 
the room.

10. Report ALL minor and major accidents to your instructor. Remain
calm and do not alarm others by shouting or running.

11. Know the location of the safety shower, eye wash, and fire blanket.
Know how to use these important pieces of safety equipment.

12. Turn off gas burners and gas outlets when no one is using them.
NEVER leave a lit burner unattended.

13. Use tongs or gloves to handle hot objects.
14. DO NOT look directly at the sun, with or without equipment, as

it may damage your eyes.
15. Keep lab tables clean and neat to prevent accidents. Wipe all 

areas at the end of the lab.
16. MAKE SAFETY A HABIT!

Safety Guidelines
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Unit Assessment

Use the list below to complete the following statements.

apparatus graduated cylinder temperature
Bunsen burner mortar and pestle tongs
funnel pipet

1. A  is used to grind chemicals.

2. Equipment and tools used in science laboratories are called

 .

3. A  is used when pouring liquids into a

container.

4. A  is used to transfer small amounts of

liquid.

5. A  measures a liquid volume.

6.  have two arms and are used to grasp and

hold objects.

7. A thermometer measures  .

8. A  makes a hot, blue flame.
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 9. Experiments always prove the hypothesis to be correct.

_________ 10. A good hypothesis can be tested.

_________ 11. A hypothesis explains the relationship among observed
facts.

_________ 12. A hypothesis only deals with known or existing facts.

_________ 13. Careful observation is an important step in scientific
study.

_________ 14. Data is opinion.

_________ 15. Logical reasoning has no part in a scientific experiment.

_________ 16. If you get positive results from your experiment the first
time, it is okay to stop and report your results.

_________ 17. It is best to keep the results of your experiment a secret
so that no one may steal your ideas.

_________ 18. Observation is done solely with the eyes.

_________ 19. A theory can be disproved if new discoveries are made.

_________ 20. The experiment is the last step of the scientific method.
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Use complete sentences to list at least five laboratory safety rules.

21. ___________________________________________________________

___________________________________________________________

22. ___________________________________________________________

___________________________________________________________

23. ___________________________________________________________

___________________________________________________________

24. ___________________________________________________________

___________________________________________________________

25. ___________________________________________________________

___________________________________________________________
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Use the list below to complete the following statements.

analogs law small
control repeated unethical
every scale

26. Occasionally, large shifts in scientific thought occur. More frequently,

the shifts are  .

27. If you wanted to study how varying amounts of water affect plants,

you could experiment. The plant that always got the same amount of

water would be your  .

28. One reason to observe rather than experiment is because it would be

impractical or  to experiment in some

instances.

29. Building a small replica of a car to study crashes is an example of

using a  model.

30. Computer simulations are often used because an experiment can be

 many times.

31. When scientists experiment with systems that have similarities, we

say they are using  .

32. One reason theories are never proven true is that we cannot test

 condition.

33. When a set of theories is supported over a long time and through

many tests, it may become a  .
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Practice (pp. 17-20)

1. b
2. a
3. a
4. b
5. c
6. d
7. c
8. a
9. b

10. d
11. c
12. a
13. c
14. d
15. d
16. a
17. c
18. d
19. b
20. c

Practice (p. 21)

1. A
2. G
3. C
4. B
5. E
6. D
7. F
8. H
9. J

10. I

Unit Assessment (pp. 5-8TG)

1. mortar and pestle
2. apparatus
3. funnel
4. pipet
5. graduated cylinder
6. tongs
7. temperature
8. Bunsen burner
9. False

Practice (pp. 12-13 )

1. Scientists
2. investigate
3. ideas
4. predict
5. conclusions
6. Galileo
7. small
8. controlled
9. behavior

10. Computer simulation; models;
analogs

Practice (p. 14 )

1. B
2. C
3. A
4. E
5. D

Practice (p. 15)

1. False
2. False
3. True
4. False
5. False
6. True
7. True
8. False
9. False

10. True

Practice (p. 16)

1. scientific method
2. data
3. hypothesis
4. conclusion
5. laboratory
6. safety
7. goggles
8. taste
9. Cotton

10. accidents
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10. True
11. True
12. False
13. True
14. False
15. False
16. False
17. False
18. False
19. True
20. False
21. Answers will vary.
22. Answers will vary.
23. Answers will vary.
24. Answers will vary.
25. Answers will vary.
26. small
27. control
28. unethical
29. scale
30. repeated
31. analogs
32. every
33. law
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Unit 2: Scientific Measurement

Overview

All scientific work requires accurate measurements of matter. In this unit
students will use the metric system of measurement to determine length,
volume, mass, and temperature.

Purpose

Use the international units of measurement (SI)—the metric system and
manipulate various kinds of equipment and instruments in
various laboratory activities.

Student Goals

1. Measure the length of various items accurately using meters,
centimeters, and millimeters.

2. Measure liquids accurately using liters and milliliters.

3. Accurately find mass in milligrams, grams, and kilograms.

4. Explain the differences between mass, weight, and volume.

5. Read Fahrenheit and Celsius thermometers.

6. Know that temperature is a measure of the random movement of
particles.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Bring in common products with metric units on the labels and compare
with the customary measurements.

Help students associate common objects with a metric unit to aid
memory or example, a golf club and a meter; a large bottle soft drink and
two liters; a paper clip and a gram.
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Have students find their own height and mass in metric units.

Set up a spring balance, a set of metric weights, a meter stick, and a
graduated cylinder. Show how they are used for measurement.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Pour water from a 1,000 mL flask into a quart milk carton to see the size
of a liter. Weigh a nickel (about five grams). Obtain a liter cube that
separates to show the relationship between a milliliter (mL) and a liter.
Demonstrate that a liter of water has a mass of one kilogram (kg) and that
one gram equals one cubic centimeter (cc) or milliliter (mL).

Provide many opportunities for use of the metric terms and require
students to use them instead of the customary terms. Immersion in the SI
system is often required for students to gain familiarity.

The history of some of the common units of measurement is of interest to
selected students. Some may research the history and discover interesting
background information. For instance, an inch is the length of three
kernels of barleycorn placed end to end. A yard was defined as the
distance from the king’s nose to the tip of his finger on his outstretched
arm. For such students, you may ask them to compare these highly
variable quantities to our more standard quantities. Ask them to explore
how this might have affected trade, economics, or even religion.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Circle the letter of the correct answer.

1. The basic unit of length in the metric system is the  .

a. gram
b. meter
c. pound
d. liter

2. If you divide a meter into 100 parts, each new part is called a
 .

a. centimeter
b. millimeter
c. kilometer
d. decimeter

3. An example of a metric unit is a  .

a. pound
b. inch
c. meter
d. yard

4. A prefix that means 1⁄10 is  .

a. milli-
b. centi-
c. kilo-
d. deci-

5. One hundred centimeters equal one  .

a. yard
b. meter
c. kilometer
d. centimeter
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6. A metric measurement used for long distance is the  .

a. kilogram
b. mile
c. kilometer
d. centimeter

7. The abbreviation or symbol for liter is  .

a. lL
b. cL
c. mL
d. L

8. Ten centimeters equals  millimeters.

a. 1
b. 100
c. 1,000
d. 10

9. Water boils at  .

a. 0˚C
b. 212˚C
c. 100˚C
d. 100˚F

10. Ten milliliters equals  .

a. one centiliter
b. one liter
c. one meter
d. two liters
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Follow the directions given below.

11. Write the given units in order from the smallest to the largest.

centimeter meter millimeter

a. _______________________________________________(smallest)

b. _______________________________________________________

c. ________________________________________________ (largest)

12. Write the following units in order from the smallest to the largest.

liter milliliter centiliter

a. _______________________________________________(smallest)

b. _______________________________________________________

c. ________________________________________________ (largest)
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 13. The metric system is a system of measurement based on
the decimal system.

_________ 14. Volume is the amount of space matter takes up.

_________ 15. A liter measures mass.

_________ 16. A meter is used to measure distance.

_________ 17. Weight is the measure of the force of gravity on an
object.

_________ 18. Water freezes at 100˚C.

_________ 19. The meter would be a convenient measurement to use to
measure the length of a paper clip.

_________ 20. Grams are used to measure temperature.

_________ 21. Temperature is a measurement of how fast molecules
move in their random motion.

Measure the following lines to the nearest centimeter.

_________ 22._______________________

_________ 23._________________________________

_________ 24.___________________________________________
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Fill in the temperature scales. Indicate the temperature for freezing, boiling,
and normal body temperatures in both Fahrenheit and Celsius.

CelsiusFahrenheit

60

90

20

normal body
temperature

freezing point

boiling pointboiling point

normal body
temperature

freezing point

200

150

70

F C
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Practice (p. 32)

These answers may vary slightly
due to flaws in measuring devices.

1. 4.5 cm
2. 45 mm
3. 6.5 cm
4. 65 mm
5. 2 cm
6. 20 mm
7. 9 cm
8. 90 mm
9. 8 cm

10 80 mm
11. 40 mm
12. 58 mm
13. 26 mm
14. 90 mm
15. 79 mm

Lab Activity 1 (pp. 33-34)

Answers will vary.

Practice (p. 35)

1. b
2. a
3. c
4. c
5. d

Practice (p. 36)

1. 1 liter
2. 1 milliliter
3. A 2-kiloliter bottle of cola
4. 10 liters of water
5. 10 deciliters
6. 1 kiloliter
7. 100 kiloliters

Lab Activity 2 (p. 37)

Answers will vary.

Lab Activity 3 (p. 38)

1. milliliters
2. one
3. 100
4. 100

Practice (p. 39)

1. A
2. E
3. B
4. C
5. D
6. J
7. I
8. G
9. F

10. H

Practice (p. 40)

1. 4 decigrams
2. 2 milligrams
3. 1,000 grams
4. 10 decigrams
5. 100 centigrams
6. 1,000 milligrams
7. 1,000 grams
8. mg
9. kg

10. dg
11. cg
12. g

Lab Activity 4 (p. 41)

1. 1,000 milligrams = 1 gram
1,000 grams = 1 kilogram

2. Correct answers will be determined
by the teacher.
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Practice (pp. 42-43)

1. b
2. b
3. a
4. c
5. c
6. b
7. c
8. a

Lab Activity 5 (p. 44-45)

1. 0°
2. 32°
3. 100°
4. 212°
5. 100°
6. 180°
7. Celsius
8. Answers will vary.
9. Answers will vary.

10. 0°C

Practice (p. 46-47)

1. meter
2. kilometers
3. centimeters
4. millimeters
5. centimeter
6. 1,000
7. 1,000
8. cubic
9. Temperature

10. 212°; 100°
11. 32°; 0°

Practice (p. 48)

1. D
2. A
3. E
4. C
5. B

6. J
7. G
8. F
9. L

10. H
11. I
12. K

Unit Assessment (pp. 13-17TG)

1. b
2. a
3. c
4. d
5. b
6. c
7. d
8. b
9. c

10. a
11. a. millimeter

b. centimeter
c. meter

12. a. milliliter
b. centiliter
c. liter

13. True
14. True
15. False
16. True
17. True
18. False
19. False
20. False
21. True
22. 5
23. 7
24. 9
25. Fahrenheit Celsius

212° 100°

98.6° 37°

32° 0°
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Unit 3: Matter

Overview

In this unit students will learn to recognize the three phases of matter and
how matter may change from one phase to another. The physical and
chemical properties of matter are discussed.

Purpose

Restate the concept that says the environment consists of matter in
different phases which can be changed from one to another.

Student Goals

1. Demonstrate, through the use of scientific instruments, that matter
occupies space and has mass.

2. Differentiate between physical and chemical properties.

3. Name the phases of matter and describe their characteristics.

4. Know that phase changes involve energy transfer.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Have students make a chart of physical properties of common household
objects or foods. Note that physical properties are ones that are observed
by using one of the five senses.

Using one volume of water and different-sized containers, show how the
liquid takes the shape of the various containers.

Use a balance to find the mass of selected items. Compare the results.

Discuss the importance of plasma and the impossibility of working with
it. Emphasize that though plasma is common in stars, we are more
commonly concerned with the gas, liquid, and solid phases of matter.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Explore the question: Can all matter appear in all the phases? Demonstrate
selected choices.

Have students look up one or more of the following words in an
encyclopedia and write a paragraph about the research in their own
words.

1. gravity 4. mass

2. matter 5. physical properties

3. volume 6. density

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Circle the letter of the correct answer.

1. The pull of gravity on matter is  .

a. mass
b. weight
c. size
d. color

2. The amount of material in an object is its  .

a. mass
b. weight
c. matter
d. state

3.  is the amount of a material in a certain volume.

a. Mass
b. State
c. Density
d. Temperature

4. As the force of gravity decreases, the weight of an object
 .

a. increases
b. decreases
c. stays the same
d. doubles

5. A  has a definite shape and a definite volume.

a. gas
b. liquid
c. solid
d. balloon
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6. A liquid  .

a. has a definite shape
b. has no definite shape
c. has no definite volume
d. always fills the container

7. Water vapor is an example of  .

a. a liquid
b. gravity
c. a solid
d. a gas

8. The ability to react with oxygen and burn is  .

a. a physical property
b. a chemical property
c. measurement
d. rusting

9. Size is an example of  .

a. a chemical property
b. a change in phase
c. a physical property
d. a change in matter

10. All matter must  .

a. have no shape
b. occupy space
c. be able to be seen
d. have a definite shape

11. A phase change is a physical change. It is caused by a  .

a. chemical change
b. change in the amount of heat energy
c. change in weight
d. gain in cold
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12. When objects cool, they  .

a. lose heat
b. gain heat
c. lose cold
d. gain cold

13. Draw a picture of a room that has no gravity. Include solids, liquids,
and gasses in your picture. Use the reverse side of the test if you need
more room.
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Keys

Practice (pp. 56-57)

1. matter
2. weight
3. volume; mass
4. a. True

b. False
5. solid; liquid; gas; plasma
6. shape; volume
7. Answers will vary.
8. volume; shape
9. Answers will vary.

10. shape
11. fill
12. solid; liquid
13. water (or acceptable answer)
14. 100°
15. physical
16. boiling water
17. solid
18. add
19. False
20. True

Lab Activity: Part 1 (p. 58)

3.  a. When the balloon was
inflated.

 b. It had been filled with air.
 c. yes

Lab Activity: Part 2 (p. 59)

3. Answers will vary.
4. greater than
5. no
6. The volume of the weight

displaced the water.
7. yes
8. yes
9. weight; space

Practice (p. 60)

1. liquid
 2. solid
3. gas
4. gas
5. liquid
6. liquid
7. solid
8. liquid
9. solid

10. liquid

Unit Assessment (pp. 23-25TG)

1. b
2. a
3. c
4. b

 5. c
6. b

 7. d
8. b
9. c

10. b
11. b
12. a
13. Drawings will vary.
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Unit 4: Changes in Matter

Overview

In this unit students will learn to identify physical and chemical changes
and understand the difference between the two kinds of changes.

Purpose

State the difference between physical and chemical changes in matter.

Student Goals

1. Differentiate between physical and chemical changes through
laboratory experiences.

2. State that chemical changes produce new substances.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Using chalk as one example, demonstrate what would happen if the chalk
was continually broken into smaller and smaller pieces. Compare this
with ashes from burning a piece of paper in the lab. Emphasize that the
utility of objects often depends on chemical properties.

Demonstrate a chemical change. Heat a small amount of sugar in a test
tube. Point out to students the drops of water than collect around the top
of the test tube. This demonstrates the change in the substance.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Have students make a chart of chemical properties of common household
objects or perhaps foods. Note that chemical properties are ones that are
observed by allowing the substances to react.
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Give a home assignment. Observe one chemical change and one physical
change. Have students write their observations on paper and report in
class.

Explore the question: What role does heat energy (or temperature) have in
affecting chemical changes? Demonstrate selected reactions.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Write True if the statement is correct. Write False if the statement is not correct.

_________ 1. Matter does not always stay the same.

_________ 2. Matter cannot be changed.

_________ 3. Matter can be changed by temperature or pressure.

_________ 4. During a physical change, no new substances are
formed.

_________ 5. During a chemical change, no new substances are
formed.

Use the list below to complete the following statements.

chemical heat substance
composition physical

6. Any change in the form or phase of matter is a

 change.

7. New substances are made when a  change

takes place.

8. The makeup of a substance is its  .

9. Another word for matter is  .

10.  is involved during a chemical change or a

phase change.
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Write the type of change that occurs when the following actions take place. Use the
terms physical or chemical.

