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Foreword

Parallel Alternative Strategies for Students (PASS) books are content-centered
packages of supplemental readings, activities, and methods that have
been adapted for students who have disabilities and other students with
diverse learning needs. PASS materials are used by regular education
teachers and exceptional education teachers to help these students
succeed in regular education content courses. They have also been used
effectively in alternative settings such as juvenile justice educational
programs and second chance schools, and in dropout prevention and
other special programs that include students with diverse learning needs.

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.

PASS materials are not intended to provide a comprehensive presentation
of any course. They are designed to supplement state-adopted textbooks
and other instructional materials. PASS may be used in a variety of ways
to augment the curriculum for students with disabilities and other
students with diverse learning needs who require additional support or
accommodations in textbooks and curriculum. Some ways to incorporate
this text into the existing program are as

• a resource to supplement the basic text
• a pre-teaching tool (advance organizer)
• a post-teaching tool (review)
• an alternative homework assignment
• an alternative to a book report
• extra credit work
• make-up work
• an outside assignment
• part of an individual contract
• self-help modules
• an independent activity for drill and practice
• general resource material for small or large groups
• an 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
funded to Leon County Schools from 1981–1984. Four sets of modified
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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 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 (later called the Curriculum
Improvement Project). 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.

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. Subsequent revisions have been made to bring the PASS
materials into alignment with the Sunshine State Standards.

The PASS volumes provide some of the text accommodations necessary
for students with diverse learning needs to have successful classroom
experiences and to achieve mastery of the Sunshine State Standards. To
increase student learning, these materials may be used in conjunction 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 Integrated Science I PASS and accompanying Teacher’s Guide are
supplementary resources for teachers who are teaching science to
secondary students with disabilities and other students with diverse
learning needs. The content of the Integrated Science I PASS book is based
on the Florida Curriculum Frameworks and correlates 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
represents a category of knowledge. 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. Sunshine State Standards correlation
information for Integrated Science I, course number 2002400, is given in a
matrix in appendix F.

The Integrated Science I PASS is divided into 22 units of study that
correspond to the science strands. The student book focuses on readings
and 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:

• Unit Focus: Each unit begins with this general description of
the unit’s content and describes the student goals and unit
focus. This general description also appears in the student
book. The Unit Focus may be used with various advance
organizers (e.g, surveying routines, previewing routines,
paraphrasing objectives, posing questions to answer,
developing graphic organizers such as in appendix A,
sequencing reviews) to encourage and support learner
commitment.

• Suggestions for Enrichment: Each unit contains activities that
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 with
which to measure student performance.
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• Keys: Each unit contains an answer key for each practice in the
student book and for the unit assessments in the Teacher’s
Guide.

The appendices contain the following components:

• Appendix A describes instructional strategies adapted from the
Florida Curriculum Frameworks for meeting the needs of
students with disabilities and other students with diverse
learning needs.

• Appendix B lists teaching suggestions for helping students
achieve mastery of the Sunshine State Standards and
Benchmarks.

• Appendix C contains suggestions for specific strategies to
facilitate inclusion of students with disabilities and other
students with diverse learning needs. These strategies may be
tailored to meet the individual needs of students.

• Appendix D contains suggestions for incorporating reading,
writing, speaking, and viewing skills in Integrated Science I.

• Appendix E describes the Florida Comprehensive Test (FCAT)
scoring rubrics for science.

• Appendix F contains a chart that correlates relevant
benchmarks from the Sunshine State Standards with the course
requirements for Integrated Science I. 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 dates as the benchmarks are
addressed.

• Appendix G list reference materials and software to produce
Integrated Science I.

Integrated Science I 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. PASS is designed for use
with other instructional materials and strategies to aid comprehension,
provide reinforcement, and assist students in attaining the subject area
benchmarks and standards.
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Unit 1: Introduction to the Scientific Processes

This unit reviews the steps of the scientific method and how they are used
to solve problems. Students will review Safety Guidelines on page 5 of the
teacher’s guide and sign the Lab Safety Contract on page 6 of the teacher’s
guide. Mastery of 90-100 percent is required on the safety quiz (numbers 1-
10) in the student book on page 22 before participating in lab activities.

Student Goals

• Identify the steps of the scientific method used by scientists in
solving a problem.

• Know safety rules for science laboratory and classroom.

• Recognize the scientific method being used in everyday problems.

• Recognize that scientific thought undergoes shifts.

Unit Focus

• 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.1.4.1)

• 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.1.4.2)

• 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.1.4.3)

• 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.3.4.2)
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Suggestions for Enrichment

1. Demonstrate the scientific method. Example: light a small candle, let
it burn for a moment, then cover it with a glass or bottle. Observe
the result. Ask students what happened and record observations
(data). The demonstration may need to be repeated to get more
data.

Form a hypothesis—collect students’ ideas on the board and
focus on one or two.

Design a simple experiment to test the hypothesis—introduce
the idea of a control to isolate one variable.

Optional: Possible topics to have students investigate may include
such questions as

• 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?

2. 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.

3. 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.

4. 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.
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5. 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.

6. Have students analyze newspaper articles about scientific research.
Point out the difference between science and pseudoscience (i.e.,
astronomy vs. astrology) and compare the two based on what
science is to the students.

7. Design a simple Internet scavenger hunt to teach searching skills.

8. Have students use the Internet to research a current scientific
discovery.

9. 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.

10. Stress the need for mastery of scientific measurement, scientific
process, and laboratory safety as necessary to understand the
scientific enterprise.

11. Assign the safety cartoon for group discussion on page 20 of student
book.

12. Roleplay dangerous situations so students will know what to do.
For example, clothes on fire—use a blanket or stop, drop, and roll;
chemicals in the eyes—use eye wash or the safety shower; electrical
fire—use sand or a fire extinguisher.

13. Develop a student-generated emergency plan in case of a lab
accident.

14. Set up a display of lab equipment that will be used during the year
and provide instruction for its use, cleaning, and storage.
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15. Display pieces of equipment used in the lab. Name the pieces and
have students identify them. Team competition could be used to
increase interest.

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

17. 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.

18. Have students select content-related activities and write the
processes used to complete each activity. Have students scan the
Sunshine State Standards and identify all standards that apply to
the student behavior demonstrated in completing the selected
activities. Ask students to then revise their written explanations to
describe how each activity developed or reinforced each identified
standard. Collect the students’ work samples and the written
reflections to form a student portfolio.

19. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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 filled test tube. 
DO NOT point the mouth of a filled 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 the 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. Dispose of 

waste and used chemicals in appropriate location and manner 
according to teacher’s instructions. Wipe all areas at the end 
of the lab.

16. MAKE SAFETY A HABIT!

Safety Guidelines
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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 or Guardian’s Signature
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Unit Assessment

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

__________ 1. An experiment may have only one variable factor.

__________ 2. Experiments always prove the hypothesis to be correct.

__________ 3. A good hypothesis can be tested.

__________ 4. A hypothesis only deals with known or existing facts.

__________ 5. A hypothesis explains the relationship among observed
facts.

__________ 6. A fact is something about which we have no doubts.

__________ 7. Careful observation is an important step in scientific
study.

__________ 8. Data is usually numerical.

__________ 9. Logical reasoning has no part in a scientific experiment.

_________ 10. If you get positive results from your experiment the
first time, it is okay to stop and report your results.

_________ 11. It is best to keep the results of your experiment a secret
so that no one may steal your ideas.

_________ 12. Observation is done only with the eyes.

_________ 13. A theory can be disproved if new discoveries are made.

_________ 14. The experiment is a part of the last step of the scientific
method.
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Circle the letter of the correct answer.

15. When working in the laboratory, a teacher should be present
 .

a. at the beginning of class
b. at the end of class
c. during the experiment
d. at all times

16. If an accident occurs in the laboratory, you should  .

a. remain calm and not alarm others
b. run and shout for the teacher as loudly as you can
c. telephone 911
d. begin CPR technique as soon as possible

17. Looking directly into the sun with or without equipment may
 .

a. cause you to see spots
b. cause retinitis pigmentosa
c. damage your eyes
d. improve your eyesight

18. To test the smell of a substance,  .

a. put your nose directly over the substance
b. fan some of the odor to your nose with your hand
c. sniff the substance through a piece of tubing or a straw
d. enclose the substance in a box and sniff through an

opening in the box

19. Dispose of all waste materials in  .

a. radioactive waste containers
b. toxic waste containers
c. proper containers
d. metal containers only



9Unit 1: Introduction to the Scientific Processes

20. Wearing safety goggles  .

a. protects your eyes from the Bunsen burner flame
b. protects your eyes from radioactive rays
c. protects your eyes from materials that may splash
d. protects your eyes from the sun

21. Wearing loose-fitting clothes  .

a. could cause you to knock over equipment
b. is comfortable for doing experiments
c. is preferable to wearing tight-fitting clothes
d. keeps the work area safe

22. Washing hands  .

a. keeps toxic materials in your mouth
b. should be done thoroughly after each lab
c. prevents chemicals from leaving the bloodstream
d. should be done after looking at each chemical substance

23. To handle hot objects, you should  .

a. use asbestos towels
b. use tongs or gloves
c. leave them in the ring-stand and move the ring-stand
d. leave them alone and call the teacher

24. You should know the location of  .

a. fire blankets
b. first aid kits
c. fire extinguishers
d. all of the above
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Use the list below to complete the following statements. One or more terms
will be used more than once.

charts gathering information senses
controlled graphs tables
equipment hypothesis tested
experiments identify the problem theory
fact observations time
first records

25. The  step of the scientific method is to

 .

26. Careful  are important in  .

27. Two ways of collecting information are using your

 and using scientific  .

28. A  is an idea that has been proven by

 .

29. Careful and confirmed  can become scientific facts.

30. The third step of the scientific method is to form a␣   .

31. A  that cannot be  is of no value.

32. A  experiment is one where all the factors

are the same except for the one being tested.

33. Make careful observations and keep accurate  of the

results using  ,  , and  .

34. A  is a hypothesis that has withstood the

test of  .
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Practice (p. 9)

See the steps below.

Identify the problem.

Gather information.

Form a hypothesis.

Test the hypothesis.

Draw conclusions and

report the results.

Practice (pp. 10-11)

1. fact
2. hypothesis
3. data
4. experiment
5. observation
6. conclusion
7. scientific method
8. laboratory
9. control group

10. variable factor
11. experimental group
12. control experiment

Practice (p. 12)

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

10. False
11. False

Practice (p. 19)

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

Practice (p. 20)

Correct answers will be determined by
the teacher.

Practice (p. 21)

Correct answers will be determined by
the teacher.

Practice (pp. 22-23)

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

10. True
11. False; It is best to share the results

of your experiment so that others
can also test your ideas.

12. True
13. True
14. True

Practice (pp. 24-26)

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

10. c
11. b
12. d
13. a

Unit Assessment (pp. 7-10TG)

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

10. False
11. False
12. False
13. True
14. False
15. d
16. a
17. c
18. b
19. c
20. c
21. a
22. b
23. b
24. d
25. first; identify the problem
26. observations; gathering information
27. senses; equipment
28. fact; experiments
29. observations
30. hypothesis
31. hypothesis; tested
32. controlled
33. records; charts; graphs; tables
34. theory; time
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Unit 2: Matter

This unit describes the properties of matter. The physical and chemical
properties of matter are discussed. Students will learn to recognize the
three phases of matter.

Student Goals

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

• Differentiate between physical and chemical properties.

• Name the phases of matter and identify their characteristics.

Unit Focus

• Know that a change from one phase of matter to another involves a
gain or loss of energy. (SC.A.1.4.3)
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Suggestions for Enrichment

1. 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.

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

3. Have students use the Metric Equivalents and Metric Conversions in
Appendix A of the student book to convert different measurements.

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

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

6. Have students withdraw and observe several objects you have
placed in a brown bag. Have them identify each object by its general
properties and its special properties. Now write a paragraph that
includes these descriptions.

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

8. 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.

• gravity

• matter

• volume

• mass

• physical properties

• density
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9. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Circle the letter of the correct answer.

1. The pull of gravity on matter is its  .

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

Complete the following.

11. What are the three phases of matter commonly found on Earth?

a.

b.

c.
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12. 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 (p. 34)

1. matter
2. forms
3. weight
4. phase
5. gravity
6. volume
7. mass
8. state

Practice (p. 35)

See the diagram below.

solid liquid gas

Practice (p. 34)

1. solid
2 density
3. plasma
4. gas
5. physical property
6. liquid

Lab Activity—Part 1 (p. 37)

3.  a. When the balloon was
inflated.