_________________________ 11. breaking a piece of chalk

_________________________ 12. squeezing a ball of clay

_________________________ 13. cooking a piece of meat

_________________________ 14. burning a sheet of paper

_________________________ 15. mixing vinegar and baking soda
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Keys

Practice (p. 67)

1. physical
2. chemical
3. changes
4. carbon dioxide
5. phase

Lab Activity  (pp. 68-69)

1. a. yes
b. water/liquid
c. no
d. physical
e. See chart below.

2. a. yes
b. no
c. physical
d. See chart below.

3. a. yes
b. no
c. no
d. chemical
e. See chart below.

Physical Change Chemical Change

1.  ice melting 1.  mixing vinegar
and baking soda

2.  breaking chalk 2.  none

f. chemical change

Practice (p. 70)

1. A
2. D
3. F
4. C
5. G
6. E
7. B

Unit Assessment (pp. 31-32TG)

1. True
2. False
3. True
4. True
5. False
6. physical
7. chemical
8. composition
9. substance

10. Heat
11. physical
12. physical
13. chemical
14. chemical
15. chemical
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Unit 5: Introduction to the Atom

Overview

In this unit students will learn the basic structure of an atom. They will
identify the parts of an atom and the charges. The difference between an
atom and a molecule is described.

Purpose

Explain that atoms are the fundamental unit of structure in the universe
and that atoms combine to form more complex structures.

Student Goals

1. Define these terms: atoms, ions, molecules, protons, neutrons,
nucleus, and electrons.

2. Create, through laboratory activities, simple models of molecules.

3. Describe the structure of an atom and the behavior of charged
particles.

4. Locate protons, electrons, and neutrons in an atom model.

5. Recognize that the properties of substances are based on the
molecular forces.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Build a model of an atom, using different colored beads or clay.

Have a student report on the discovery of the proton, electron, or neutron.

Introduce the basic structure of an atom by showing a film or filmstrip.

Use magnets to represent the behavior of charged particles.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Have students draw diagrams of carbon, oxygen, or magnesium, for
example, showing the protons and neutrons in the nucleus and the
electrons in the shells.

Have students make a three-dimensional model of an atom as a special
project. A mechanical model with spinning electrons is available from
science supply houses. Your media center may have one.

Have the class model the behavior of an atom like oxygen. Students
portray neutrons, electrons and protons. Emphasize that as one electron
moves, it affects the position of all electrons.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the charge of an electron

______ 2. the charge of a proton

______ 3. a property of an object that
causes it to be affected by a
magnetic field

______ 4. the smallest unit of an element
that is still that element

______ 5. two or more atoms that have a
bond of shared electrons

______ 6. having no charge

______ 7. the middle part of a atom

______ 8. the space that electron(s)
occupy while in a certain orbit

______ 9. the path that the electron
follows around the center of an
atom

______ 10. to move away from

______ 11. to move toward each other

______ 12. the negatively charged particle
of an atom

______ 13. the neutral particle found in
the nucleus of an atom

______ 14. the attraction that holds two or
more molecules together

______ 15. positively charged particle of
an atom

A. atom

B. attract

C. bond

D. charge

E. electron

F. molecule

G. negative charge

H. neutral

I. neutron

J. nucleus

K. orbit

L. positive charge

M. proton

N. repel

O. shell



Unit 5: Introduction to the Atom38

Write True if the statement is correct. Write False if the statement is not correct.

_________ 16. All substances are made of atoms.

_________ 17. A molecule is always made of two or more atoms.

_________ 18. All atoms have protons, neutrons, and electrons.

_________ 19. A proton has a negative charge.

_________ 20. A neutron has no charge.

_________ 21. An electron has a positive charge.

_________ 22. Like charges push away or repel each other.

_________ 23. Unlike charges attract each other.

_________ 24. If a negative charge was placed near a positive charge,
they would repel each other.

_________ 25. Elements are made of only one kind of atom.

_________ 26. Molecules have bonds of shared electrons.

_________ 27. The different properties of substances are chosen by the
fact that all molecules are held together in the same way.

_________ 28. Water is a compound.
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_________ 29. Salts are examples of compounds that have molecules.

_________ 30. Hydrogen is a component of water that behaves just like
water.

The symbol  represents protons. The symbol  represents electrons. Write
what would happen if the two charges were placed near each other. Use the terms
repel (push away) or attract (move toward each other).

_________________ 31.

_________________ 32.

_________________ 33.

_________________ 34.
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Keys

Lab Activity (pp. 79-81)

Oxygen Molecule
4. a. two

b. yes
c. oxygen

Water Molecule
1. compound
5. three
6. Models will vary.

Illustrations
1. Answers will vary.
2. Answers will vary.
3. toothpicks

Practice (p. 82)

1. electron
2. proton
3. neutron
4. orbit or shell
5. nucleus

Practice (p. 83)

1. repel
2. repel
3. attract
4. attract

Practice (pp. 84-86)

1. atom
2. molecule
3. distance
4. forces
5. apart
6. together
7. phase
8. electrons
9. nucleus

10. Electrons
11. orbit
12. shell

13. positive
14. negative
15. no
16. Neutral
17. repel
18. repel
19. attract
20. away
21. toward
22. one

Practice (pp. 87-88)

1. negative charge
 2. positive charge
 3. atom
 4. molecule
 5. charge
6. proton
7. shell

 8. orbit
 9. nucleus
10. neutron
11. electron
12. bond

Unit Assessment (pp. 37-39TG)

1. G
2. L

 3. D
4. A
5. F
6. H
7. J
8. O
9. K

10. N
11. B
12. E
13. I
14. C
15. M
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Keys

16. True
17. True
18. False
19. False
20. True
21. False
22. True
23. True
24. False
25. True
26. True
27. False
28. True
29. False
30. False
31. attract
32. attract
33. repel
34. repel
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Unit 6: Atomic Theory

Overview

In this unit students will learn how to use the periodic table and how the
table is organized.

Purpose

The student will demonstrate knowledge of atomic structure through the
use of the periodic table.

Student Goals

1. Understand the organization of the periodic table by groups and
families.

2. Identify certain elements by their symbols.

3. Find information necessary to construct a diagram showing the
atomic structure of an element.

4. Determine the atomic masses and numbers of certain elements when
given the essential data.

5. Discuss how theories in science develop and evolve, how theories
are accepted or rejected, and how theories are based on certain
assumptions.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Have students bring newspaper articles about nuclear energy to class. As
citizens they will be called upon to make responsible informed decisions
about energy production. (See “Unit 18: Nuclear Energy.”)

Discuss the splitting of the atom and the atomic bomb. Show a film on the
explosion of the atomic bomb and discuss it in class.
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Discuss the various models of the atoms and describe how each evolved,
how each was developed, and/or how each was discarded. Compare the
hard, solid model of the Greeks with the current view of orbitals, clouds,
and nuclear forces.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Distinguish between radiation and radioactivity. Discuss safe sources of
radiation, such as luminous dials on clocks and wristwatches and smoke
alarms. Compare with the harmful effects of radioactivity.

Build models of various atoms, showing the nucleus with protons and
neutrons and the electrons in orbit.

Use the library to research how we use atomic energy today. Write a short
research paper on your findings.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

A. amu

B. atomic mass

C. atomic mass unit

D. atomic number

E. group

F. metal

G. nonmetal

H. period

I. periodic table

______ 1. an element that does not
have the properties of a
metal

______ 2. a horizontal row of
elements on the periodic
table

______ 3. table arrangement of the
elements

______ 4. abbreviation for atomic
mass unit

______ 5. a number used to identify
an element and represent its
placement in the periodic
table

______ 6. a unit of mass equal to the
mass of a proton or  a
neutron

______ 7. elements located in a
vertical column on the
periodic table

______ 8. a chemical element that is
usually solid or shiny when
it is pure or polished

______ 9. total number of protons and
neutrons
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 10. There are around 120 kinds of atoms.

_________ 11. Protons are found in the nucleus of an atom.

_________ 12. The atomic number of an element tells how many
neutrons are in its atom.

_________ 13. If we know the number of protons in an atom, we also
know the number of electrons.

_________ 14. The elements are arranged on the periodic table in
numerical order based on their atomic numbers.

Use the list below to complete the following statements.

electrons group    period sum
elements neutron    protons

15. The nucleus of an atom contains  and

neutrons.

16. The mass of a proton is equal to the mass of a  .

17. The atomic mass of an atom equals the  of

the protons and the neutrons.

18.  do not have much mass and do not count

in atomic mass.

19. The symbols on the periodic table stand for the names of the

 .
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20. A set of elements arranged in a vertical column on the periodic table

is called a  .

21. A  names the elements going across the

periodic table.

Answer the following using the periodic table and the symbols and
elements chart.

22. What are two metals in period 6? ____________________________

_________________________________________________________

23. What are two nonmetals in period 6? ________________________

_________________________________________________________

24. What is one element in the same group as lithium and sodium?

_________________________________________________________

25. What is one element in the same period as iron and cobalt? _____

_________________________________________________________

26. What is the name of the element with the atomic number given
below?

26: _______________

88: _______________

79: _______________

27. Sn stands for _____________________________________________ .

28. The symbol for sulfur is ____________________________________ .
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29. Give the following information for carbon:

atomic number: ___________________________________________

atomic mass:______________________________________________

symbol: __________________________________________________

Use the list below to complete the following statements.

alchemists new rules
discarded predict view

30. The  were a group of people who

searched for a way to turn ordinary metals into gold and provided us

with the basis for chemistry.

31. From time to time,  theories replace old.

32. When theories don't fit observations, they will be

 .

33. By discarding theories, replacing the old with the improved, we gain

a better  of the universe.

34. One test of a theory is its ability to  new

findings.

35. Because scientists assume the universe is a vast system, they expect

to find  that range from the simple to the

complex.
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Practice (p. 101)

hydrogen H 1 1 1

calcium Ca 20 20 20

carbon C 6 6 6

nitrogen N 7 7 7

oxygen O 8 8 8

iron Fe 26 26 26

copper Cu 29 29 29

Practice (p. 102)

Answers will vary.

Practice (p. 103)

cobalt 27 32 59

sodium 11 12 23

calcium 20 20 40

carbon 6 6 12

oxygen 8 8 16

helium 2 2 4

Practice (pp. 104-105)

1. hydrogen, calcium, iron
2. Answers will vary.
3. Answers will vary.
4. Answers will vary.
5. Answers will vary.
6. 8: oxygen; 16: sulfur; 82: lead
7. sodium
8. arsenic
9. He

10. 22.987 (23)

Practice (p. 106)

1. C

2.

3. 12
4. 6
5. 6
6. 6
7. 6

Practice (pp. 107-110)

1. Greeks
2. John Dalton
3. atoms
4. 120
5. nucleus
6. atomic number
7. electrons
8. 79
9. hydrogen

10. 1
11. atomic
12. nucleus
13. protons; neutrons
14. atomic mass unit or amu
15. amu
16. neutron
17. 1
18. sum
19. 11
20. Electrons
21. elements
22. group
23. similar
24. electrons

P
N

-

-

6
6

(12.011)
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25. outermost
26. period
27. different
28. predict
29. metals
30. right; left
31. alchemists
32. old
33. fit
34. improves
35. predict
36. system
37. simple

Unit Assessment (pp. 45-48TG)

1. G
2. H
3. I
4. A
5. D
6. C
7. E
8. F
9. B

10. True
11. True
12. False
13. True
14. True
15. protons
16. neutron
17. sum
18. Electrons
19. elements
20. group
21. period
22. Answers will vary.
23. Answers will vary.
24. Answers will vary.
25. Answers will vary.
26. 26: iron; 88: radium; 79: gold
27. tin
28. S

29. atomic number: 6
atomic mass: 12.011
symbol: C

30. alchemists
31. new
32. discarded
33. view
34. predict
35. rules
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Unit 7: Structure of Matter

Overview

In this unit students will learn that all matter is made up of about 120
elements. Some matter is made of only one element. Elements combine
physically to form mixtures or chemically to form compounds.

Purpose

Explain the differences among elements, compounds, and mixtures.

Student Goals

1. Define the terms elements, compounds, and mixtures.

2. Demonstrate, through laboratory activities, the differences

between compounds and mixtures.

3. Recognize common elements by their symbols.

4. Identify different elements and understand where certain
substances originate.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Inspect a handful of soil with the students. Place some on an overhead
projector to show the different kinds of material found in soil.

Think about a loaf of bread. How is bread made? Is it a mixture or a
compound? Is it different before and after it is baked? Make a loaf of
bread.

Mix sugar with sand or salt with sugar or sand, as a demonstration. Ask
students whether the result is a mixture or a compound. Continue with
other demonstrations, as needed.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Display an assortment of elements, mixtures, and compounds. Have
students sort, classify, and explain the categories.

Prepare mixtures such as powdered chalk and sugar or powdered iron
and salt. Ask the students how these could be separated. Do the same with
some compounds. What is the smallest part of a compound? (molecule)

Display elements such as mercury, gold, iodine, lead, etc. Ask the students
how they can be separated. What is the smallest part of an element?
(atom)

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

_______ 1. two or more substances put
together in which no chemical
reaction takes place

_______ 2. a substance that cannot be
broken down into a simpler
form and from which other
substances may be made

_______ 3. the lightest of all elements

_______ 4. the means by which a chemist
tells how two or more elements
combine to make a compound

_______ 5. the substance formed when
two or more elements combine
chemically

_______ 6. the letters used by scientists to
represent the names of the
elements

_______ 7. the element involved in
burning and rusting

A. compound

B. element

C. formula

D. hydrogen

E. mixture

F. oxygen

G. symbols
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Use the list below to complete the following statements.

120 mixture
compound solid
elements substances
liquid water

8. There are about  different kinds of

elements.

9. All substances are made from  .

10. Gold is an example of a  element.

11. Mercury is an example of a  element.

12. Chemical changes produce new  .

13. Hydrogen and oxygen combine to form  .

14. If you shake a container of iron and sulfur, you form a

 .

15. If you heat a test tube of iron and sulfur, you form a

 .
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Use a periodic table supplied by your teacher to write the symbol for each
element on the line provided.

C Au Ag H O Cu Al Hg Fe

__________ 16. copper

__________ 17. aluminum

__________ 18. iron

__________ 19. mercury

__________ 20. oxygen

__________ 21. hydrogen

__________ 22. silver

__________ 23. carbon

__________ 24. gold
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Practice (p. 124)

1. True
2. False
3. False
4. True
5. False
6. True
7. False
8. True
9. False

10. True

Unit Assessment (pp. 53-55TG)

1. E
2. B
3. D
4. C
5. A
6. G
7. F
8. 120
9. elements

10. solid
11. liquid
12. substances
13. water
14. mixture
15. compound
16. Cu
17. Al
18. Fe
19. Hg
20. O
21. H
22. Ag
23. C
24. Au

Practice (p. 119)

1. carbon 6
2. gold 79
3. silver 47
4. mercury 80
5. copper 29
6. iron 26
7. hydrogen 1
8. oxygen 8
9. aluminum 13

Lab Activity: Part 1 (p. 120)

2. a. no
b. no
c. yes

3. a. yes
b. mixture

Lab Activity: Part 2 (p. 121)

6. a. no
b. no
c. no
d. yes
e. compound
f. sulfur; iron

Practice (pp. 122-123)

1. element
2. 120
3. elements
4. Answers will vary but may include

one of the following: aluminum,
carbon, copper, gold, or silver.

 5. liquid
6. Chemical
7. laboratories
8. gold
9. copper

10. carbon
11. aluminum
12. silver
13. oxygen
14. hydrogen
15. mercury
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Unit 8: Chemical Equations

Overview

In this unit students will learn to identify chemical formulas and
equations. Both sides of the equations balance because of the law of
conservation of mass.

Purpose

Explain the law of conservation of mass.

Student Goals

1. Recognize the difference between a chemical formula and a
chemical equation.

2. Identify a simple balanced chemical equation.

3. Identify chemical equations that are examples of the law of
conservation of mass.

4. Cite evidence, determined from an experiment using chemical
equations, to support the law of conservation of mass.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Discuss some common chemical changes (reactions). List the reactants and
products. Have student teams supply formulas and equations.

Provide a matching activity on the chalkboard with the left and right side
of equations in scrambled order. Have students determine the correct
pairs.

Let students work on the computer with appropriate software.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Use concrete materials to represent the number of atoms on each side of
the equation. Have students count to verify the law of conservation of
mass.

Provide a list of equations that are not all balanced. Have students identify
correct and incorrect equations.

Practice writing chemical formulas and equations.

Provide sample equations and have students read or write them in words.

Compare the similarities in recipes to formulas. Ask students to "balance"
recipes by changing either the ingredients or yield. Let students
demonstrate recipes.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Use the list below to complete the following statements. One or more terms will be
used more than once.