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

Lab Activity—Part 2 (p. 38)

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. 39)

See the concept map below.
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Practice (p. 41)

1. Chemistry
2. Chemical properties; reacts
3. chemical properties
4. chemist

Practice (p. 42)

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

10. matter
11. weight
12. volume; mass
13. solid, liquid, gas, plasma
14. shape; volume
15. volume; shape
16. shape
17. fill
18. physical

19.-20. Correct answers will be determined
by the teacher.

21. water (or acceptable answer)

Unit Assessment (pp. 17-19TG)

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

 5. c
6. b
7. d
8. b
9. c

10. b
11. a. solid

b. liquid
c. gas

12. Drawings will vary.
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Unit 3: Changes in Matter

This unit explains physical and chemical changes in matter. Students will
learn that phase changes involve energy transfer and changes in the
nature of attraction between the molecules.

Student Goals

• Differentiate between physical and chemical changes through
laboratory experiences.

• Know that phase changes involve energy transfer.

• Know that changes in phases are changes in the nature of the
attractions between molecules.

• State that chemical changes produce new substances and energy
moves and/or changes form.

• Understand that there is conservation of mass and energy when
matter is changed.

Unit Focus

• Know that the vast diversity of the properties of materials is
primarily due to variations in the forces that hold molecules
together. (SC.A.1.4.2)

• Know that a change from one phase of matter to another involves a
gain or loss of energy. (SC.A.1.4.3)

• Understand that there is conservation of mass and energy when
matter is transformed. (SC.B.1.4.2)
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Suggestions for Enrichment

1. Have students research to find solids that pass directly from a solid
phase into a gas phase, and find the name of this process.
(sublimation)

2. 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.

3. 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.

4. 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.

5. Give a home assignment. Observe one chemical change and one
physical change. Have students write their observations on paper
and report in class.

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

7. Have students measure the mass of ice; after it melts have them
measure the mass of water. Note the conservation of mass during a
physical change.

8. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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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Classify the following as either a physical or a chemical change.

____________________ 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

Circle the letter of the correct answer.

16. 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

17. When objects cool, they  .

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

Practice (p. 53)

1. physical change
2. boiling point
3. substance
4. composition
5. pressure
6. freezing point
7. melting point
8. matter
9. phase

10. mass
11. volume

Practice (pp. 56-57)

1. physical
2. chemical
3. changes
4. carbon dioxide
5. phase
6. mass; energy
7. combustion
8. conservation of mass
9. solid; liquid

10. boiling water
11. solid
12. add
13. conservation of mass
14. molecules

Lab Activity 1 (pp. 58-60)

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. chemical

4. a. bubbles
5. b. bubbles
6. c. chemical

d. See chart below.

Physical Chemical

Example: boiling water Example: burning paper

1.

2.

1.

2.

Physical and Chemical Changes

ice melting

breaking chalk

mixing vinegar and
baking soda

Alka-Seltzer in water

Practice (p. 61)

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

Practice (p. 62)

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

10. liquid

Lab Activity 2 (p. 63)

3. a. dissolved
b. evaporated
c. salt
d. yes
e. physical
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Practice (p. 64)

1. physical
2. physical
3. chemical
4. physical
5. chemical
6. absorbed
7. released
8. absorbed
9. absorbed

Practice (p. 65)

See concept map below.

and

in the form of

undergoes

changes with conservation of

and

a.

b. c. d.

e. f.

g. h.

solid liquid gas

chemical physical

mass energy

any
order

any
order

any
order

matter

Practice (p. 66)

See flowchart below.
least
force

between
molecules

greatest
force

between
molecules

oxygen water syrup wax wood

Practice (p. 67)

1. True
2. True
3. False
4. True

5. True
6. False
7. True
8. True
9. True

10. False

Unit Assessment (pp. 25-26TG)

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
16. b
17. a
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Unit 4: Structure of Matter

This unit explains the differences among elements, compounds, and
mixtures. Students will learn the properties of these substances.

Student Goals

• Define the terms elements, compounds, and mixtures.

• Demonstrate, through laboratory activities, the differences between
compounds and mixtures.

• Recognize common elements by their symbols.

Unit Focus

• Know the difference between an element, a molecule, and a
compound. (SC.A.2.4.2)
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Suggestions for Enrichment

1. 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)

2. Have students research an element and report on its history, natural
occurrence, and applications in society.

3. 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.

4. 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.

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

6. 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)

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

8. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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 by ordinary chemical
means

______ 3. the lightest of all elements

______ 4. the way 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.

118 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 the list below and the periodic table on pages 78-79 of the student book 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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Keys

Practice (p. 82)

1. element
2. mixtures
3. symbols
4. compound
5. formula
6. oxygen (O)
7. hydrogen (H)
8. atomic number
9. atom

Practice (p. 83)

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. 84)

2. a. no
b. no
c. yes

3. a. yes
b. mixture

Lab Activity—Part 2 (p. 85)

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

Practice (pp. 86-87)

1. element
2. 118

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
16. compound
17. element
18. compound
19. element

Practice (p. 88)

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

10. True

Unit Assessment (pp. 31-33TG)

1. E
2. B
3. D
4. C
5. A
6. G
7. F
8. 118
9. elements

10. solid
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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
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Unit 5: Chemical Formulas and Equations

This unit explains chemical formulas and chemical equations. Students
will learn that both sides of the equations balance because of the law of
conservation of mass.

Student Goals

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

• Identify a simple balanced chemical equation.

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

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

Unit Focus

• Know the difference between an element, a molecule, and a
compound. (SC.A.2.4.2)

• Understand that there is conservation of mass and energy when
matter is transformed. (SC.B.1.4.2)
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Suggestions for Enrichment

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

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

3. 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.

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

5. Practice writing chemical formulas and equations.

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

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

8. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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
3

atoms
formula

NaCl
subscript

symbol
symbols

   1. Scientists use  to stand for the names of

elements.

2. Fe is the  for iron.

3. A chemical  is the shorthand way to write

the name of a compound.

4. A chemical  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 equation with the correct formula. Write the letter on the line
provided.

______ 21. C + O2 

______ 22. 2H2 + O2 

______ 23. 2Na + Cl2 

______ 24. H2 + Cl2 

______ 25. Mg + Cl2 

A. CO2

B. HCl

C. H2O

D. MgCl2

E. NaCl

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 (p. 95)

1. compound
2. atom
3. molecule
4. element
5. balance
6. chemical formula
7. chemical equation
8. symbols

Practice (p. 99)

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

Practice (pp. 100-102)

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. 103-107)

1.-4. See the diagram below and answers
that follow.