2 formula symbols
3 NaCl subscript
atoms symbol

1. Scientists use  to stand for the names of

elements.

2. Fe is the  for iron.

3. A  is the shorthand way to write the name

of a compound.

4. A  tells what elements are in a compound.

5.  is the formula for sodium chloride (table

salt).

6. H2O is the  for water.

7. The small number after the H in H2O is called a

 .

8. A subscript tells how many  of the

element are contained in the compound.

9. There are  atoms of hydrogen in the formula H2O.

10. There are  atoms in a molecule of water (H2O).
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Use the list below to complete the following statements. One or more terms will
be used more than once.

balance        coefficient equation  yields

11. A chemical  describes a chemical reaction.

12. The  stands for "makes" or  .

13. 2Na  +  Cl2    2NaCl  is an example of a chemical

 .

14. In an equation, the left side must equal or 

the right side.

15. A  tells how many molecules of an

element are needed to balance the equation.

Write True if the statement is correct. Write False if the statement is not correct.

__________ 16. During a chemical reaction, matter can be lost or
destroyed.

__________ 17. All equations must balance.

__________ 18. Mass cannot be created during a chemical reaction.

__________ 19. The law of conservation of mass states that mass cannot
be made or lost.

__________ 20. When iron rusts, no mass is lost.
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Match each formula to its equation by writing the correct letter on the line
provided.

21. C  +  O2 A. NaCl

22. 2H2  + O2 B. CO2

23. 2Na  +  Cl2 C. H2O

24. H2  +  Cl2 D. HCl

25. Mg  + Cl2 E. MgCl2

Balance the following equations on the line provided.

26. H2 + Cl2  HCl

27. C + H2  CH4

28. CH4 + 2O2 CO2 + H2O
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Keys

Practice (pp. 133-135)

I. Chemical formulas
A. 1. symbols

2. elements
B. 1. NaCl

2. water
C. 1. a number in a chemical

formula that tells how many
atoms of an element are in
a molecule

2. a.  subscript
b.  atoms

II. Chemical equations
A. a shorthand, symbolic way of

telling about a chemical reaction
using symbols and formulas

B. 1. chemical equation
C. 1. equal

2. 2
D. 1. molecules

2. coefficient
E. 1. created

2. Answers may vary.

Lab Activity (pp. 136-139)

Diagram 1

H H O22 O2+

+H atoms O atoms H atoms

O atoms
+

Total atomsTotal atoms

Does this equation balance? yes no

Balancing an Equation

2 2 2

1

4 3

√

3. a. 2
b. 2
c. 4
d. 2
e. 1
f. 3
g. no
h. no

Diagram 2

H H O22 O2+

+H atoms O atoms H atoms

O atoms
+

Total atomsTotal atoms

Does this equation balance? yes no

H2 H O2

Balancing an Equation

4

√

2 4

2

6 6

9. a. 4
b. 4
c. yes
d. 2
e. 2
f. yes
g. yes

Diagram 3

+H O H  O

Does this equation balance? yes no

2 2 2

Balancing an Equation

√
2 2

11. c. 1. yes
2. no
3. no

13. 2H2 + O2   2H2O

Practice (p. 140)

1. formula
2. equation
3. yields
4. subscript
5. subscript
6. coefficient
7. balanced
8. balance
9. conservation of mass

10. compound
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Keys

Unit Assessment (pp. 61-63TG)

1. symbols
2. symbol
3. formula
4. formula
5. NaCl
6. formula
7. subscript

 8. atoms
9. 2

10. 3
11. equation
12. yields
13. equation
14. balance
15. coefficient
16. False
17. True
18. True
19. True
20. True
21. B
22. C
23. A
24. D
25. E
26. H2 + Cl2  2HCl
27. C + 2H2  CH4
28. CH4 + 2O2  CO2 + 2H20
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Unit 9: Solutions and Suspensions

Overview

In this unit students will learn to differentiate between a solution and a
suspension.

Purpose

Identify solutions and suspensions and their properties.

Student Goals

1. Identify solutions and suspensions from given samples.

2. List ways to separate the two types of mixtures as demonstrated
through laboratory activities.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Dissolve a spoonful of sugar in a glass of water. Ask the students how to
separate the two. Identify the solute (sugar), solvent (water), and solution.

Compare the solubility of salt and sugar. (The solubility of sugar is much
greater.) Discuss the reasons for this.

Discuss dilute, concentrated, and saturated solutions.

The problem of water pollution is related to the ability of water to dissolve
almost everything. (Water is called the universal solvent.) Have students
collect articles or pictures from the local newspaper or take photographs of
local water pollution problems. Discuss the problems and solutions.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Set a glass of cold water on the desk. As it warms up, bubbles will collect
on the sides of the glass. Discuss the solubility of gases in liquids. Use
carbonated beverages as examples, too.

Compare the speed at which a solute dissolves with the temperature of the
solvent.

Collect some lake or river water and put it in a clear, glass jar. Observe
suspended matter. Discuss organic and inorganic matter found in water.
Discuss "mineral water."

Put tap water in an evaporating dish. Place a watch glass over it and bring
to boiling; let water evaporate. After the water has evaporated, look at the
watch glass. Repeat using distilled water. Compare observations.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.



Unit 9: Solutions and Suspensions 69

Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. passed through a filter

______ 2. a mixture of two or more
substances that is homogenous

______ 3. a material or a device that allows
certain things to pass through
while stopping others at the
same time

______ 4. the part of the solution that does
the dissolving

______ 5. a liquid mixture in which the
parts dissolve, or become a part
of the solution, and spread out
evenly

______ 6. the parts are different and do not
mix evenly

______ 7. mixed evenly; the same
throughout

______ 8. the substance that has dissolved
in a solution

______ 9. occurs everywhere

______ 10. two or more substances that
form a cloudy mixture

A. filter

B. filtered

C. heterogeneous

D. homogeneous

E. liquid solution

F. solute

G. solution

H. solvent

I. suspension

J. universal
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Use the list below to complete the following statements.

clear dissolved homogeneous solute
cloudy filtering liquid solvent

11. A liquid solution has one substance  into

another substance.

12. A  will dissolve another substance.

13. Salt water is an example of a  solution.

14. A liquid solution is  .

15. Sugar will dissolve in water and is termed a

 .

16. When a mixture is evenly mixed and the same throughout, it is

 .

17. A suspension is  .

18. A suspension can be separated by the 

process.
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 19. Water is a common solvent.

_________ 20. Salt water is a homogeneous solution.

_________ 21. Clay water is a heterogeneous solution.

_________ 22. A solution will settle out.

_________ 23. A suspension will settle out.

_________ 24. Solutions can be separated by filtering.

_________ 25. Suspensions can be separated by filtering.

26. In the lab activity, you mixed salt and water to form salt water. Fill
in the chart below, placing each of the substances under the correct
category. Use the following three items:  salt, water, salt water

         

SOLVENT SOLUTE SOLUTION
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Answer the following using short answers.

27. Name one homogeneous mixture you’ve observed or know of at
home.

_________________________________________________________

28. Name one heterogeneous mixture you’ve observed or know of at
home.

_________________________________________________________
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Keys

Practice (pp. 147-148)

1. homogeneous
2. heterogeneous
3. liquid
4. solute
5. universal
6. solvent
7. solution
8. filter
9. filtered

10. suspension

Practice (p.149)

1. False
  2. False
  3. True
  4. False
 5. False
 6. True
 7. True
 8. False
9. True

10. False

Lab Activity (pp. 150-151)

 3. a. clear
b. cloudy
c. the first one (salt water)
d. the second one (clay and

water)
 5. a. no

b. yes
c. suspension

 6. a. no
b. no

7. a. yes
b. yes

Practice (p. 152)

1. Answers will vary.
2. No. Filtering does not separate the

parts of a solution.
3. sugar, honey, etc.

a. solution
b. homogeneous

Practice (pp. 153-154)

1. a
2. a
3. b
4. b
5. b
6. a
7. a
8. b
9. b

10. a
11. b
12. b

Practice (p. 155)

    solvent   solute   solution suspension

A. water     salt      saltwater

B. water       sugar     sugar water

C.              √

Practice (p. 156)

1. True
2. False
3. False
4. True
5. False
6. False
7. True
8. False
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Keys

Unit Assessment (pp. 69-72TG)

1. B
2. G
3. A
4. H
5. E
6. C
7. D
8. F
9. J

10. I
11. dissolved
12. solvent
13. liquid
14. clear
15. solute
16. homogenous
17. cloudy
18. filtering
19. True
20. True
21. True
22. False
23. True
24. False
25. True
26. solvent - water

solute - salt
solution - salt water

27. Answers will vary.
28. Answers will vary.
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Unit 10: Acids, Bases, and Salts

Overview

In this unit students will learn the difference between an acid and a base.
They will also learn that when an acid and a base are mixed, neutralization
takes place, forming water and a salt.

Purpose

Identify acidic, basic, and neutral solutions. State the properties of
each.

Student Goals

1. Identify a given solution as acidic, basic, or neutral.

2. Differentiate between a concentrated solution and a diluted solution.

    3. Name two types of indicators used to identify acids, bases, and
neutral solutions.

4. Recognize that neutralizations involve ions.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Test some foods with litmus paper to determine acidic, basic, or neutral
properties. Compare fresh milk to soured milk. Test combinations of foods.

Do a classroom demonstration with baking powder and water. Baking
powder contains a base (sodium bicarbonate) and a weak acid. The acid
reacts slowly with the sodium bicarbonate in the presence of water to
produce a salt, water, and carbon dioxide.

Caution: Students should use extreme care when handling acids and
bases. Never use the “taste” test.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Have students identify some acidic solutions in the home such as orange
juice, lemon juice, carbonated beverages, and vinegar. Bring in a list of
products found and discuss their properties and uses.

Use litmus paper to test some foods to determine if the properties are
acidic, basic, or neutral.

Write a message on a piece of paper using very dilute sulfuric acid as ink
and a glass stirring rod as a pen. Carefully heat the paper after the
message dries and discover what happens.

Discuss the importance of household chemistry. For example, do not mix
bleach and ammonia because the combination forms a poisonous gas.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the process of mixing an acid
with a base

______ 2. a liquid indicator for the
presence of a base

______ 3. any of a group of compounds
that produce H+ ions when
dissolved in water

______ 4. to weaken the solution

______ 5. a solution that is neither an acid
nor a base

______ 6. the amount of solute per unit of
solution

______ 7. a chemical that will change
color in acids or bases

______ 8. any of a group of compounds
that are formed from a metal
and nonmetal ionically bonded

______ 9. any of a group of compounds
that produce OH- ions when
dissolved in water

______ 10. a type of paper used to indicate
the presence of acids or bases

A. acid

B. base

C. concentration

D. dilute

E. indicator

F. litmus paper

G. neutralization

H. neutral solution

I. phenolphthalein

J. salt
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 11. Citric fruits contain citric acid.

_________ 12. Many acids are poisonous. You should never taste a
solution to see if it contains an acid.

_________ 13. The litmus and the metal tests will only work on acids
that are dissolved in water.

_________ 14. When you are diluting acids, it is important to add the
acid to the water. Never reverse this process by pouring
the water into the acid.

_________ 15. Both acids and bases can burn the skin.

_________ 16. Acids wear away metals.

_________ 17. Acids can be harmful.

_________ 18. Phenolphthalein will stay clear in an acid solution.

_________ 19. Phenolphthalein will turn blue in a basic solution.

_________ 20. The products of any neutralization include water and
sodium chloride.
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Use the list below to complete the following statements.

bitter diluted salt
blue ions sour
color red

21. Acids have a  taste.

22. Bases have a  taste.

23. An acid will turn blue litmus paper  .

24. A base will turn red litmus paper  .

25. Blue litmus paper will not change  in a

basic solution.

26. The strength or power of a solution can be  to

make it less powerful.

27. Neutralization will form a  and water.

28. The salt formed in a neutralization is the product the

 created when the base and acid were

dissolved.
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Answer the following using short answers.

29. What are two types of indicators used to identify acids, bases, and
neutrals?

_________________________________________________________

_________________________________________________________

30. Does distilled water contain an acid or a base or is it neutral?

_________________________________________________________

sour milk? ________________________________________________

milk of magnesia? _________________________________________
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Keys

Practice (pp. 165-166)

1. ion
2. neutral solution
3. indicator
4. phenolphthalein
5. litmus paper
6. acid
7. base
8. concentration
9. dilute

10. salts
11. neutralization

Practice (p. 167)

                            
                          C H O sour milk
boric acid

                H SO
vinegar

Acid Chemical
Formula

Where It Is
Found  

2

63 3

4

hydrochloric
acid

1. H2SO4
2. boric
3. vinegar
4. boric acid
5. Hydrochloric acid

Practice (p. 168)

Property            Acids  Bases
                            blue
                          corrode

dark pink
          sour

H OH+ -

opposite

Lab Activity (pp. 169-170)

2. a. no
3. a. yes
4. a. base
6. a. no

b. no
c. neutral

7. a. neutral
b. See chart below.

Practice (p. 171)

1. Answers will vary.
2. Answers will vary.
3. When acids and bases react, water

and a salt are produced. This
reaction reduces the amount of acid
in the stomach.

Practice (p. 172)

1. B
2. A
3. add water
4. decrease

Practice (p. 173)

1. False
2. True
3. False
4. True
5. True
6. False
7. True
8. True

no         yes          __           x

yes no __          x

no no yes      x

no no yes      x
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Keys

9. True
10. True
11. False
12. True

Practice (pp. 174-175)

1. hydrogen; oxygen
2. bitter
3. base
4. Deodorants
5. slippery
6. burn
7. red
8. blue
9. color

10. Phenolphthalein
11. clear
12. salt; water
13. pink

Practice (p. 176)

1. a solution in which there are no H+

or OH- ions
2. to have a base and an acid react

and form water
3. base
4. Baking soda
5. Antacids
6. salt; water
7. metal; nonmetal
8. neutral

Unit Assessment (pp. 77-80TG)

1. G
2. I
3. A
4. D
5. H
6. C
7. E
8. J
9. B

10. F

11. True
12. True
13. True
14. True
15. True
16. True
17. True
18. True
19. False
20. False
21. sour
22. bitter
23. red
24. blue
25. color
26. diluted
27. salt
28. ions
29. Any two of these three answers

litmus paper, phenolphthalein,
metal test are correct.

30. distilled water - neutral
sour milk - acid
milk of magnesia - base
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Unit 11: Chemical Reactions

Overview

Students will learn about the factors that control and affect chemical
reactions. They will learn to represent the configurations of electrons for
atoms and compounds and learn how this configuration determines what
reactions are possible. Students are introduced to some concepts in
biochemistry and are shown how biochemical reactions follow other
chemical laws.

Purpose

Understand the importance of electrons to all aspects of chemical
reactions. Predict how other physical factors (concentration, pressure, etc.)
affect the rates of reactions. Correlate the chemistry of living organisms to
that of inorganic systems.

Student Goals

1. Know that electron configuration in atoms determines how a
substance reacts and how much energy is involved.

2. Explain how physical factors affect the rates of reactions.

3. Determine the electron dot structures for selected atoms and
molecules and discuss how the electrons determine what type of
bond is formed.

4. Know that it is diversity in the bonds between atoms that determine
the properties of molecules.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Compare the physical structure of puzzles, building blocks, and locks and
keys to the electron structures of atoms. Have students develop
puzzle-piece electron dot models of some atoms to aid in predicting
bonds.



Unit 11: Chemical Reactions84

View a video on DNA or use software that allows students to view the
complexity of a molecule based on a few base pairs. Explain how the
electron configurations of those pairs determines their qualities.

Perform electrolysis on water. Ask the students to use their equation
balancing abilities to predict the quantities of gases produced (two times
as much hydrogen as oxygen). Ignite the hydrogen, and ask the students
to make predictions about this. Ask them where the product of the
reaction (water) went and why.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Perform simple reaction experiments with reagents that have been
refrigerated and compare those to the same reactions at room
temperature.

Discuss how automobiles make use of the various physical factors that
affect reactions. Ask the students to make predictions about the car’s
performance given hypothetical problems with engine, fuel, and
thermostat problems.

Have students go to the library to research various topics in biochemistry
or organic chemistry. Ask them to write a paper that compares their
findings with what they have learned in this unit.

Assign the students to teams. Have each team construct a three-
dimensional model of one or two atoms and show how the electron
configurations of each determines the physical shape of the molecule.
Ask them to make predictions about the properties of molecules.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Use the list below to complete the following statements.

biochemical eight ionic recombined
catalyst electron organic shared
concentration four pressure valence
configuration increases

1.  configuration determines how an atom

will react as well as how much energy is involved in the reaction.

2. Hydrogen and helium can have no more than two electrons in their

outermost shells. The other atoms can have no more than

 electrons in their outermost shells.

3. The electrons involved in reactions are those farthest from the

nucleus and are known as  electrons.

4. Electron dot structures are models that show the

 of electrons around an atom’s nucleus.

5. The word covalent describes the bonds created when electrons are

 .

6. When an atom has  or more electrons, it is

likely to gain electrons in chemical reactions.

7.  bonds are formed between atoms when

electrons are not shared.
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8. Another word for describing the amount of force a substance applies

to a surface is  .

9. Car engines increase the forces acting on gases, and this

 the rate of the reaction between the gases.

10. One way to increase the rate of a reaction or lower the temperature at

which it occurs is to introduce a  to the

reaction.

11. When allowing chemicals in solutions to react, the rate can be

decreased by lowering the  of the

chemicals.

12. Body processes involve specific reactions that are controlled by

 principles.

13. One similarity between all  compounds is

that they contain carbon.

14. DNA, like other organic chemicals in the body, has been combined

and  in many ways, and it is this that has

allowed it to be very complex.
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Answer the following using complete sentences.

15. Krypton has eight electrons in its valence shell and is symbolized as
Kr. Draw its electron dot structure and predict how and why
krypton reacts with other elements.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

16. Discuss why sealing a pot’s lid causes food to cook more quickly.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

17. There are only four compounds in all of your DNA. Every creature
on Earth has the same four compounds in its DNA. Explain how it
is possible for DNA to be made from such simple compounds but
still create enormous complexity.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (pp. 188-189)

1. They determine how substances
will react and how much energy
will be involved.

2. the arrangement of electrons
Example: Answers will vary.

3. electron configuration
Example: Answers will vary.

4. hydrogen and helium
5. eight

Elements can have no more than
eight valence electrons.

6. covalent bond
7. ionic bond
8. The arrangement of electrons in

molecules and atoms.
9. It would increase the speed of the

reaction.
10. The rate or speed might increase,

the reaction might take place at a
lower temperature or pressure.

11. biochemical
12. carbon
13. body functions
14. combine; recombine

Practice (p. 190)

1. helium

2. sodium

3. calcium

4. argon

5. krypton

6. carbon

structure react not react

Kr
krypton

C
carbon

Ca
calcium

Na
sodium

He
helium

Ar
argon

√

√
√

√
√

√

  7. carbon

  8. magnesium

  9. fluorine

10. potassium

number of
electrons gain lose

4

2

7

1

√

√
√

√

Lab Activity (pp.191-192)

9. Flask B
11. Flask B
12. See chart below.

greater concentration

lesser concentration

faster reaction

slower reaction

Flask A Flask B

√

√
√

√

13. The greater the concentration,
the greater the speed of the
reaction.

Practice (pp. 193-196)

1. electrons
2. two
3. valence
4. eight
5. Electron dot configuration
6. covalent
7. Ionic bonds
8. force
9. increase

10. catalyst
11. concentration
12. biochemical
13. carbon
14. recombine
15. Refrigeration slows down

reaction (other answers may
vary).

16. Helium's electron configuration
means it will not combine with
other elements.

17. Reaction rate increases as
pressure on the gases increase.

18. Increasing concentration of
substance increase the rate of the
reaction.
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Keys
Unit Assessment (pp. 85-87TG)

1. Electron
2. eight
3. valence
4. configuration
5. shared
6. four
7. Ionic
8. pressure
9. increases

10. catalyst
11. concentration
12. biochemical
13. organic
14. recombined

15. K

Because it has eight valence
electrons, it cannot react with other
elements. It can form no bonds.

16. Sealing the lid will raise the
pressure and the temperature.
When these increase, the rate of the
reaction (cooking) will increase.

17. DNA, like other organic
compounds can be combined in
various ways. Once combined, it
can be reorganized (that is,
recombined) to form vastly
complex strings of a molecule.
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Unit 12: Energy, Work, Force, and Power

Overview

In this unit students will learn that energy is the ability to do work. They
will learn the relationship among energy, work, force, and power. Two
kinds of energy—potential and kinetic energy—are described.

Purpose

Describe the relationships among energy, work, force, and power.

Student Goals

1. Define energy, work, force, and power.

2. Distinguish between potential energy and kinetic energy by citing
examples of each.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Discuss work, energy, and power in the technical sense. Give common
examples of work such as climbing stairs, lifting an object, getting up from
a seated position, etc. Stress the idea that motion must be involved for
work to take place. One formula for work is W = f x d. If there is no
motion, there is no work.

Does sitting and reading your textbook in the class or at home constitute
work? Not in the scientific sense because there is no force or motion. Does
walking require work? How does walking compare to running? What if a
hill is involved?

The rate at which work is done is called power. The formula for power is
power = work ÷ time. Calculate several examples with students on the
amount of work done and the amount of power. The unit of power in the
metric system is the watt (W) and the kilowatt (kW). One horsepower
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equals about 3⁄4 kW. Discuss horsepower and relate to various motors found
around the house or in a garage.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Explain or demonstrate, if possible, how water can do work. Talk about a
dam holding back water. When the water is released and falls through
pipes to hit turbine blades, kinetic energy is changed to mechanical energy.
The turbine blades turn, thus changing mechanical energy to electrical
energy to do work in our homes and factories.

Visit a dam or power plant near your school. Discover the use and
operation of the dam or power plant and how it serves your community.

Have students describe the various kinds of energy needed in a moving
car. The kinetic energy of the car comes from burning fuel, which is
chemical energy converted into heat and mechanical energy. Mechanical
energy from the expanding gases is changed, thus moving the car. Assign
each step of the process to a different student, and have a group report
with visual aids.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Use the list below to complete the following statements. One or more terms will be
used more than once.

energy kinetic power work
force potential stored

1.  is the amount of work that can be done in

a given amount of time.

2. Potential energy is  energy that is waiting

to be released.

3.  is the pressure placed on an object in the

form of pushing or pulling.

4.  can be defined as the ability to do work.

5.  is the product of energy.

6.  energy has not been released.

7.  energy is energy in motion.

8. Things that are not yet moving or have just stopped moving, have

 energy.

9. Things that are moving have  energy.

10. Energy can change back and forth between

 and  energy.
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Decide what type of energy each example represents. Write either potential or
kinetic on the line provided.

_________________________ 11. a log on the ground

_________________________ 12. a hammer striking a nail

_________________________ 13. a log falling

_________________________ 14. a large rock on top of a mountain

_________________________ 15. a hammer lying on a counter

_________________________ 16. a match in a matchbox

_________________________ 17. a match being lit

_________________________ 18. a rock rolling down the side of a
mountain

Write one example of potential energy and one example of kinetic energy.

19. potential energy: __________________________________________

20. kinetic energy: ____________________________________________
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Keys

Practice (p. 203)

1. A. kinetic energy
B. potential energy

2. A. potential energy
B. kinetic energy

3. yes

Lab Activity (p. 204)

2. Chart:
Answers will vary.

Practice (p. 205)

1. C
2. G
3. B
4. E
5. F
6. A
7. H
8. D

Practice (p. 206)

1. P
2. K
3. K
4. P
5. K
6. P
7. P
8. K
9. P

10. K
11. P
12. K

Practice (p. 207)

1. Energy
2. Work
3. Force
4. Power
5. Potential

6. stored
7. Kinetic
8. kinetic
9. potential

Practice (p. 208)

1. Answers will vary.
2. Answers will vary.
3. X
4. W
5. W
6. X
7. W
8. a mule that hauls 100 kilograms

across a field in one minute
9. a train that is full of passengers

and carries them across the state
10. power

Unit Assessment (pp. 93-94)

1. Power
2. stored
3. Force
4. Energy
5. Work
6. Potential
7. Kinetic
8. potential
9. kinetic

10. potential; kinetic
11. potential
12. kinetic
13. kinetic
14. potential
15. potential
16. potential
17. kinetic
18. kinetic
19. Answers will vary.
20. Answers will vary.
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Unit 13: Forms of Energy

Overview

In this unit students will learn that energy can exist in various forms such
as mechanical, chemical, electrical, heat, sound, and nuclear. Energy can be
converted from one form to another but never created or destroyed.

Purpose

Identify different forms of energy, their sources, and their uses.

Student Goals

1. Explain how energy can be changed from one form to another.

    2. Give examples of energy conversion.

3. Explain chemical energy and demonstrate it through laboratory
experiences.

4. Describe the sources of nuclear energy, magnetic and electrical
forces, and heat, and understand how the laws of thermodynamics
are related to all.

5. State that energy cannot be created or destroyed.

6. Discuss the importance of energy to all branches of science and
comprehend how the structure of the universe is the result of energy
and matter.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Brainstorm ideas about the kinds of energy that are used in our daily lives.
All students use heat, magnetism, light, sound, chemical, electrical, and
mechanical energy daily. Guide them in the discovery of how and share



Unit 13: Forms of Energy98

everyday examples. Discuss the importance of energy and the relevance of
the law of conservation of energy.

Differentiate between conservation and conversion of energy. Students
could easily confuse these similar terms.

View a documentary film or read books which explain the interactions
between energy and matter at both the macro and quantum levels.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Investigate different types of energy: heat, electromagnetic, chemical,
electric, mechanical, solar, radiant, and nuclear. Compare and contrast
these. Classify and describe various uses for each. Have students find
familiar examples and report on these in class.

Ask the students to find out more about renewable and nonrenewable
energy sources.

Use the library to research how coal is used to generate electricity today.
Have students write a short research paper on the findings.

Investigate the use of solar energy in your community.

Read about nuclear energy and its benefits and dangers.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. another name for atomic energy

______ 2. the energy of moving charged
particles

______ 3. the energy of moving molecules

______ 4. energy that comes from the sun to
Earth

______ 5. the law that energy cannot be
made or destroyed, only changed
in form

______ 6. the energy that is stored in
chemicals

______ 7. energy caused by the vibration of
air

______ 8. when energy changes from one
form to another

______ 9. the energy that is in the nucleus of
an atom

______ 10. the energy of moving things

A. atomic energy

B. chemical energy

C. electrical energy

D. energy conversion

E. heat energy

F. law of
conservation of
energy

G. light energy

H. mechanical
energy

I. nuclear energy

J. sound energy
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 11. Food has chemical energy.

_________ 12. Matter cannot be created or destroyed, but it can change
from one form to another.

_________ 13. Energy is the ability to do work or cause motion.

_________ 14. Heat can change a solid to a liquid.

_________ 15. Atomic or nuclear energy can be used to run power
plants.

_________ 16. The energy of a hammer is light energy.

_________ 17. Energy exists in only one form.

_________ 18. The mechanical energy of wind can be converted by a
windmill to electrical energy.

_________ 19. When energy changes form, some of it is always
converted to heat.

_________ 20. Many of the appliances that we use every day run on
electrical energy.
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Use the list below to complete the following statements with the name of the
correct energy forms to show the conversion. One or more terms will be used
more than once.

atomic electrical light nuclear
chemical heat mechanical sound

21. When you saw a piece of wood, the blade of the saw is hot.

You have converted the  energy into

 energy.

22. A radio converts  energy into

 energy.

23. When you strike a match  energy is

changed to  and

 energy.

24. Some power plants convert  or

 energy to 

energy.

25. Turning on an electric mixer will convert 

energy into  energy.

26. When you play the banjo,  energy is

changed to  energy.
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27. The muscles in our body change the 

energy of food into  energy.

28. When you light a candle,  energy is

changed to heat and  energy.
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Keys

Practice (pp. 216-217)

1. work; change
2. mechanical, electrical, chemical,

heat, light, sound, and atomic or
nuclear

3. mechanical
4. light
5. chemical
6. heat
7. electrical
8. sound
9. atomic; nuclear

10. converted
11. heat
12. fundamental

Practice (p. 218)

1. electrical; mechanical
2. chemical; light
3. mechanical; sound
4. chemical; heat
5. mechanical; sound

Lab Activity (pp. 219-220)

5. a. yes
b. yes
c. It blew off.
d. yes

6. a. no
b. yes
c. chemical energy
d. yes

7. Chemical; released
8. When energy changes form, some

is always released as heat.

Practice (p. 221)

1. mechanical energy
2. atomic energy
3. electrical energy

4. sound energy
5. nuclear energy or atomic energy
6. light energy
7. chemical energy
8. heat energy

Practice (pp. 222-223)

1. heat; light
2. electrical
3. heat or sound
4. mechanical or heat
5. sound
6. heat; light
7. atomic; nuclear
8. mechanical
9. sound

10. mechanical

Practice (p. 224)

1. Heat
2. liquid
3. gas
4. heat
5. heat
6. any change in the type of energy.
7. that energy can change form but

not be created nor destroyed.

Practice (p. 225)

1. I
2. D
3. F
4. E
5. H
6. C
7. J
8. A or I
9. B

10. G
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Keys

Practice (p. 226)

1. True
2. True
3. True
4. True
5. True
6. False
7. False
8. True
9. True

10. True

Practice (pp. 227-228)

1. chemical; light
2. mechanical; sound
3. atomic or nuclear; electrical
4. electrical; mechanical
5. electrical; sound
6. chemical; heat or mechanical
7. mechanical; heat
8. chemical; heat; light

Unit Assessment (pp. 99-102TG)

1. I
2. C
3. E
4. G
5. F
6. B
7. J
8. D
9. A or I

10. H
11. True
12. True
13. True
14. True
15. True
16. False
17. False
18. True
19. True
20. True

21. mechanical; heat
22. electrical; sound
23. chemical; heat; light
24. atomic or nuclear; electrical
25. electrical; mechanical
26. mechanical; sound
27. chemical; heat or mechanical
28. chemical; light
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Unit 14: Forces and Motion

Overview

In this unit students will learn Isaac Newton's three laws of motion.
Motion, friction, gravity, and inertia will be described.

Purpose

Explain how force and motion are related.

Student Goals

1. Define gravity, friction, weight, resistance, and inertia and give
examples of each.

2. Describe how acceleration due to gravity varies with mass and
distance.

3. Describe the advantages and disadvantages of friction.

4. State how friction can be reduced.

5. Give examples of Newton's three laws of motion.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Bring two stones of different sizes and weights to class. Drop them at the
same time from the same height. Observe the speed with which they fall.
Drop a tennis ball and a piece of paper. Observe. Ask the students to
explain what they saw. Crumple the paper, and repeat the drop. Ask the
students if their hypotheses supported the results.

Inflate a balloon. Release the air as you suddenly let go of the balloon. Talk
about Newton’s third law.
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Place a coin on top of an index card and place the card on top of a glass.
Flick away the card by releasing your index finger from your thumb.
Compare what happens to the coin with what happens when you pull the
card slowly off of the glass. Discuss inertia.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Have students investigate how race cars are designed recognizing the
second law of motion.

Research the various kinds of friction and explain or illustrate with
examples of each. Have students make reports and demonstrate or show
illustrations. Kinds of friction include: static friction, sliding friction,
rolling friction, and fluid friction. Give examples of why friction is
important to us (e.g., stopping a car, walking).

Follow news reports on current space vehicles. Relate these space vehicles
to Newton's third law. Use examples to illustrate momentum.

Discuss the principles of friction and how they are related to an
automobile (e.g., tires, oil, design, etc.).

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.



Unit 14: Forces and Motion 107

Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the laws that state the relationship
between force and motion

______ 2. the tendency of an object to keep its
present state of motion

______ 3. any push or pull

______ 4. the attraction of matter toward
another body of matter

______ 5. when opposing forces are equal and
do not cause movement

______ 6. when one force overpowers another
force; the forces are not equal

______ 7. speed in a definite direction

______ 8. the measure of the force of gravity

______ 9. a type of resistance caused when
one surface touches another surface

______ 10. the SI unit of force

______ 11. any change in speed or direction

______ 12. the abbreviation for newton

______ 13. any force that prevents or slows
down motion

______ 14. the greasing of surfaces that rub
against each other in order to
reduce friction

A. acceleration

B. balanced

C. force

D. friction

E. gravity

F. inertia

G. laws of
motion

H. lubrication

I. N

J. newton

K.  resistance

L. unbalanced

M. velocity

N. weight
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 15. A force is any push or pull on an object.

_________ 16. All forces are equal.

_________ 17. Forces are responsible for motion.

_________ 18. Balanced forces are equal and do not cause movement.

_________ 19. If one force overpowers another force, we would say
that the forces are unbalanced.

_________ 20. Unbalanced forces cause an object to move.

_________ 21. About 300 years ago, Isaac Newton described the force
of gravity.

_________ 22. Sir Isaac Newton developed three laws of motion.

_________ 23. Friction is a type of force that makes objects move easier.

_________ 24. Friction produces heat.

_________ 25. Lubrication will increase the force of friction.

_________ 26. Oil and grease are types of lubricants.

_________ 27. According to Isaac Newton, every object remains at rest
or moves in a straight line until an outside object acts on
it. This is called inertia.
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_________ 28. As the mass of an object increases, the force of gravity
on it does not change.