Diagram 1

+

H atoms O atoms H atoms

Total atoms

Does this equation balance? yes no

Balancing an Equation

H2 O2 H2O

+
+

O atoms

Total atoms

2 2 2

1

34
√

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

4. See Diagram 1.
5.-10. See the diagram below and the

answers that follow.

Diagram 2

+

H atoms O atoms H atoms

Total atoms

Does this equation balance? yes no

O2

+
+

O atoms

Total atoms

H2H2 H2O H2O

2

2

4

66
√

4

Balancing an Equation

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

10. See the Diagram 2 above.
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11. a. See diagram below and the
answers that follow.

Diagram 3

H O H

Does this equation balance? yes no

Balancing an Equation

2
+

2
O

2

2 2

√

11. b. 1. yes
2. no
3. no

12. See Diagram 3 above.
13. 2H2 + O2  2H2O

Practice (p. 108)

See chart below.

Formula Number of Atoms of Each Element

H O2

C H O2

CO

NaHCO3

24

2 atoms H
1 atom O
2 atoms C
4 atoms H

2 atoms 0

1 atom C
1 atom O

1 atom Na
1 atom H

1 atom C
3 atoms O

Practice (pp. 109-110)

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

10. compound
11. atom
12. matter
13. coefficient

Unit Assessment (pp. 39-41TG)

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. A
22. C
23. E
24. B
25. D
26. H2 + Cl2  2HCl
27. C + 2H2  CH4
28. CH4 + 2O2  CO2 + 2H2O



45Unit 6: Introduction to the Atom

Unit 6: Introduction to the Atom

This unit describes the basic structure of an atom and how the atomic
model has changed over time. Students will identify the parts of an atom
and the charges. Students review the difference between an atom, a
compound, and a molecule.

Student Goals

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

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

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

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

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

• Describe how the atomic model has changed over time.

Unit Focus

• 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.1.4.2)

• 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.1.4.3)

• 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.2.4.1)
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• Know that the vast diversity of the properties of materials is
primarily due to variations in the forces that hold molecules
together. (SC.A.1.4.2)

• Know that a change from one phase of matter to another involves a
gain or loss of energy. (SC.A.1.4.3)

• Know that electrical forces exist between any two charged objects.
(SC.C.2.4.2)

Suggestions for Enrichment

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

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

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

4. Use magnets to represent the behavior of charged particles.

5. 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.

6. 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.

7. 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.
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8. Have the class model the behavior of an atom such as oxygen.
Students portray neutrons, electrons and protons. Emphasize that as
one electron moves, it affects the position of all electrons.

9. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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 center region of an atom

_____ 8. most likely location where the
electron can be found around the
center of the atom

_____ 9. regions in an atom where
electrons are found

_____ 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. energy level

G. molecule

H. negative charge

I. neutral

J. neutron

K. nucleus

L. orbital

M. positive charge

N. proton

O. repel
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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 determined by
the fact that all molecules are held together in the same
way.

_________ 28. Water is a compound.

_________ 29. Salts are examples of compounds that have molecules.

_________ 30. Hydrogen is a component of water that behaves just like
water.
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The symbol  +  represents protons. The symbol  –  represents electrons. Write
what would happen if the two charges were placed near each other. Use the terms
below to answer the following.

repel (push away)
attract (move toward each other)

____________________ 31. – +

____________________ 32. + –

____________________ 33. + +

____________________ 34. – –
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Keys

Practice (p. 119)

1. elements
2. atom
3. neutrons
4. electrons; charge
5. nucleus
6. negatively charged
7. positive charge
8. energy levels

Practice (p. 125)

1. molecules
2. bond
3. compound
4. theory
5. proton
6. neutron
7. orbital
8. neutral
9. repel

10. attract

Lab Activity (pp. 126-128)

Oxygen Molecule
3. a. two

b. yes
c. oxygen

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

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

Practice (p. 129)

1. electron
2. proton
3. nucleus

4. neutron
5. energy levels

Practice (p. 130)

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

Practice (pp. 131-132)

1. Greeks
2. Dalton
3. atoms
4. atom
5. molecule
6. distance
7. forces
8. apart
9. together

10. phase
11. electrons
12. nucleus
13. Electrons
14. orbitals

Practice (p. 133)

1. farther
2. positive
3. negative
4. no
5. repel
6. repel
7. attract
8. away
9. toward

10. one

 Unit Assessment (pp. 49-51TG)

1. H
2. M

 3. D
4. A
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5. G
6. I
7. K
8. F
9. L

10. O
11. B
12. E
13. J
14. C
15. N
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 7: The Periodic Table

This unit introduces the periodic table and how the table is organized.
Students will learn about atomic structure and how to use the periodic
table.

Student Goals

• Understand the organization of the periodic table by groups and
periods.

• Identify certain elements by their symbols.

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

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

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

Unit Focus

• 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.1.4.2)

• 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.1.4.3)
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• 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.2.4.1)

• 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. (SC.A.2.4.5)

Suggestions for Enrichment

1. 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.

2. Discuss the outside and inside of a grocery store. Discuss ways in
which organization helps the store run smoothly

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

4. Have student research how, in 1869, the Russian chemist Dmitri
Mendeleev developed his periodic table.

5. Provide students with an outline of the periodic table. Have
students use different colored pencils to color in the metals,
nonmetals, and metalloids. Ask students to create a legend for the
colors.

6. Have students work in small groups and select one element from
the periodic table. Ask students to research products made of that
element and present the findings in a mobile. Have students present
their mobiles and also explain the most important and relevant
properties of the element.

7. Have students research the inert gases (noble gases) and explain
why they are not reactive.

8. List some examples of periodic trends in science (e.g., moon phases,
tides, weather patterns).
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9. Have students work in small groups and select one element from
the periodic table. Ask students to research products made of that
element and present the findings in a mobile. Have students present
their mobiles to the class and explain the most important and
relevant properties of the element.

10. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.





59Unit 7: The Periodic Table

Unit Assessment

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

______ 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 in a nucleus of an
atom

A. amu

B. atomic mass

C. atomic mass unit

D. atomic number

E. group

F. metal

G. nonmetal

H. period

I. periodic table
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 10. There are about 118 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.
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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

 .