_________ 29. As the distance between two objects doubles, the force
of gravity between them is reduced in proportion to the
square of the distance.

_________ 30. Newton's third law of motion stated there is not always
an equal and opposite reaction for every action.
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Keys

Practice (pp. 237-238)

1. d
2. b
3. d
4. b
5. a
6. a
7. c
8. C
9. A

10. B

Practice (pp. 239-241)

1. push; pull
2. equal; movement
3. unbalanced
4. move
5. Gravity
6. Sir Isaac Newton
7. mass; far; Earth
8. increases; decreased
9. Weight

10. newton (N)
11. N
12. resistance
13. Friction
14. slow down
15. heat
16. Rough
17. Lubrication
18. three
19. force
20. Inertia
21. speed; force
22. acceleration; size
23. faster
24. direction
25. do not
26. action; reaction

Lab Activity (pp. 242-243)

1. a. yes
b. yes
c. friction
d. yes

2. a. easier
b. friction
c. soap
d. lubricant
e. friction

Practice (pp. 244-245)

1. Answers will vary.
2. The moon has only 1⁄6 Earth's

mass, and therefore can exert less
force.

3. Drawings will vary.
first law of motion (inertia)
third law of motion (action and
reaction)
The second trip was easier. More
force made the trip easier.
second law of motion

4. Yes, because I would be farther
from Earth. As you move away,
the force of gravity decreases.
Yes, because the force of gravity
increases as the mass of the
objects increase.

Practice (p. 246)

1. B
2. F
3. A
4. E
5. L
6. K
7. I or H
8. D
9. H

10. C
11. J
12. G
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Keys

Practice (pp. 247-248)

1. no
2. yes
3. balanced force
4. unbalanced force
5. weight
6. newton (N)
7. yes
8. resistance
9. friction

10. yes
11. yes
12. lubrication
13. oils and greases (water is

acceptable)
14. Sir Isaac Newton
15. The tendency of an object to keep

its present state of motion.

Practice (p. 249)

1. First law of motion: objects tend to
remain at rest, or move in a straight
line, until outside forces act on
them

2. Second law of motion: the motion
of an object is set by the size of the
force acting on it

3. Third law of motion: for every
action there is an equal and
opposite reaction

Unit Assessment (pp. 107-109TG)

1. G
2. F
3. C
4. E
5. B
6. L
7. M
8. N
9. D

10. J or I

11. A
12. I
13. K
14. H
15. True
16. False
17. True
18. True
19. True
20. True
21. True
22. True
23. False
24. True
25. False
26. True
27. True
28. False
29. True
30. False
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Unit 15: Machines

Overview

In this unit students will learn the function of machines. There are six
simple machines. These may be combined to make compound machines.
Efficiency and mechanical advantage will be discussed.

Purpose

Explain how machines are used to perform work.

Student Goals

1. List simple machines and define their functions.

2. Define a compound machine and give at least two examples.

3. Define efficiency.

4. Design a simple experiment to determine mechanical advantage.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Use a bottle opener to demonstrate a simple machine—a first-class lever or
a second-class lever.

Display a bicycle and discuss all the simple machines that make up the
bicycle.

Observe derricks, cranes, or tow-cars in action, if possible. Have students
draw and label the block-and-tackle machinery.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

Have students bring in pictures of machines. Identify the simple machines
that make up the compound machines.

Compare actual mechanical advantage (AMA) and ideal mechanical
advantage (IMA). Work problems in class.

Discuss how machines rely on the concept of action/reaction. Identify the
sources of the energy used by machines.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a wheel with a grooved rim
that rotates on a rod called an
axle

______ 2. a flat surface that has been
raised at one end

______ 3. a simple machine with an
inclined plane that winds
around a center

______ 4. the number of times a force is
multiplied by a machine

______ 5. the measure of work input to
work output

______ 6. an opposing force

______ 7. machines built by putting two
or more machines together

______ 8. a type of inclined plane with
sloping sides that come to a
point

______ 9. a simple machine consisting of
a large wheel rigidly attached
to a smaller one

______ 10. amount of force

______ 11. any device that makes work
easier by changing speed,
direction, or strength of a force

______ 12. a rigid bar that moves around
a point

A. compound
machines

B. efficiency

C. effort

D. inclined plane

E. lever

F. machine

G. mechanical
advantage

H. pulley

I. resistance

J. screw

K. wedge

L. wheel and axle
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 13. Early man had to depend on his own body to do any
form of work.

_________ 14. Machines help us perform very hard jobs.

_________ 15. A machine cannot increase the amount of energy; it can
only transfer energy.

_________ 16. A compound machine is made from a combination of
simple machines.

_________ 17. Another way to say that a machine increases force is to
say that it multiplies force.

Answer the following using short answers.

18. What are the six simple machines? ___________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

19. What are two examples of a compound machine?______________

_________________________________________________________

_________________________________________________________

_________________________________________________________



117Unit 15: Machines

Use the list below to complete the following statements.

block and tackle gentle steep work output
fixed movable threads
fulcrum slope work input

20. A pulley that does not move, but only changes the direction of the

force is called a  pulley.

21. A pulley that moves and increases force is called a

 pulley.

22. A  is a system of pulleys.

23. A surface with an upward or downward slant is called a

 .

24. A  slope has an upward slant with a

gradual rise.

25. A  slope has an upward slant with a sharp

rise.

26. The inclined plane or ridges on a screw are called

 .

27.  is the amount of work put into a

machine.

28.  is the amount of work a machine produces.

29. A  is the point about which a lever turns.
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Answer the following using short answers.

30. Write the formula for mechanical advantage.__________________

31. Find the MA of each of these ramps. (Remember that the effort is to
lift an object.)

MA =______________ .     MA=______________ .

32. Which of the following ramps has the smallest mechanical
advantage?

_________________________________________________________

Explain your answer. ______________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

2 m

10 m 4 m

2 m

3 in

9 in

4 in

4 in

3 in

6 in

a. b.

a. b.

c.
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Keys

Practice (pp. 262-263)

1. MA = 1000 =  2
  500

2. MA = 600 = 3
200

3. MA = 60 = 1
60

4. MA = 4000 = 4
1000

5. MA = 3000 = 3
1000

6. MA   = R    3 = 300   E = 300 = 100 N
  E      E 3

Lab Activity (pp. 264-265)

1. no (Point out to students that they
cannot use their fingernails. The
fingernails would act as a lever.)

4. a.  yes
b. hard

6. a. yes
b. easier
c. yes

7.     closer

Practice (p. 266)

1. lever
2. fulcrum
3. resistance
4. effort
5. resistance arm
6. effort arm
7. mechanical advantage

Practice (pp. 267-268)

1. body
2. Machines
3. make a force stronger; change

direction; change speed
4. transfer

5. pulley; wedge; inclined plane;
lever; screw; wheel and axle

6. lever
7. pulley
8. fixed
9. movable

10. multiplies

Practice (pp. 269-271)

1. b
2. c
3. d
4. a
5. c
6. b
7 d
8. a
9. d

10. c
11. d
12. a

Practice (p. 272)

1. E
2. G
3. I
4. D
5. A
6. F
7. H
8. J
9. B

10. C

Unit Assessment (pp. 115-118TG)

1. H
2. D

 3. J
4. G

 5. B
6. I
7. A
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Keys

8. K
9. L

10. C
11. F
12. E
13. True
14. True
15. True
16. True
17. True
18. lever, pulley, inclined plane, wedge,

screw, and wheel and axle
19. Answers will vary.
20. fixed
21. movable
22. block and tackle
23. slope
24. gentle
25. steep
26. threads
27. Work input
28. Work output
29. fulcrum
30. MA  =    resistance = R

                    effort E

31. MA  =    10 = 5
      2

MA  = 4 = 2
       2

32. b
The resistance (the horizontal) is
equal to the effort (the vertical) and
you get no mechanical advantage.
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Unit 16: Magnetism

Overview

In this unit students will learn that magnetism is a force that attracts or
repels substances. Magnets have north and south poles. Like poles repel;
unlike poles attract. Magnets can be created when atoms line up. Heat,
hitting, or dropping a magnet will destroy its magnetism. Earth acts like a
magnet. A compass helps locate direction by pointing to the magnetic
north.

Purpose

Identify sources of electricity and uses of magnetism.

Student Goals

1. Diagram the lines of force for attracting and repelling magnets.

2. Relate magnetic force to Earth.

3. State the law of magnetic poles.

4. Name three ways to make a magnet.

5. Name three ways to demagnetize a magnet.

6. Explain how an electromagnet works, and relate the connection
between electricity and magnetism.

7. Understand how to use a compass.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Give students magnets. Let them explore and learn about some of the
properties of magnets by discovery.
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Demonstrate the magnetic field of a bar magnet using an overhead
projector, a bar magnet, iron filings, and a transparency. Place the bar
magnet on the overhead projector. Put the transparency over the magnet.
Sprinkle the iron filings on top. The magnetic field will be shown when
the filings align.

Use a compass to test various steel objects for magnetism.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Make a compass using a magnetized needle pushed through a cork. Float
the cork in water.

Some students may wish to build bells and buzzers that operate with
electromagnets.

Use the library to research how electricity is generated by magnetism in a
generator and explain the process to the class. Ask them to research
Michael Faraday.

Display Lenz's law by performing an Eddy experiment. Use a copper tube
and two masses. One mass should be a neodymium magnet of a slightly
smaller diameter than the inside of the pipe. Drop both masses down the
tube and ask the students to predict the results. The magnet will not fall at
the same rate. Ask the students to explain what they've seen.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. an instrument with a
magnetized needle that points
to the magnetic north

______ 2. imaginary lines that show a
magnetic field

______ 3. to make into a magnet

______ 4. the space around a magnet
where a force is noticeable

______ 5. a device that creates a magnetic
field made by connecting a coil
of wire to an electric current

______ 6. of or relating to a magnet or
magnetism

______ 7. a substance that attracts or
pulls on other substances

______ 8. a property of matter that
creates forces that attract or
repel certain substances

______ 9. anything that is not attracted to
a magnet

______ 10. to remove the magnetic
properties of a magnet

A. compass

B. demagnetize

C. electromagnet

D. lines of force

E. magnet

F. magnetic

G. magnetic field

H. magnetism

I. magnetize

J. nonmagnetic
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Use the list below to complete the following statements. One or more terms will be
used more than once.

attract like repel
compass north pole south pole
induced poles unlike

11. The ends of the magnets are called  .

12. The end of the magnet that always points to the north (if free to

move) is called the  .

13. The end of the magnet that always points to the south (if free to

move) is called the  .

14. The north pole of one magnet and the north pole of another magnet

would be considered  poles.

15. The north pole of one magnet and the south pole of another

magnet would be considered  poles.

16. Two north poles or two south poles of magnets will

 .

17. A north pole and a south pole of two magnets will

 .

18. The law of magnetic poles states that unlike poles

 and like poles repel.



Unit 16: Magnetism 125

19. Magnetism that is caused by an object touching or being placed near

a magnet is called  magnetism.

20. A  is an instrument that has a

magnetized needle that points to the magnetic north.

21. The northern end of Earth’s axis is called the

 .

22. The southern end of Earth’s axis is called the

 .

Answer the following using short answers.

23. What are the two magnetic poles of Earth? ___________________

_________________________________________________________

_________________________________________________________

24. Are the magnetic poles mentioned above the same as the North and
South geographic poles of Earth?

_________________________________________________________

25. What are three ways to make a magnet? ______________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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26. What are three ways to demagnetize a magnet? _______________

_________________________________________________________

27. How does an electromagnet work? __________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice (p. 284)

1. attaching a metal object to a
magnet; rubbing it with a magnet;
using electricity to make an
electromagnet

2. heating; hitting; dropping
3. the electrons traveling through the

wire induce a magnetic field
4. north magnetic pole; south

magnetic pole
5. no

The actual north magnetic pole is
about 800 miles from the north
geographic pole.

Lab Activity 1: Part 1 (pp. 285-286)

5. Diagrams will vary.
6. poles
7. middle
8. poles
9. middle

Lab Activity 1: Part 2 (pp. 286-287)

3. a. repel
b. repel

4. a. attract
b. attract

6. Diagrams will vary.
9. Diagrams will vary.

10. repel; attract

Lab Activity 2 (pp. 288-289)

5. The end of the needle that was
rubbed with the bar magnet.

7. It became magnetized.
8. north and south
9. It has a magnetic attraction to

Earth's magnetic north pole.
10. No. The compass needle would

not point to magnetic north.

Practice (pp. 290-292)

1. magnetism
2. magnet
3. magnetic
4. nonmagnetic
5. poles
6. north pole
7. south pole
8. repel; attract
9. like

10. unlike
11. magnetic field
12. lines of force
13. induced
14. magnetize
15. electromagnet
16. demagnetize
17. North pole
18. South pole
19. magnetic north pole
20. compass

Unit Assessment (pp. 123-126TG)

1. A
2. D
3. I
4. G
5. C
6. F
7. E
8. H
9. J

10. B
11. poles
12. north pole
13. south pole
14. like
15. unlike
16. repel
17. attract
18. attract

   19. induced
20. compass



Unit 16: Magnetism128

Keys

21. North Pole
22. South Pole
23. magnetic north; magnetic south
24. no
25. place in contact with a magnet; rub

with a magnet; make an
electromagnet

26. heating; hitting; dropping
27. As electrons flow through a wire,

they induce a magnetic field in a
core.
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Unit 17: Electricity

Overview

In this unit students will learn that electricity is caused by a flow of
electrons. Static electricity is caused by (+) or (-) charged materials.
Current electricity moves along a path or circuit. A direct current (DC)
only moves one way. Alternating current (AC) moves back and forth. A
circuit can be either series or parallel. Students will learn that electricity
can cause electromagnetic waves to be produced.

Purpose

Describe the general characteristics of electricity.

Student Goals

1. Describe how objects may acquire positive or negative charges,
based on experiments with static electricity.

2. Describe how a dry cell produces electricity.

3. Explain how a generator works.

4. Describe the difference between direct and alternating current.

5. List three conductors and three insulators.

6. Explain the difference between static and current electricity.

7. Construct series and parallel circuits.

8. Relate electricity to electromagnetic radiation.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Show how a charged comb attracts and picks up small pieces of paper. You
may also try vinyl rubbed with wool or acetate rubbed with cotton.
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Students are very familiar with a wide variety of electronic devices (e.g.,
TV, radio, VCR, camcorder, video games, calculators, computers,
telephones, etc.). Knowledge of how this equipment works can be very
useful.

Obtain a voltmeter and an ammeter and demonstrate for the class.

Compare the flow of an electric current to the flow of water through the
pipes. With wiring, a light bulb, a switch, and a battery, set up a simple
electric circuit. Ask the students what will happen when the switch is
open or closed. Test the hypothesis.

Bring in professionals from the electronics industry. Ask them to discuss
their educational background and their job descriptions.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Have a student gather information on Thomas Edison, Michael Faraday,
or other pioneers in electricity for a class presentation.

Test the skin resistance of students using an ohmmeter.

An old dry cell can be sawed in half lengthwise. Observe its construction.
Have students draw a diagram.

Have students find out the wattage of various home appliances, such as
the refrigerator, oven microwave, toaster, television, clothes dryer, hair
dryer, etc. Calculate the cost per hour of operation. Project monthly fees.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the path a current follows

______ 2. a form of energy in which
electrons are flowing

______ 3. an incomplete path or circuit
that blocks the flow of
electricity

______ 4. a complete path or circuit
which allows electricity to
move along it

______ 5. the form of electricity caused
by a charged (+) or (-) particle

______ 6. the flow of electrons along a
path

A. circuit

B. closed circuit

C. current

D. electricity

E. open circuit

F. static electricity

Answer the following using short answers.

7. What is the difference between static and current electricity?

_________________________________________________________

_________________________________________________________

_________________________________________________________

8. Lightning is a form of what kind of electricity? ________________

_________________________________________________________

9. What type of electricity is used to run appliances in your home?

_________________________________________________________
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Use the list below to complete the following statements.

alternating battery dry cell parallel
armature direct generator series

10. A  is a group of cells that use chemicals

to create or store electricity.

11. The kind of battery used in a flashlight is a

 .

12. A  is a machine that produces electricity

by means of mechanical energy.

13. A generator contains magnets and a large coil of wire. This coil is

called an  .