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.
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Use the periodic table and the symbols and elements chart in the student
book on pages 150-152 to answer the following.

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 ____________________________________ .

29. Give the following information for carbon:

atomic number: ___________________________________________

atomic mass:______________________________________________

symbol: __________________________________________________



63Unit 7: The Periodic Table

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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Keys

Practice (pp. 145-146)

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

10. a

Practice (p. 147)

See chart below.

cobalt

sodium

calcium

carbon

oxygen

helium

element number of
protons

number of
neutrons

atomic mass

27 32 59

11 12

20 40

6 6

8 16

2 4

23

12

8

2

20

Practice (p. 153)

See chart below.

element symbol atomic
number

number of
protons

number of
electrons

hydrogen

calcium

carbon

nitrogen

oxygen

iron

copper

H 1

20 20

C 6

7 7

8 8

Fe 26

29

Ca

1 1

2626

20

6 6

N

O 8

Cu 29 29

7

Practice (p. 154)

Answers will vary.

Practice (pp. 155-156)

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. 157)

1. C
2. See diagram below.

P
N

-

-

6
6

3. 12 (12.011)
4. 6
5. 6
6. 6
7. 6

Practice (pp. 158-161)

1. Mendeleev
2. Moseley
3. atomic number
4. 118
5. nucleus
6. atomic number
7. electrons
8. 79
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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
25. energy level
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. 59-63TG)

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 8: Chemical Reactions

This unit emphasizes the factors that control and affect chemical reactions.
Students will learn to represent the configurations of electrons for atoms
and compounds and learn how these configurations determine what
reactions are possible. Students are introduced to some concepts in
biochemistry and are shown how biochemical reactions follow other
chemical laws.

Student Goals

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

• Explain how physical factors affect the rates of reactions.

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

• Know that diversity in the bonds between atoms determines the
properties of molecules.

Unit Focus

• 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.2.4.1)

• Know that the electron configuration in atoms determines how a
substance reacts and how much energy is involved in its reactions.
(SC.A.1.4.1)

• Know that the vast diversity of the properties of materials is
primarily due to variations in the forces that hold molecules
together. (SC.A.1.4.2)
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Suggestions for Enrichment

1. 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.

2. 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 determine their qualities.

3. Determine the net charge of a particle, given the numbers of
electrons, protons, and neutrons.

4. Have students explain the difference between an atom and an ion.
Ask students to give examples of positive and negative ions.

5. 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.

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

7. 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 malfunctions.

8. 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.
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9. 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.

10. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Use the list above each section to complete the statements in that section.

configuration
eight
electron

shared
valence

four
ionic

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 energy levels. The other atoms can have no more than

 electrons in their outermost energy levels.

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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biochemical
catalyst
concentration

increases
organic

pressure
recombined

8. Another word for describing the amount of force acting on a

substance 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 outermost energy level and is
symbolized by 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 (p. 173)

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

10. E

Practice (p. 180-181)

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

Practice (pp. 182-183)

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. Your food would rot inside you.
12. carbon
13. body functions
14. combine; recombine

Practice (p. 184)

See charts below.

1. helium

2. sodium

3. calcium

4. argon

5. krypton

6. carbon

structure react not react

C

Ca

He
helium

Na
sodium

calcium

Ar
argon

Kr
krypton

carbon

  7. carbon

  8. magnesium

  9. fluorine

10. potassium

number of
electrons gain

4

2

7

1

lose

Lab Activity (pp. 185-186)

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.
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Practice (pp. 187-190)

1. electrons
2. two
3. valence
4. eight
5. Electron dot structure
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.

Unit Assessment (pp. 71-73TG)

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 9: Forms of Energy

This unit explores how 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.

Student Goals

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

• Give examples of energy conversion.

• Explain chemical energy and demonstrate it through laboratory
experiences.

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

• State that energy cannot be created or destroyed.

• 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.

Unit Focus

• 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.1.4.1)

• Understand that there is conservation of mass and energy when
matter is transformed. (SC.B.1.4.2)

• Describe how magnetic force and electrical force are two aspects of
a single force. (SC.C.2.4.3)

• 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.2.4.4)
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Suggestions for Enrichment

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

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

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

4. 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.

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

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

7. Ask students to investigate the use of solar energy in their
community.

8. Read about nuclear energy and its benefits and dangers.

9. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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 of vibrating materials

______ 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 correct type of
energy to show the conversion. One or more terms will be used more than
once.

atomic or nuclear electrical light sound
chemical heat mechanical

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. 198-199)

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. 200)

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

Lab Activity (pp. 201-202)

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. 203)

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. 204-205)

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. 206)

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. 207)

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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Practice (p. 208)

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

10. True

Practice (pp. 209-210)

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. 79-82TG)

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 10: Electricity and Magnetism

This unit describes the general characteristics of electricity and
magnetism. Students will learn that electricity and magnetism are related.

Student Goals

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

• Describe how a dry cell produces electricity.

• Explain how a generator works.

• Describe the difference between direct and alternating current.

• List three conductors and three insulators.

• Explain the difference between static and current electricity.

• Construct series and parallel circuits.

• Relate electricity to electromagnetic radiation.

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

• Describe magnetic forces on Earth.

• State the law of magnetic poles.

• Name three ways to make a magnet.

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

• Understand that electricity and magnetism are two aspects of a
single electromagnetic force.
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Unit Focus

• Know that most observable forces can be traced to electric forces
acting between atoms or molecules. (SC.C.2.4.5)

• Know that electrical forces exist between any two charged objects.
(SC.C.2.4.2)

• Describe how magnetic force and electrical force are two aspects of
a single force. (SC.C.2.4.3)

Suggestions for Enrichment

1. 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.

2. Most students are very familiar with a wide variety of electronic
devices (e.g., TV, radio, VCR, camcorder, hand-held video games,
calculators, computers, telephones, etc.). Knowledge of how this
equipment works can be very useful. Have students select an
electronic device and investigate how it works—report to class with
demonstrations.

3. Obtain a voltmeter and an ammeter and demonstrate their use to the
class.

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

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

6. Plan a field trip to a local dam or power plant.

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

8. Test the skin resistance of students using an ohmmeter.



87Unit 10: Electricity and Magnetism

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

10. Have students determine 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.

11. Give students magnets. Let them explore and learn about some of
the properties of magnets by discovery.

12. 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.

13. Use a compass to test various steel objects for magnetism.

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

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

16. 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.

17. 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.

18. Construct an electromagnet from a nail, wire, and battery, and
investigate factors affecting its strength.

19. Investigate the effects of an electric field on a compass needle.
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20. Plan a field trip to National High Magnetic Field Lab in Tallahassee.

21. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Part A—Electricity

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 direct generator series
battery dry cell parallel

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  circuit has only one path for electricity

to follow.

14. A  circuit provides more than one path for

electricity to follow.

15. A  current is an electrical current that

flows in only one direction.

16. An  current is an electrical current that

flows in one direction, then in the other direction, changing direction

many times every second.



91Unit 10: Electricity and Magnetism

Answer the following using short answers.

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

_________________________________________________________

18. 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.

_________ 19. A conductor is a material that allows electricity to pass
through it.

_________ 20. An insulator is a material that will allow electricity to
pass through it.

_________ 21. Electric current cannot flow through wires.

_________ 22. Alternating current can cause an electromagnetic wave
to radiate.

Identify the conductors and insulators from the list below. Write C if it is a
conductor and I if it is an insulator.

_________ 23. swimming pool

_________ 24. Styrofoam

_________ 25. copper wire

_________ 26. glass

_________ 27. rubber
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Answer the following using complete sentences.

28. Explain how a dry cell produces electricity. ___________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

29. Explain how a generator works. _____________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

30. Describe the relationship between electricity and magnetism.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________



93Unit 10: Electricity and Magnetism

Part B—Magnetism

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

______ 31. an instrument with a
magnetized needle that points
to the magnetic north

______ 32. imaginary lines that show a
magnetic field

______ 33. to make into a magnet

______ 34. the space around a magnet
where a force is noticeable

______ 35. a device that creates a magnetic
field made by connecting a coil
of wire to an electric current

______ 36. a substance that attracts or
pulls on other substances

______ 37. a property of matter that
creates forces that attract or
repel certain substances

______ 38. anything that is not attracted to
a magnet

A. compass

B. electromagnet

C. lines of force

D. magnet

E. magnetic field

F. magnetism

G. magnetize

H. 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

39. The ends of the magnets are called  .

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

move) is called the  .

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

move) is called the  .

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

would be considered  poles.

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

magnet would be considered  poles.

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

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

46. The law of magnetic poles states that unlike poles

 and like poles repel.

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

a magnet is called  magnetism.
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48. A  is an instrument that has a magnetized

needle that points to the magnetic north.

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

 .

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

 .

Answer the following using short answers.

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

_________________________________________________________

_________________________________________________________

52. Are the magnetic poles mentioned above the same as the North and

South geographic poles of Earth? ____________________________

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

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

54. How does an electromagnet work? __________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (p. 222)

1. static electricity
2. current
3. armature
4. battery
5. generator
6. electric field
7. cell
8. electromagnetic induction
9. electricity

10. electric force

Practice (p. 223)

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

Practice (pp. 227-228)

1. circuit
2. closed circuit
3. open circuit
4. series circuit
5. parallel circuit
6. direct current; alternating current
7. compass
8. conductor
9. insulator

10. electrocuted

Practice (pp. 229-232)

1. A form of energy in which electrons
are flowing.

2. The force of attraction or repulsion
between objects due to charge.

3. Static electricity is a build-up of
electric charges between two
objects.

4. Static electricity does not follow a
path, but current electricity does.

5. The actions of most forces we
observe are the result of electric
charges built up between atoms
and/or molecules.

6. Household appliances use current
electricity.

7. A dry cell is a device that uses dry
chemicals to store and produce
electricity.

8. The chemicals react and electrons
are released to flow.

9. A generator is a device that changes
mechanical energy into electrical
energy.

10. The generator spins the armature
between magnets and this induces
the flow of electrons.

11. A circuit is the path taken through a
conductor.

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

same direction.
18. A current where the direction

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

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

20. 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.

21. conductor
22. Answers will vary but may include

the following: copper wire, silver
wire, most metals, air, or water.

23. insulator
24. Answers will vary but may include

the following: glass, rubber, and
plastic.
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25. As the current changes direction,
the magnetic field changes. The
result is an electromagnetic wave
that radiates or moves away from
the source.

Lab Activity 1 (p. 233)

Note: Results may vary with
changes in humidity.

1. a. no
b. no
c. no

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

Lab Activity 2 (pp. 234-237)

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. parallel circuit; You wouldn’t want

the entire hallway dark because one
bulb burned out.

Practice (pp. 238-239)

1. Electricity
2. Electric force
3. Static
4. Static
5. Current
6. static
7. current
8. cell

9. dry cell
10. chemical; electrical
11. generator
12. armature
13. electrons
14. open
15. closed
16. series; parallel

Practice (pp. 240-241)

1. series
2. parallel
3. direct; alternating
4. electromagnetic wave
5. DC; AC
6. conductor
7. insulator
8. copper; silver
9. glass; plastic; rubber

10. forces
11. atoms

Practice (pp. 242-243)

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

Practice (pp. 246-247)

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
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Keys

Practice (p. 248)

    

1.

2.

3.

S N

S N S N

N S

N S S N

Practice (pp. 252-253)

1. induced
2. magnetize
3. electromagnet
4. North pole
5. South pole
6. magnetic north pole
7. compass
8. electromagnetic energy
9. magnetic variation

10. northern lights

Lab Activity 3—Part 1 (pp. 254-255)

5. Diagrams will vary but should
resemble the following:

magnet

6. poles
7. middle
8. poles
9. middle

Lab Activity 3—Part 2 (pp. 255-256)

3. a. repel
b. repel

4. a. attract
b. attract

6. Diagrams will vary but should
resemble the following:

S N N S

9. Diagrams will vary but should
resemble the following:

S NS N

10. repel; attract

Lab Activity 4 (pp. 257-258)

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 because
there would be no magnetic force.

Practice (p. 259)

1. Three ways to make a magnet are
as follows: attaching a metal object
to a magnet; rubbing it with a
magnet; and using electricity to
make an electromagnet.

2. Electrons travel through a coil of
wire and induce a magnetic field.

3. north magnetic pole; south
magnetic pole

4. No. The actual north magnetic pole
is about 800 miles from the north
geographic pole.

Practice (p. 260-261)

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

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

Unit Assessment (pp. 89-95TG)

Part A—Electricity

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. series
14. parallel
15. direct
16. alternating
17. direct cell
18. alternating current
19. True
20. False
21. False
22. True
23. C
24. I
25. C

26. I
27. I
28. The cell contains chemicals that

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

29. 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.