14. A  circuit has only one path for electricity

to follow.

15. A  circuit provides more than one path

for electricity to follow.

16. A  current is an electrical current that

flows in only one direction.

17. An  current is an electrical current that

flows in one direction, then in the other direction. It changes

direction many times every second.
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Answer the following using short answers.

18. What is the difference between direct and alternating currents?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

19. What kind of current does a dry cell produce?_________________

_________________________________________________________

20. What type of current is used in homes and offices?_____________

_________________________________________________________

Write True if the statement is correct. Write False if the statement is not correct.

_________ 21. A conductor is a material that allows electricity to pass
through it.

_________ 22. An insulator is a material that will allow electricity to
pass through it.

_________ 23. Electric current cannot flow through wires.

_________ 24. Electromotive force moves electricity.

_________ 25. Electricity can be measured.

_________ 26. Alternating current can cause an electromagnetic wave
to radiate.
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Identify the conductors and insulators from the list below. Write C if it is a
conductor and I if it is an insulator.

_________ 27. swimming pool

_________ 28. Styrofoam

_________ 29. plastic

_________ 30. copper wire

_________ 31. silver

_________ 32. glass

_________ 33. rubber

Use the list below to complete the following sentences.

amp ohm volt

 34. A  measures electromotive force.

35. An  tells how much current is being pushed.

36. An  is a unit that measures the amount of

resistance.
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Answer the following using complete sentences.

37. Explain how a dry cell produces electricity. ___________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

38. Explain how a generator works. _____________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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39. Describe the relationship between electricity and magnetism.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice (pp. 305-308)

1. Electrons that are flowing.
2. A build up of charges between two

objects.
3. Static electricity does not follow a

path, but current electricity does.
4. The actions of most forces we

observe are the result of charges
built up between atoms and/or
molecules.

5. current electricity
6. A device that uses dry chemicals

to store and produce electricity.
7. The chemicals react and electrons

are released to flow.
8. A device that changes mechanical

energy into electrical energy.
9. The generator spins the armature

between magnets and this induces
the flow of electrons.

10. The path taken through a
conductor.

11. closed circuit
12. open circuit
13. series circuit
14. parallel circuit
15. parallel circuit
16. A current that always travels in

the same direction.
17. A current where the direction

changes several times each second.
18. Direct current loses power over

long distances while AC does not;
DC is unidirectional but AC is not.

19. The magnetic field of DC is always
aligned in the same direction; AC
currents change directions 60
times each second and so does the
direction of the magnetic field.

20. conductor
21. Answers will vary.
22. insulator
23. Answers will vary.
24. the force that causes electrons to

move

25. electromotive force
26. the amount of current
27. the amount of resistance
28. As the current changes direction,

the magnetic field changes. The
result is an electromagnetic wave
that moves away from the source.

Lab Activity 1 (p. 309)

1. a. no
b. no
c. no

3. a. yes
b. yes
c. from the wool
d. static

Lab Activity 2 (pp. 310-313)

7. a. The light bulbs light up.
b.  yes

8. a. The light bulbs go off.
b. no

10. a. It doesn't light.
b. series

12. a. The light bulbs light up.
b. yes

13. a. The light bulbs go off.
b. no

15. a. The other light bulb lights
up.
b. parallel

16. You wouldn't want the entire
hallway dark because one
bulb burned out.

Practice (pp. 314-317)

1. Electricity
2. Static
3. Static
4. Current
5. static
6. current
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7. cell
8. dry cell
9. chemical; electrical

10. generator
11. armature
12. electrons
13. open
14. closed
15. series; parallel
16. series
17. parallel
18. direct; alternating
19. electromagnetic wave
20. DC; AC
21. conductor
22. insulator
23. copper; silver
24. glass; plastic; rubber
25. Electromotive force (EMF)
26. resistance
27. volt
28. electromotive force (EMF)
29. ammeter
30. ohm
31. forces
32. atoms

Practice (pp. 318-319)

1. b
2. d
3. b
4. d
5. a
6. b
7. c
8. d
9. b

10. b

Unit Assessment (pp. 131-136TG)

1. A
2. D
3. E
4. B

5. F
6. C
7. Static electricity is an unmoving

charge and currents move.
8. static electricity
9. current electricity

10. battery
11. dry cell
12. generator
13. armature
14. series
15. parallel
16. direct
17. alternating
18. alternating current changes

direction several times each second,
while the direct current does not

19. direct cell
20. alternating current
21. True
22. False
23. False
24. True
25. True
26. True
27. C
28. I
29. I
30. C
31. C
32. I
33. I
34. volt
35. amp
36. ohm
37. The cell contains chemicals that

react. As they react, electrons are
released. These electrons travel
through a conductor to complete
the chemical reaction.

38. The armature of the generator is
spun through a magnetic field. This
causes a current to be induced.
Generators make use of the
electromagnetic effect.
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39. Electricity and magnetism are the
result of a single force, the
electromagnetic force. This is seen
by the relationship between
magnetic and electric current
induction and the creation of
magnetic fields by electricity.
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Unit 18: Nuclear Energy

Overview

In this unit students will learn that atoms store huge amounts of energy.
This energy can be released by fission or fusion. Nuclear power plants
produce energy and dangerous radioactive waste. Scientists are searching
for ways to eliminate the problems associated with nuclear energy.
Students will further explore how scientific ideas are conceived and
developed.

Purpose

Describe the nature of nuclear changes and their impact on living things.

Student Goals

1. Develop an understanding of the nature, properties, types, and uses
of nuclear radiations.

2. Describe how nuclear fission and fusion may be used as forces of
energy.

3. Define chain reaction, nuclear reactor, control rod, and describe
how they interact in nuclear power plants.

4. State positive and negative reasons about the continued
development of the nuclear fission reactor.

5. Define radioactivity.

6. Understand the process by which scientific ideas are conceived and
developed.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Show films on atom smashing or particle accelerators.
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Discuss the use of nuclear energy as a possibility for our future.

Bring a luminous watch to class. With a Geiger counter, demonstrate the
radiation.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Marie and Pierre Curie discovered two new radioactive elements. Write a
short report about this discovery. Examine the effects of radiation on their
lives.

Write a letter to the local power company. Ask for information on nuclear
power plants. Make a list of some of the advantages and disadvantages of
nuclear power. Use the information to make a poster on nuclear power.

Find out the uses of radioisotopes in agriculture, industry, and medicine.
Have students prepare a chart for display.

Have students report on early atomic scientists such as Enrico Fermi, Lise
Meitner, and Otto Hahn.

Present Einstein’s energy-mass equation, showing the relationship
between nuclear reactions and his predictions. Take the time to discuss
other implications of relativity.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the movement of energy as a wave

______ 2. a barrier that stops a nuclear
reaction

______ 3. splitting an atom

______ 4. the center of an atom

______ 5. a nuclear reaction in which two or
more nuclei are pushed together
to form one large nucleus

______ 6. a reaction that occurs when one
atom is split

______ 7. describing elements or isotopes
that spontaneously decompose

______ 8. the form of energy that holds the
nuclei of atoms together

______ 9. theory that describes the
fundamental relationship between
matter and energy

______ 10. a self-sustaining nuclear reaction

______ 11. a machine used to control or
create a nuclear chain reaction

______ 12. an atom or group of atoms with a
different atomic mass

______ 13. the waste produced by a nuclear
reactor

______ 14. forms of energy given off by
nuclear material

A. chain
reaction

B. control rod

C. fission

D. fusion

E. isotope

F. nuclear
energy

G. nuclear
reaction

H. nuclear
reactor

I. nucleus

J. radiation

K. radioactive

L. radioactive
waste

M. radioactivity

N. theory of
relativity



Unit 18: Nuclear Energy144

Write True if the sentence is correct. Write False if the sentence is not correct.

_________ 15. Large amounts of energy are released by fission and
fusion.

_________ 16. Fission can be controlled using a nuclear reactor. In this
way, fission can be used to produce useful energy.

_________ 17. A nuclear reactor produces heat.

_________ 18. Nuclear power plants produce energy.

_________ 19. A nuclear power plant produces radioactive wastes
which cannot be destroyed and may be harmful.

_________ 20. Ideas in science are usually limited and grow slowly but
sometime spring from unexpected findings.

Answer the following using complete sentences.

21. What are two arguments for continued development of nuclear
fission reactors?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

22. What are two arguments against the continued development of the
nuclear fission reactor?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Lab Activity (pp. 331-332)

 2. a. they fall
b. uncontrolled

4. a. no
b. the chalkboard eraser
c. the chalkboard eraser
d. the control rods

Practice (p. 333)

1. nuclear energy
 2. nucleus
3. chain reaction
4. fission
5. nuclear reaction
6. Fusion
7. nuclear reactor
8. theory of relativity

Practice (p. 334)

1. D
2. A
3. B
4. G
5. F
6. E
7. C
8. H

Practice (p. 335)

1. True
2. False
3. True
4. True
5. False
6. True
7. True
8. True
9. False

10. True

Practice (p. 336)

Answers will vary.

Unit Assessment (pp. 143-146TG)

1. J
2. B
3. C
4. I
5. D
6. G
7. K
8. F
9. N

10. A
11. H
12. E
13. L
14. M
15. True
16. True
17. True
18. True
19. True
20. True
21. Answers will vary.
22. Answers will vary.
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Unit 19: Heat

Overview

In this unit students will learn that heat is a form of energy. It causes
matter to expand and contract. Heat also causes matter to change form.
Temperature measures the amount of heat. Heat moves through processes
called conduction, convection, and radiation. Heat energy has many
important uses. Thermodynamic relationships will be discussed.

Purpose

Describe the nature of heat and its uses.

Student Goals

1. Describe and compare temperature and heat.

2. Describe conduction, convection, and radiation.

3. Describe the effect of heat on the states of matter.

4. Understand that thermodynamics describes the relationship
between heat and work and that usable energy is lost as heat is
produced.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Set up a demonstration to distinguish between heat and temperature.
Equipment needed: two Styrofoam coffee cups, two thermometers, a pan,
a heat source, a large bundle of nails tied together with string, and a single
nail. Place the nails into a pan of water and heat the water until it boils. Fill
each of the two cups about 2⁄3 full of cool water. Measure the temperature
of the water and record. Using tongs, put the bundle of nails into one cup
of water and the single nail into the other cup. Put a thermometer into
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each cup and record the readings every 30 seconds for five minutes. Note:
both objects will have the same temperature, but the larger mass has far
more heat. It will transfer the heat to the water and raise the water's
temperature more rapidly.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Take a flat copper strip and hold it over a flame. Explain how heat travels
by conduction.

Use dry ice and show some of the effects on different forms of matter.

Make a display of various kinds of insulating materials.

Display bimetallic strips. Ask the students to hypothesize uses for this
technology other than in thermometers.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

_______ 1. a temperature scale with the
boiling point of water at 100°,
the freezing point of water at
0°, and body temperature at
37°

_______ 2. a form of energy that causes a
random motion of molecules
or atoms

_______ 3. to move back and forth very
quickly

_______ 4. poor conductor of heat

_______ 5. the way that heat moves
through a solid

_______ 6. the way that heat moves
through a liquid or gas

_______ 7. a type of resistance caused
when one surface touches
another surface

_______ 8. how heat travels through
empty space

_______ 9. a temperature scale with the
boiling point of water at 212°,
the freezing point of water at
32°, and the normal body
temperature at 98.6°

_______ 10. a measure of the amount of
heat in a substance; a measure
of how fast molecules are
moving in their random motion

A. Celsius

B. conduction

C. convection

D. Fahrenheit

E. friction

F. heat

G. insulator

H. radiation

I. temperature

J. vibrate
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Use the list below to complete the following statements.

coal convection radiation
conduction expand sun
conductors insulators vibrate
contract oil

11. When molecules in matter  , this is

caused by heat.

12. Most of the heat on earth comes from the

 .

13. Two fuels that give off heat as they burn are

 and  .

14. When molecules in matter vibrate, they spread out. This causes the

heated matter to become a little larger, or

 .

15. When the matter is cooled, the molecules move closer together, or

 .

16. The passing of heat from molecule to molecule in solids is known

as  .

17. Objects that heat up easily are known as  .

18. Wood, Styrofoam, and plastic are poor conductors of heat. Poor

conductors of heat are called  .
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19. When a liquid or a gas is heated, the molecules closest to the heat

begin to vibrate. They move faster and faster. They move away from

the heat. Cooler molecules take their place. This process is known as

 .

20. Heat moves through outer space by means of

 .

Write True if the statement is correct. Write False if the statement is not correct.

_________ 21. Only molecules in liquids vibrate.

_________ 22. Heat causes molecules to vibrate faster.

_________ 23. Cooling causes molecules to vibrate faster.

_________ 24. All of our energy comes from coal.

_________ 25. Heat and temperature are the same.

_________ 26. We measure temperature with a thermometer.

_________ 27. Temperature tells us how quickly molecules vibrate.

_________ 28. Temperature is measured in degrees.
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Answer the following using complete sentences.

  29. What are the two types of temperature scales? ________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

30. Describe the difference between heat and temperature.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

31. Describe what happens to the amount of energy in a system when
energy is transformed. Discuss usable energy.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice (pp. 345-347)

1. Heat is a form of energy that causes
particles to move randomly.

2. Heat is caused by the random
movement of particles.

3. Most of Earth’s heat comes
from the sun.

4. Yes, friction does cause heat.
5. Heat can cause matter to expand

and change phase. (Other answers
possible.)

6. Water expands when it is turned
to ice.

7. The amount of heat increases when
energy changes form.

8. Particles transfer energy to one
another after colliding.

9. Conduction is the movement of
heat through a solid object.

10. Objects that heat up easily are
called conductors.

11. Insulators are poor conductors of
heat.

12. Wood, styrofoam, and plastic
are three common insulators.
Answers will vary.

13. Heated particles move away and
are replaced by cooler molecules.

14. Convection is the way that
heat moves through liquids
or gases.

15. Radiation is the way that heat
moves through a vacuum.

16. Temperature is a measurement of
the amount of heat in a substance
and how fast the molecules are
moving in their random motion.

Lab Activity (pp. 348-349)

2. no
3. a. yes

b. heat
c. yes
d. it moved away
e. convection

Practice  (pp. 350-352)

1. expand
2. heat; vibrating
3. hot
4. contract
5. sun
6. coal; oil
7. expand
8. slow down
9. size; phase

10. Heat
11. conduction
12. conductors
13. vibrate; molecules; vibrate;

vibrating
14. insulators
15. wood; Styrofoam; plastic
16. convection
17. closest; away; Cooler
18. rises; air; convection current
19. Radiation
20. Temperature; fast
21. thermometer
22. Fahrenheit; Celsius
23. thermodynamics
24. kill
25. liquid

Unit Assessment (pp. 151-154TG)

1. A
2. F
3. J
4. G

 5. B
6. C
7. E
8. H
9. D

10. I
11. vibrate
12. sun
13. coal; oil
14. expand
15. contract
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16. conduction
17. conductors
18. insulators
19. convection
20. radiation
21. False
22. True
23. False
24. False
25. False
26. True
27. True
28. True
29. Fahrenheit; Celsius
30. Heat is a form of energy that

causes random motion;
temperature measures the speed at
which particles vibrate randomly.

31. The amount of energy stays the
same but some is lost to heat. The
amount of usable energy drops.
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Unit 20: Waves

Overview

In this unit students will learn that waves are caused by energy. Waves
move energy from one place to another. All waves have wavelength,
speed, frequency, and amplitude. Waves are affected by refraction and
reflection. Waves can move through different forms of matter. Sound and
light are types of waves. The relationship of waves and matter is
discussed.

Purpose

Explain the basic properties of waves.

Student Goals

1. Describe a wave as a movement of energy.

2. Define wavelength, speed, frequency, and amplitude.

3. Discuss how matter may behave as a particle, a wave, or other form.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Use a coiled spring (like a Slinky toy) to demonstrate a longitudinal wave.

Have students describe some of their own experiences with waves at
lakes, rivers, or the ocean.

Tie a rope to a door knob and shake the loose end rather hard. Waves will
be seen moving along the rope to the door and then back from the door.

Locate an oscilloscope and demonstrate wave patterns to the class. The
effects of frequency and amplitude can be shown with it. Use a
microphone and tuning forks or other instruments to "display" sound.
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Reinforcement

Provide other opportunities for practice and hands-on activities.

A ripple tank (or a fish tank) will be useful in this unit to show reflection
and refraction of waves.

Float a cork in water. Strike the water and observe the waves and the
motion of the cork. The cork's motion shows the wave pattern.

Earthquakes produce both longitudinal and transverse waves. Show a
film on earthquakes or have students find articles and stories about
earthquakes. Explain how the seismograph uses waves to locate the
epicenter of the earthquake.

Invite the school band director to demonstrate how different musical
instruments produce tones.

Have some students research how bats use sound waves to direct them in
flight. Report to the class.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Match each definition with the correct term. Write the letter on the line provided.

______ 1. half the distance between the
crest and trough

______ 2. the process in which a wave is
thrown back after hitting a
barrier that does not absorb,
or take up, some of the energy
of the wave

______ 3. a disturbance that is caused
by energy moving from one
location to another

______ 4. a change in the direction of a
wave because its speed has
changed

______ 5. how fast a wave moves

______ 6. the energy of moving things

______ 7. the unit of measure for
frequency

______ 8. high point of a wave

______ 9. the low point of a wave

______ 10. the measure of the number of
crests that pass a point in a
second

______ 11. the distance between the crest
of one wave and the next

______ 12. abbreviation for hertz

A. amplitude

B. crest

C. frequency

D. hertz

E. Hz

F. kinetic energy

G. reflection

H. refraction

I. speed

J. trough

K. wave

L. wavelength
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Answer the following using complete sentences.

13. What are the four properties of waves? _______________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

14. What are two types of waves? _______________________________

_________________________________________________________

_________________________________________________________

15. What kind of frequency does a wave have with a long wavelength?

_________________________________________________________

_________________________________________________________

16. What kind of frequency does a wave have with a short wavelength?

_________________________________________________________

_________________________________________________________

17. An electron is matter. What about it makes it seem like a wave?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (pp. 362-363)

A. a disturbance that is caused
by energy moving from one
location to another

B. 1. energy
2. solids; liquids; gases
3. Sound

 C. 1. a. the distance between the
crest of one wave and the
wave that follows it

b. crests; troughs; amplitude
2. how fast a point of a wave

moves
3. a. the measure of the number

of waves that pass a point in
a second

b. Hertz
 D. 1. a change in the direction of

a wave caused by a change
in its speed

2. reflection
E. 1. wave

2. electron

Lab Activity (pp. 364-365)

 2. a. a wave
b. energy

3. a. slowly
b. frequency

4. a. reflected/it moved back
down the rope

b. reflection
5. Answers will vary.
6. Answers will vary.
7. amplitude
8. it did not change it
9. no change

10. no affect

Practice (pp. 366-367)

1. wave
2. frequency; speed; amplitude;

wavelength

3. crest
4. trough
5. wavelength
6. speed
7. Frequency
8. hertz
9. hertz

10. Refraction
11. Reflection
12. wave

Practice (p. 368)

1. F
2. J
3. G
4. E
5. C
6. I
7. B
8. K
9. H

10. A
11. D

Practice (p. 369)

1. frequency; speed; amplitude;
wavelength

2. Answers will vary.
3. low frequency
4. high frequency

Unit Assessment (pp.159-160TG)

1. A
2. G
3. K
4. H
5. I
6. F
7. D or E
8. B
9. J

10. C
11. L
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Keys

12. E
13. frequency; speed; amplitude;

wavelength
14. Answers will vary.
15. low frequency
16. high frequency
17. It behaves as if it has wavelength,

amplitude, and frequency.
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Unit 21: Science, Society, and the World

Overview

Students will learn about the relationships between industry, economics,
government, technology, scientists, and society. Human values and
abilities will be related to increasing levels of technology. Natural bias and
peer review will be described.

Purpose

Students will understand unifying concepts and processes in science,
technology, and society.

Student Goals

1. Understand that scientists in one area tend to see issues in similar
ways. Discuss methods for overcoming this bias.

2. Describe what technology is, how it progresses, and the forces that
control its creation and development.

3. Discuss the relationship between technology and the values of both
a society and individuals within that society.

Suggestions for Enrichment

Choose one or more ways to create interest in the unit.

Bring in a variety of tools that show levels of technology from very simple
to highly complex (e.g., a mortar and pestle as compared to a
microcomputer). Have students choose one tool and research the
development of this implement.

Ask students to do current-events research to identify one area of
technology that is creating problems. Have them identify the reasons for
this problem, and ask them to find ways in which scientists or others are
striving to solve the problem. Will a new technology be a solution for the
problems of this older technology?
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Ask a contractor, architect, or other construction professional to present
information on the techniques used in constructing a variety of buildings.
Encourage students to ask questions about careers and education.

Reinforcement

Provide other opportunities for practice and hands-on activities.

Assign students the task of finding three “problems” in their own home.
Ask them to get into groups and brainstorm techniques for solving these
problems. Have the students pick the best problem and solution and
present this technology to the class.

Have the students write short science-fiction stories that describe a future
problem. The students should leave the problem unsolved. Let the class
discuss possible technologies to solve the problem.

Design a puzzle for the students to solve. Give each student one vital
piece of information. Ask them to predict the difficulty of solving the
problem.

See Appendices A, B, and C for other instructional strategies, teaching
suggestions, and accommodations/modifications.
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Unit Assessment

Use the list below to complete the following statements.

abilities hinder people scientists
by-product industry predict society
electricity peers research technology
grant

1. The increasing ability of humans to perform complex tasks is made

possible by advances in  .

2. The in which people live has an impact on

practically every aspect of their lives.

3.  includes not only one business or

machine but all the people involved in producing a certain type of

product.

4. Technology can make life easier but can also cause problems that

 and others have to solve.

5. The economy of the world controls when money may be available for

 .

6. An amount of money awarded for solving a specific problem is

known as a  .

7. Acid rain is an example of a  .

8. Acid rain is a result of technology used to generate

 .
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9. Bias is a preference that can  impartial

judgement.

10. Those scientists that test the accuracy of findings by reviewing the

work of other scientists are known as  .

11. One of the powerful uses of science is its ability to

 future events and problems.

12. Technology has different value for different  .

13. If a technological solution does not take into account the

 and values of people, then it will not

succeed.

Answer the following using complete sentences.

14. Describe an older technology that has been adapted to our modern
world. Predict ways in which there may be problems with the
technology and what solutions there may be to that problem.

_________________________________________________________

_________________________________________________________

_________________________________________________________

15. Describe how scientists and other technology workers rely on peer
review and other processes to bring scientific insight to public and
social concerns and to form possible solutions.

_________________________________________________________

_________________________________________________________

_________________________________________________________
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KeysKeysKeysKeysKeys

Practice (pp. 379-381)

1. b
 2. c
3. a
4. b
5. d
6. a
7. b
8. a
9. c

10. b
11. a

Lab Activity (pp. 382-383)

1. yes
2. Answers will vary.
4. Answers will vary.
5. Answers will vary.
6. (Teacher - Students should be able

to predict that acid rain may cause
aesthetic and/or structural
damage.)

7. (Teacher - Students should be able
to infer that protective coatings
[e.g., paint] protect many products
from corrosion.)

 Practice (p. 384)

1. C
 2. I
3. H
4. F
5. E
6. B
7. G
8. A
9. D

Practice (pp. 385-386)

1. technology
2. knowledge; research
3. grants; government agencies
4. Society
5. peers
6. predict
7. value
8. scientific; abilities
9. preference

10. acid rain

Unit Assessment (pp. 165-166TG)

1. technology
2. society
3. Industry
4. scientists

 5. research
6. grant
7. by-product

 8. electricity
9. hinder

10. peers
11. predict
12. people
13. abilities
14. Answers will vary.
15. By publishing results so that others

can test and verify them, scientists
accelerate the rate of learning. This
allows new knowledge to be
considered when investigating
problems. This broader knowledge
increases the likelihood that
acceptable solutions can be found.
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Instructional Strategies

Classrooms draw from a diverse population of talent and potential. The
challenge is to structure the learning environment so that each student has
a way to benefit from his or her unique strengths. Instructional strategies
that couple student strengths with diverse learning needs are provided on
the following pages as examples that you might use, adapt, and refine to
best meet the needs of your students and instructional plans.

Cooperative Learning Strategies—to promote individual responsibility
and positive group interdependence for a given task.

Jigsawing: each student becomes an “expert” and shares his or her
knowledge so eventually all group members know the content.

Divide students into groups and assign each group member a
numbered section or a part of the material being studied. Have each
student meet with the students from the other groups who have the
same number. Next, have these new groups develop expertise on the
material and then plan how to teach the material to members of their
original groups. Then have students return to their original groups
and teach their area of expertise to the other group members.

Corners: each student learns about a topic and shares that learning with
the class (similar to jigsawing).

Assign small groups of students to different corners of the room to
examine a particular topic. Have the students discuss various points
of view concerning the topic. Have corner teams discuss conclusions,
determine the best way to present their findings to the class, and
practice their presentation.

Think, Pair, and Share: students develop their own ideas and build on
the ideas of other learners.

Have students reflect on a topic and then pair up to discuss, review,
and revise their ideas. Then have the students share their ideas with
the class.
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Debate: students participate in organized presentations of various
viewpoints.

Have students form teams to research and develop their viewpoints
on a particular topic or issue. Provide structure in which students will
articulate their view points.

Brainstorming—to elicit ideas from a group.

Have students contribute ideas related to a topic. Accept all
contributions without initial comment. After the list of ideas is finalized,
have students categorize, prioritize, and defend selections.

Free Writing—to express ideas in writing.

Have students reflect on a topic, then have them respond in writing to a
prompt, a quotation, or a question. It is important that they keep writing
whatever comes to mind. They should not self-edit as they write.

K–W–L (Know–Want to Know–Learned)—to structure recalling what is
known about a topic, noting what is wanted to be known, and finally
listing what has been learned and is yet to be learned.

Before engaging in an activity, list on the board under the heading
“What We Know” all the information students know or think they know
about a topic. Then list all the information the students want to know
about a topic under, “What We Want to Know.” As students work, ask
them to keep in mind the information under the last list. After
completing the activity, have students confirm the accuracy of what was
listed and identify what they learned, contrasting it with what they
wanted to know.

Learning Log—to follow-up K–W–L with structured writing.

During different stages of a learning process, have students respond in
written form under three columns:

“What I Think”
“What I Learned”
“How My Thinking Has Changed”
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Interviews—to gather information and report.

Have students prepare a set of questions in a format for an interview.
After conducting the interview, have students present their findings to
the class.

Dialogue Journals—to hold private conversations with the teacher or
share ideas and receive feedback through writing; can be conducted by
e-mail.

Have students write on topics on a regular basis, responding to their
writings with advice, comments, and observations in written
conversation. You may have students read a novel or biography and
respond to the conflict and its resolution.

Continuums—to indicate the relationships among words or phrases.

Using a selected topic, have students place words or phrases on the
continuum to indicate a relationship or degree.

Mini-Museums—to create a focal point.

Have students work in groups to create exhibits that represent, for
example, a display of several electrical experiments that demonstrate
concepts related to electricity.

Models—to represent a concept in simplified form; these may be
concrete, like the map of a character’s travels and important places he or
she visited, or may be abstract, like the model of the relationships
between characters in a story.

Have students create a concrete product that represents an abstract idea
or a simplified representation of an abstract idea.

Reflective Thinking—to reflect on what was learned after a lesson.

Have students write in their journals about a concept they learned,
comments on the learning process, questions or unclear areas, and
interest in further exploration. Or have students fill out a questionnaire
addressing such questions as: Why did you study this? Can you relate it
to real life?



174 Appendix A

Problem Solving—to apply knowledge to solve problems.

Have students determine a problem, define it, ask a question about it,
and then define the characteristics of possible solutions, which they
research. Have them choose a solution that best fits the criteria stated in
the definition of solutions and then test the solution. Finally, have
students determine if the problem has been solved.

Predict, Observe, Explain—to predict what will happen in a given
situation when a change is made.

Ask students to predict what will happen in a given situation when
some change is made. Have students observe what happens when the
change is made and discuss the differences between their predictions
and the results.

Literature, History, and Storytelling—to bring history to life through the
eyes of a historian, storyteller, or author, revealing the social context of a
particular period in history.

Have students locate books, brochures, and tapes relevant to science.
Assign students to prepare reports on the “life and times” of scientists
during specific periods of history. Ask students to write their own
observations and insights afterwards.

Laboratory Investigation—to involve students with their environment.

Have students propose a question, develop a hypothesis, explore
methods of investigating the question, choose one of the methods, then
conduct research and draw conclusions based on the information
gathered. Ask students to report the results orally, in writing, or with a
picture or diagram.
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Graphic Organizers—to transfer abstract concepts and processes into
visual representations.

Consequence Diagram/Decision Trees: illustrates real or possible
outcomes of different actions.

Have students visually depict outcomes for a given problem by
charting various decisions and their possible consequences.

Problem

Possible
Solution

Possible
Solution

Possible
Solution

Advantages Advantages AdvantagesDisadvantages Disadvantages Disadvantages

Flowchart: depicts a sequence of events, actions, roles, or decisions.

Have students structure a sequential flow of events, actions, roles, or
decisions graphically on paper.
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Venn Diagram: analyzes information representing the similarities and
differences among, for example, concepts, objects, events, and people.

Have students use two overlapping circles to list unique
characteristics of two items or concepts (one in the left part of the
circle and one in the right); in the middle have them list shared
characteristics.

Unique
Characteristics

Unique
Characteristics

Shared
Characteristics

Webbing: pictures how words or phrases connect to a topic.

Have students list topics and build a weblike structure of words and
phrases.

Topic
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Concept Mapping: shows relationships among concepts.

Have students select a main idea and identify a set of concepts
associated with the main idea. Next, have students rank the concepts
in related groups from the most general to most specific. Then have
students link related concepts with verbs or short phrases.

Portfolio—to capture the extent of students’ learning within the context
of the instruction.

Elements of a portfolio can be stored in a variety of ways; for example,
they can be photographed, scanned into a computer, or videotaped.
Possible elements of a portfolio could include the following selected
student products:

Written Presentations
• expressive (diaries, journals,
    writing logs)
• transactional (letters, surveys,

reports, essays)

• maps
• graphs
• dioramas
• models
• mock-ups
• displays
• bulletin boards
• charts
• replicas

Media Presentations
• films
• slides
• photo essays
• print media
• computer programs
• videotapes
• audiotapes

Visual and Graphic Arts
• storyboards
• drawings
• posters
• sculpture
• cartoons
• mobiles

Representations
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Learning Cycle—to engage in exploratory investigations, construct
meanings from findings, propose tentative explanations and solutions,
and relate concepts to our lives.

Have students explore the concept, behavior, or skill with hands-on
experience and then explain their exploration. Through discussion,
have students expand the concept or behavior by applying it to other
situations.

Field Experience—to observe, study, and participate in a setting off the
school grounds, using the community as a laboratory.

Plan and structure the field experience with the students before the
visit. Engage in follow-up activities after the trip.
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Teaching Suggestions

The standards and benchmarks of the Sunshine State Standards are the
heart of the curriculum frameworks and reflect the efforts to reform and
enhance education. The following pages contain unit teaching suggestions
of sample performance descriptions for students to demonstrate
achievements of benchmarks.

The Nature of Matter

1. Have students interpret data from experiments to predict the mass
ratio by which elements combine to form compounds.

2. Have students determine the density of common solids, liquids, and
gases, compare their values, and report findings.

3. Have students design an experiment and collect data to determine if
the average thermal energy of the particles in a solid is less that the
average thermal energy of the particles in liquid or gaseous form
and report findings.

4. With a team, have students demonstrate a mathematical
relationship between solubility and temperature for a simple solid.

5. Have students grow crystals, observe them under a microscope, and
work with others to create models of the crystalline structure.

6. In small groups, have students develop hypotheses, design simple
experiments to explain variations in the acidity or alkalinity (pH) of
local water samples, and report on findings and the processes used.

7. With other students in a small group, have students design and
carry out an experiment to oxidize glucose to form elemental carbon
and reports on findings in a balanced equation and on processes
used.

8. Have students discuss the positive and negative effects of the use of
radioactive isotopes.

9. Have students explain how life on Earth ultimately depends on the
fusion reactions taking place on the sun.
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10. Have students predict the chemical and physical properties of
hydrogen, oxygen, nitrogen, and carbon atoms and compounds,
using the periodic table to make generalizations about properties of
certain elements.

11. Have students give examples of when matter acts as a wave, a
particle, or something entirely different.

Energy

1. Have students design, conduct, and report on an experiment to
determine the effect of several variables on home or school use of
electricity.

2. Have students determine and report the potential and kinetic
energy of a cart moving from the top to the bottom of an inclined
plane.

3. Have students measure and report the energy required to operate
an electrical device.

4. Have students measure and report the latent heat of fusion for an
ice cube.

5. With others in a small group, have students build an
electromagnetic generator, measure the energy generated when
applied in a household tool, and report on the process and results.