30. 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.

Part B—Magnetism

31. A
32. C
33. G

   34. E
35. B
36. D
37. F
38. H
39. poles
40. north pole
41. south pole
42. like
43. unlike
44. repel
45. attract
46. attract

   47. induced
48. compass
49. North Pole
50. South Pole
51. magnetic north; magnetic south
52. no
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Keys

53. place in contact with a magnet; rub
with a magnet; make an
electromagnet

54. As electrons flow through a coil of
wire, they induce a magnetic field.
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Unit 11: Nuclear Energy

This unit explains that atoms store huge amounts of energy. Students will
learn about fission and fusion and also gain knowledge about the nature
of nuclear changes and their impact on living things.

Student Goals

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

• Describe how nuclear fission and fusion may be used for energy.

• Define chain reaction, nuclear reactor, and control rod, and describe
their interaction in nuclear power plants.

• State positive and negative reasons concerning the continued
development of the nuclear fission reactor.

• Define radioactivity.

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

Unit Focus

• Know that a number of elements have heavier, unstable nuclei that
decay, spontaneously giving off small particles and waves that
result in a small loss of mass and release a large amount of energy.
(SC.A.2.4.3)

• Know that nuclear energy is released when small, light atoms are
fused into heavier ones. (SC.A.2.4.4)

• Understand that there is conservation of mass and energy when
matter is transformed. (SC.B.1.4.2)

• 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.2.4.4)
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Suggestions for Enrichment

1. Show films on atom smashing or particle accelerators.

2. Discuss the use of nuclear energy as a possibility for our future.
What are the advantages and disadvantages of nuclear energy?

3. Discuss the use of solar energy as a possibility for our future.

4. 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.

5. Bring a luminous watch to class. Demonstrate the radiation with a
Geiger counter.

6. 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.

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

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

9. 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.

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

11. Have students report on early atomic scientists such as Enrico
Fermi, Lise Meitner, and Otto Hahn.
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12. Present Einstein’s energy-mass equation, showing the relationship
between nuclear reactions and his predictions. Take the time to
discuss other implications of relativity.

13. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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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 slows a nuclear
reaction

______ 3. splitting an atom

______ 4. the center region 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 an
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
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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 and 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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Keys

Practice (pp. 274-276)

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

10. a
11. c
12. b
13. b
14. c

Practice (p. 280)

1. fusion reactor
2. control rod
3. theory of relativity
4. radioactive waste
5. fission reactor
6. nuclear reactor
7. radioactivity

Lab Activity (p. 281)

 2. a. they fall
b. uncontrolled

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

Practice (p. 282)

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

8. True
9. False

10. True

Practice (p. 283)

Answers will vary.

Unit Assessment (pp. 107-110TG)

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 12: The Universe and Solar System

This unit focuses on the origin and composition of the universe and the
solar system.

Student Goals

• Construct a model to show the relative distance from the sun to the
planets.

• State the scientific theories on how the universe and solar system
were formed.

• List the bodies within our solar system.

• Know some ways scientists collect data about our universe.

• Identify information about the universe.

• Know the stages in the development of stars.

Unit Focus

• 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.1.4.1)

• 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.1.4.2)

• 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.1.4.3)
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• Know how the characteristics of other planets and satellites are
similar to and different from those on the Earth. (SC.E.1.4.2)

• Know that the stages in the development of three categories of stars
are based on mass: stars that have the approximate mass of our
Sun, stars that are two- to three-stellar masses and develop into
neutron stars, and stars that are five- to six-stellar masses and
develop into black holes. (SC.E.2.4.1)

• Identify the arrangement of bodies found within and outside our
galaxy. (SC.E.2.4.2)

• Know astronomical distance and time. (SC.E.2.4.3)

• Understand stellar equilibrium. (SC.E.2.4.4)

• Know various scientific theories on how the universe was formed.
(SC.E.2.4.5)

• Know the various ways in which scientists collect and generate
data about our universe (e.g., X-ray telescopes, computer
simulations of gravitational systems, nuclear reactions, space
probes, and supercollider simulations). (SC.E.2.4.6)
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Suggestions for Enrichment

1. Discuss the idea that space is an area containing subsystems vs. the
idea that it is an empty area.

2. Review the theories of the formation of the solar system.

3. Compare the Big Bang theory to a loaf of raisin bread rising—all
subsystems (symbolized by the raisins) are moving away from each
other in all directions.

4. Discuss open and closed systems in space—open systems will
continue to expand until too far apart to function—there is no end;
and closed systems will expand until a certain point is reached, then
will contract—like a rubber band stretching and contracting.

5. Compare each component of the universe in regard to composition,
size, and characteristics.

6. Assign each component of the universe to a group for research and
class presentation.

7. Have students make models of constellations or pinhole viewers.

8. Have students make drawings of the planets comparing size and
physical features.

9. Visit a planetarium.

10. Organize a night viewing to identify constellations.

11. Set up a telescope.

12. Have students research two constellations and their mythology.

13. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Circle the letter of the correct answer.

1. An object in the sky that looks like a shooting star is a  .

a. comet
b. planet
c. star
d. meteor

2. Planets reflect the light of  .

a. the moon
b. another planet
c. the sun
d. a comet

3. The sun is called a  .

a. red giant
b. yellow dwarf
c. blue star
d. shooting star

4. Halley’s comet is seen every  years.

a. 50
b. 75
c. 80
d. 76

5. The name of a constellation found in the Zodiac is  .

a. the Big Dipper
b. the Little Dipper
c. Aquarius
d. Draco
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6. The planet closest to the sun is  .

a. Earth
b. Pluto
c. Mercury
d. Venus

7. The planet Earth is a part of  .

a. an elliptical galaxy
b. a spiral galaxy
c. the Milky Way
d. both b and c

8. The moon is a  .

a. planet
b. satellite
c. star
d. meteor

9. Asteroids are fragments of rock and metal. Many are found between
 .

a. Mars and Jupiter
b. Earth and Mars
c. Sun and Mercury
d. Uranus and Neptune

10. The fragments of a meteor that hit Earth are called  .

a. asteroids
b. stars
c. moons
d. meteorites
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Match each definition with the correct term. Write the letter on the line provided.