6. Have students diagram a heat pump at work in heating and cooling
and show areas of high-pressure vapor, low-pressure vapor, high-
pressure liquid, and low-pressure liquid.

7. Have students demonstrate the conservation of energy and mass in
a system.

8. Have students compare the interactions of energy and matter on
Earth with models of these interactions in the galaxy.

9. With others in a small group, have students design and construct a
solar collector, collect data on its effectiveness, and compare this
model with others designed by classmates.
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Force and Motion

1. Have students calculate and report the acceleration and motion of
several different objects when released from the same position.

2. Have students measure, compare, and report the electrical forces
between charged objects.

3. Have students observe, interpret, and explain the behavior of a
compass needle near a permanent magnet.

4. Have students formulate a model of radioactive decay, explain
why hospitals keep radioactive materials for 10 half-lives before
disposing of these materials and calculate the fraction of the
original activity left after 10 half-lives.

5. Have students describe how electric forces on neutral particles may
be used to collect soot in smokestacks and paint cars uniformly.

6. Have students demonstrate that for every action there is a equal
and opposite reaction by identifying the places on a roller-coaster
ride where one feels heavier or lighter.

7. With other students in a small group, have students design and
build a model car or vehicle that uses energy stored in a spring or
the potential energy stored in a lifted weight to provide force to
propel the vehicle. Next, have the students measure the distance
traveled, the speed, and the acceleration of the vehicle, and report
on the processes used and findings.

8. Have students give an example of an object moving in a circular
path and find and compare its speed, period, frequency,
acceleration, and centripetal force with other masses and report
these findings.

9. Have students collect and graph data and explain that acceleration
is a change in velocity or direction of travel.
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Processes of Life

Have students describe biochemical reactions that are common to
living things.

How Living Things Interact with Their Environment

Have students predict where the oxygen they inhaled last night may
be in the morning.

The Nature of Science

1. Have students formulate a testable hypothesis supported by the
knowledge and understanding generated by an experiment.

2. Have students engage in a debate on changes and continuity that are
persistent features of science.

3. Have students compare closely aligned theories and identify ways
to test the validity of these theories.

4. Have students review scientific publications on a topic, identify the
conclusions of the researcher in the articles cited, and compare the
findings of these different investigations.

5. Have students discuss the big new ideas in science today and trace
their origins and developments.

6. Have students select and describe several scientific theories that
were ridiculed as preposterous by some but are now supported with
convincing evidence.

7. Have students review and edit the laboratory reports of peers.

8. Have students develop and record in a journal alternative
interpretations based upon experimental evidence collected.

9. Have students describe scientists’ efforts to predict the weather
using computer modeling of weather conditions.
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10. Have students use a computerized architectural design (CAD)
program to determine the stress on bridge supports.

11. Have students compare the problems that had to be solved to make
the first airplane flights with the problems that had to be solved to
make airplanes fly faster than the speed of sound.

12. Have students review and discuss the efforts of scientists over the
past three centuries to inform the public about environmental,
political, and economic consequences of population growth.

13. Have students select one science topic that is actively being
researched and determine the sources of funding for the research
and who will benefit from new discoveries.

14. Have students compare the communication methods people use in
cities of Bombay, Sao Paolo, and New York.

15. Have students identify practical problems solved with technology
and describe the effect of the solutions on human values.
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Accommodations/Modifications for Students

The following accommodations/modifications may be necessary for
students with disabilities and diverse learning needs to be successful in
school as well as any other placement. The specific strategies may be
incorporated into the Individual Educational Plan (IEP) or 504 Plan as
deemed appropriate.

Environmental Strategies

Provide preferential seating. Seat student near someone who will be
helpful and understanding.

Assign a peer tutor to review information or explain again.
Build rapport with student; schedule regular times to talk.
Reduce classroom distractions.
Increase distance between desks.
Note that student may need frequent breaks for relaxation and small

talk.
Accept and treat the student as a regular member of the class. Do not

point out that the student is an ESE student.
Note that student may leave class to attend the ESE support lab.
Additional accommodations may be needed.

Organizational Strategies

Help student use an assignment sheet, notebook, or monthly calendar.
Allow student additional time to complete tasks and take tests.
Help student organize notebook or folder.
Help student set timelines for completion of long assignments.
Help student set time limits for assignment completion. Question

student to help focus on important information.
Help highlight the main concepts in the book.
Ask student to repeat directions given.
Ask parents to structure study time. Give parents information about

long-term assignments.
Provide information to ESE teachers and parents concerning

assignments, due dates, and test dates.
Allow student to have an extra set of books at home and in the ESE

classroom.
Additional accommodations may be needed.
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Motivational Strategies

Encourage student to ask for assistance when needed.
Be aware of possible frustrating situations.
Reinforce appropriate participation in your class.
Use nonverbal communication to reinforce appropriate behavior.
Ignore nondisruptive, inappropriate behavior as much as possible.
Allow physical movement (distributing materials, running

errands, etc.).
Develop and maintain a regular school-to-home communication

system.
Encourage development and sharing of special interests.
Capitalize on student’s strengths.
Provide opportunities for success in a supportive atmosphere.
Assign student to leadership roles in class or assignments.
Assign student a peer tutor or support person.
Assign student an adult volunteer or mentor.
Additional accommodations may be needed.

Presentation Strategies

Tell student the purpose of the lesson and what will be expected during
the lesson (provide advance organizers).

Communicate orally and visually, and repeat as needed.
Provide copies of teacher’s notes or student’s notes (preferably before

class starts).
Accept concrete answers; provide abstractions that student can handle.
Stress auditory, visual, and kinesthetic modes of presentation.
Recap or summarize the main points of the lecture.
Use verbal cues for important ideas and to help. (“The next important

idea is….”)
Stand near the student when presenting information.
Cue student regularly by asking questions, giving time to think, then

calling student’s name.
Minimize requiring the student to read aloud in class.
Use memory devices (mnemonic aids) to help students remember facts

and concepts.
Allow student to tape the class.
Additional accommodations may be needed.
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Curriculum Strategies

Help provide supplementary materials that student can read.
Provide Parallel Alternative Strategies for Students (PASS) materials.
Provide partial outlines of chapters, study guides, and testing outlines.
Provide opportunities for extra drill before tests.
Reduce quantity of material (reduce spelling and vocabulary lists,

reduce number of math problems, etc.).
Provide alternative assignments that do not always require writing.
Supply student with samples of work expected.
Encourage a high quality of work (which involves proofreading and

rewriting), not speed.
Use visually clear and adequately spaced work sheets. Student

may not be able to copy accurately or fast enough from the board or
book; make arrangements for student to get information.

Encourage the use of graph paper to align numbers.
Make specific comments to correct responses on written or verbal

class work.
Allow student to have sample or practice test.
Provide all possible test items and student or teacher selects specific

number. Give oral examinations and quizzes.
Provide extra assignment and test time.
Accept some homework papers dictated by the student and recorded

by someone else.
Modify length of outside reading.
Provide study skills training and learning strategies.
Arrange to offer extra study time with student on specific days and

times.
Allow study buddies to check spelling.
Allow use of technology to correct spelling.
Allow access to computers for in-class writing assignments.
Allow student to have someone edit papers.
Allow student to use fact sheets, tables, or charts.
Tell student in advance what questions will be asked.
Color code steps in a problem.
Provide list of steps that will help organize information and facilitate

recall.
Assist in accessing taped texts.
Reduce the reading level of assignments.
Provide opportunity for student to restate assignment directions and

due dates.
Additional accommodations may be needed.
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Testing Modifications

Allow extended time for tests in the classroom and/or in the
ESE support lab.

Provide adaptive tests in the classroom and/or in the ESE support lab
(reduce amount to read, cut and paste a modified test, shorten,
revise format, etc.).

Allow open book and open note tests in the classroom and/or ESE
support and lab.

Allow student to take tests in the ESE support lab for help with
reading and directions.

Allow student to take tests in the ESE support lab with allotted time to
study.

Allow student to take tests in the ESE support lab using a word
bank of answers or other aid as mutually agreed.

Allow student to take tests orally in the ESE support lab.
Allow the use of calculators, dictionaries, or spell checkers on

tests in the ESE support lab.
Provide alternative to testing (oral reports, making bulletin board,

poster, audiotape, demonstration, all notes on chapters, etc.).
Provide enlarged copies of the answer sheets.
Allow copy of tests to be written upon and later have someone

transcribe the answers.
Allow and encourage the use of a blank piece of paper to keep pace

and eliminate visual distractions on the page.
Allow use of technology to correct spelling.
Provide alternate test formats for spelling and vocabulary tests.
Highlight operation signs, directions, etc.
Allow students to tape-record answers to essay questions.
Use more objective items (fewer essay responses).
Give frequent short quizzes, not long exams.
Additional accommodations may be needed.

Evaluation Criteria Modifications

Student is on an individualized grading system.
Student is on a pass or fail system.
Student should be graded more on daily work and notebook than on

tests (i.e., 60 percent daily, 25 percent notebook, 15 percent tests).
Student will have flexible time limits to extend completion of grading

into next grading period.
Additional accommodations may be needed.
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Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.H.1.4.1 Know that investigations are conducted to explore

new phenomena, to check on previous results, to
test how well a theory predicts, and to compare
different theories.

    SC.H.1.4.3 Understand that no matter how well one theory fits
observations, a new theory might fit them as well
or better, or might fit a wider range of observations,
because in science, the testing, revising, and
occasional discarding of theories, new and old,
never ends and leads to an increasingly better
understanding of how things work in the world, but
not to absolute truth.

    SC.H.1.4.2. Know that from time to time, major shifts occur in
the scientific view of how the world works, but that
more often, the changes that take place in the body
of scientific knowledge are small modifications of
prior knowledge.

    SC.H.1.4.5. Understand that new ideas in science are limited
by the context in which they are conceived, are
often rejected by the scientific establishment,
sometimes spring from unexpected findings, and
usually grow slowly from many contributors.

    SC.H.1.4.6. Understand that in the short run, new ideas that do
not mesh well with mainstream ideas in science
often encounter vigorous criticism and that in the
long run, theories are judged by how they fit with
other theories, the range of observations they
explain, how well they explain observations, and
how effective they are in predicting new findings.

    SC.H.1.4.4 Know that scientists in any one research group tend
to see things alike and that therefore scientific teams
are expected to seek out the possible sources of
bias in the design of their investigations and in their
data analysis.

    SC.H.1.4.7 Understand the importance of a sense of
responsibility, a commitment to peer review,
truthful reporting of the methods and outcomes
of investigations, and making the public aware
of the findings.

Demonstrate understanding of the unifying concepts and processes of science.1.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

1

1

6

21

18

6

21

These requirements include, but are not limited to, the benchmarks from the Sunshine State Standards that
are most relevant to this course. Benchmarks correlated with a specific course requirement may also be
addressed by other course requirements as appropriate. Benchmarks from Science, Strand H, should not be
taught and assessed in isolation, but should be combined with other benchmarks listed for this course.
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Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.H.2.4.1 Know that scientists assume that the universe is

a vast system in which basic rules exist that may
range from very simple to extremely complex but
that scientists operate on the belief that the rules
can be discovered by careful, systematic study.

    SC.H.2.4.2 Know that scientists control conditions in order to
obtain evidence, but when that is not possible for
practical or ethical reasons, they try to observe a
wide range of natural occurrences to discern
patterns.

    SC.H.3.4.1 Know that performance testing is often conducted
using small-scale models, computer simulations, or
analogous systems to reduce the chance of system
failure.

Demonstrate understanding of the unifying concepts and processes of science.1.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

continued

Benchmarks
    SC.A.2.4.1 Know that the number and configuration of electrons

will equal the number of protons in an electrically
neutral atom and when an atom gains or loses
electrons, the charge is unbalanced.

    SC.A.2.4.3 Know that a number of elements have heavier,
unstable nuclei that decay, spontaneously giving
off smaller particles and waves that result in a small
loss of mass and release a large amount of energy.

    SC.A.2.4.4 Know that nuclear energy is released when small,
light atoms are fused into heavier ones.

Demonstrate understanding of the structure of atoms.2.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

    SC.A.2.4.5 Know that elements are arranged into groups and
families based on similarities in electron structure
and that their physical and chemical properties can
be predicted.

6

1

1

5, 6, 10, 11

18

18

6
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Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.A.1.4.2 Know that the vast diversity of the properties of

materials is primarily due to variations in the forces
that hold molecules together.

    SC.A.1.4.3 Know that a change from one phase of matter to
another involves a gain or loss of energy.

    SC.A.2.4.2 Know the difference between an element, a molecule,
and a compound.

Demonstrate understanding of the structure and properties of matter.3.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

Benchmarks
    SC.A.1.4.1 Know that the electron configuration in atoms

determines how a substance reacts and how much
energy is involved in its reactions.

    SC.A.1.4.4 Experiment and determine that the rates of reaction
among atoms and molecules depend on the
concentration, pressure, and temperature of the
reactants and the presence or absence of catalysts.

    SC.A.1.4.5 Know that connections (bonds) form between
substances when outer-shell electrons are either
transferred or shared between their atoms, changing
the properties of substances.

Demonstrate understanding of chemical reactions.4.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

    SC.F.1.4.1 Know that body processes involve specific
biochemical reactions governed by biochemical
principles.

    SC.A.2.4.6 Understand that matter may act as a wave, a particle,
or something else entirely different with its own
characteristic behavior.

    SC.G.1.4.3 Know that the chemical elements that make up the
molecules of living things are combined and
recombined in different ways.

5, 10, 11

3, 4, 5, 19

5, 7, 8, 9

20

11

11

5

11

11
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Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.C.2.4.1 Know that acceleration due to gravitational force

is proportional to mass and inversely proportional
to the square of the distance between the objects.

    SC.C.2.4.2 Know that electrical forces exist between any two
charged objects.

    SC.C.2.4.3 Describe how magnetic force and electrical force
are two aspects of a single force.

Demonstrate understanding of forces and motions.5.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

Benchmarks
    SC.B.1.4.1 Understand how knowledge of energy is

fundamental to all the scientific disciplines (e.g.,
the energy required for biological processes in
living organisms and the energy required for the
building, erosion, and rebuilding of the Earth).

    SC.B.1.4.2 Understand that there is conservation of mass and
energy when matter is transformed.

Demonstrate understanding of conservation of energy and increase in disorder.6.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

    SC.C.2.4.4 Know that the forces that hold the nucleus of an
atom together are much stronger than
electromagnetic force and that this is the reason for
the great amount of energy released from the nuclear
reactions in the sun and other stars.

    SC.C.2.4.5 Know that most observable forces can be traced to
electric forces acting between atoms or molecules.

    SC.C.2.4.6 Explain that all forces come in pairs commonly called
action and reaction.

14

5, 16, 17

13, 16, 17

13, 18

15, 17

14, 15

12, 13

8, 13, 18
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Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.A.2.4.4 Know that nuclear energy is released when small,

light atoms are fused into heavier ones.

    SC.B.1.4.3 Know that temperature is a measure of the average
translational kinetic energy of motion of the
molecules in an object.

    SC.B.1.4.4 Know that as electrical charges oscillate, they create
time-varying electric and magnetic fields that
propagate away from the source as an
electromagnetic wave.

Demonstrate understanding of interactions of energy and matter.7.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

    SC.B.1.4.6 Know that the first law of thermodynamics relates
the transfer of energy to the work done and the heat
transferred.

    SC.B.1.4.7 Know that the total amount of usable energy always
decreases, even though the total amount of energy
is conserved in any transfer.

    SC.B.2.4.1 Know that the structure of the universe is the result
of interactions involving fundamental particles
(matter) and basic forces (energy) and that evidence
suggests that the universe contains all of the matter
and energy that ever existed.

18

2, 13, 19

17

13, 19

13, 19

12, 13, 18



194 Appendix D

 Correlation to Sunshine State Standards
Course Requirements for Physical Science - Course Number 2003310

Benchmarks
    SC.H.3.4.2 Know that technological problems often create a

demand for new scientific knowledge and that new
technologies make it possible for scientists to
extend their research in a way that advances
science.

    SC.H.3.4.3 Know that scientists can bring information, insights,
and analytical skills to matters of public concern and
help people understand the possible causes and
effects of events.

Demonstrate understanding of interactions between science and technology.8.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

21

    SC.H.3.4.4 Know that funds for science research come from
federal government agencies, industry, and private
foundations and that this funding often influences
the areas of discovery.

    SC.H.3.4.5 Know that the value of a technology may differ for
different people and at different times.

    SC.H.3.4.6 Know that scientific knowledge is used by those
who engage in design and technology to solve
practical problems, taking human values and
limitations into account.

21

21

21

21
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