______ 11. disk-shaped and looks like
a pinwheel; our solar
system is part of this type
of galaxy

______ 12. millions or billions of stars
in a system

______ 13. hot, bright bodies of gas

______ 14. bodies that revolve around
a sun and reflect its light

______ 15. a small number of stars
that appears to form a
shape or image

______ 16. spherical to disklike;
contain very little dust or
gas

______ 17. name of a constellation

______ 18. a very big star

______ 19. a medium-sized star

______ 20. a mass of dust and ice with
a gaseous tail that orbits
the sun

A. Big Dipper

B. comet

C. constellation

D. elliptical galaxies

E. galaxy

F. planets

G. red giant

H. spiral galaxies

I. stars

J. yellow dwarf
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Use the list below to write the correct term for each definition on the line provided.

Aries
asteroids
comet
constellation

galaxy
light-year
meteors

Milky Way
moon
orbit

planets
star
Zodiac

____________________ 21. millions or billions of stars in a system that
may form a spiral or elliptical system

____________________ 22. a hot mass of gas constantly exploding and
giving off light and heat

____________________ 23. bodies that revolve around a sun and
reflect its light

____________________ 24. a mass of dust and ice with a bright
gaseous tail that orbits the sun

____________________ 25. fragments of rocky material from space
that sometimes enter Earth’s atmosphere
and burn as they fall

____________________ 26. a small number of stars that appears to
form a shape or image in the sky

____________________ 27. a path of an object revolving around
another object

____________________ 28. one of the 12 signs of the Zodiac

____________________ 29. Earth is located in this galaxy

____________________ 30. a satellite that orbits a planet; Earth has one

____________________ 31. twelve constellations that appear in a belt
across the sky

____________________ 32. fragments of rock and metal that orbit the
sun

____________________ 33. a unit of distance equal to the distance light
travels in one year
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Use the list above each section to complete the statements in that section.

constellation
Dust Cloud
galaxies
nebulae

nebular
planets
size

solar systems
space
temperature

34. The theory that most scientists accept for the beginning of the

universe is called the  .

35. The universe is said to have begun between

 and  billion

years ago.

36. The theory that most scientists accept for the beginning of the solar

system is called the  theory.

37. This theory is also known as the  theory.

38. The universe system is made up of  ,

 ,  ,

 , and all energy and all matter.

39. Stars are different in  ,

 , and  .

40. A small number of stars that appears to form a shape or image is

called a  .

41.  do not undergo fusion like stars, but

reflect the light of the sun.

15
20
Big Bang
brightness
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black hole
Earth
Jupiter
Mars

Mercury
meteor
Neptune

neutron stars
Pluto
Saturn

Uranus
Venus
white dwarf

42. When a meteoroid enters Earth’s atmosphere and begins to burn, it is

called a  .

43. The nine planets of our solar system are as follows:

 ,  ,

 ,  ,

 ,  ,

 ,  ,

and  .

44. Stars about the size of our sun as they use their fuel will eventually

become a  .

45. Stars more massive than our sun develop into

 .

46. If the star’s core was very massive it might become a

 .

Answer the following.

47. How do scientists collect data about our universe? _____________

_________________________________________________________
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Keys

Practice (p. 291)

1. theory
2. galaxy
3. stars
4. universe
5. satellite
6. nebula
7. planets
8. orbit
9. solar system

Practice (p. 297)

1. comet
2. meteors
3. elliptical galaxies
4. spiral galaxies
5. constellation
6. asteroids
7. stellar equilibrium
8. light-year

Lab Activity (pp. 302-304)

2. Distance from the sun:
Mercury 1 cm
Venus 2 cm
Earth 3 cm
Mars 4.5 cm
Jupiter 15.5 cm
Saturn 28.5 cm
Uranus 57.5 cm
Neptune 89.7 cm
Pluto 118 cm

3.-7. Correct answers will be determined
by the teacher.

8. Mercury, Venus, Mars, and Jupiter
9. Mercury and Venus

10. a broken-up planet or trapped
debris

11. after the asteroid belt with the
exception of Pluto

12. closest to sun and farthest away
(Pluto)

Practice (pp. 305-306)

Sentences will include the following
information:

1. Big Bang theory
2. approximately 15 to 20 billion years

ago
3. packed together in a single body
4. It formed a giant cloud that moved

away from the center of the
explosion.

5. Cosmic material cooled and
condensed into solid bodies.

6. The stars continue to form and die.
7. a nebula
8. the Dust Cloud theory
9. A star larger than the sun came

very close to the sun, which caused
explosions. The gases from these
explosions condensed to form the
planets.

10. galaxies, solar systems, nebulae,
and space—all matter and all
energy

Practice (p. 307)

Answers will vary.

Practice (p. 308)

1. yellow dwarf
2. red giant; white dwarf
3. red supergiant; supernova
4. neutron star
5. black hole

Practice (p. 309)

Answer will include the following
heavenly bodies but the characteristics of
each will vary.

1. Mercury
2. Venus
3. Earth
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4. Mars
5. asteroid belt
6. Jupiter
7. Saturn
8. Uranus
9. Neptune

10. Pluto

Practice (pp. 310-312)

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

10. d
11. a
12. b
13. d
14. a
15. d

Practice (p. 313)

Answers will vary but may include the
following: space probes, cameras, data-
gathering equipment.

Unit Assessment (pp. 117-122TG)

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

10. d
11. H
12. E

13. I
14. F
15. C
16. D
17. A
18. G
19. J
20. B
21. galaxy
22. star
23. planets
24. comet
25. meteors
26. constellation
27. orbit
28. Aries
29. Milky Way
30. moon
31. Zodiac
32. asteroids
33. light-year
34. Big Bang
35. 15; 20
36. nebular (or Dust Cloud)
37. Dust Cloud (or nebular)
38. galaxies; solar systems; nebulae;

space
39. size; brightness; temperature
40. constellation
41. Planets
42. meteor
43. Mercury; Venus; Earth; Mars;

Jupiter; Saturn; Uranus; Neptune;
Pluto

44. white dwarf
45. neutron stars
46. black hole
47. Answers will vary but may include

the following: space probes,
cameras, data-gathering
equipment.
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Unit 13: The Earth, the Moon, and the Sun

This unit describes the relative positions of the sun, Earth, and moon and
changes associated with them. Students will learn about eclipses, tides,
and seasons.

Student Goals

• Understand why Earth can support life.

• Describe features of the moon.

• Identify solar and lunar eclipses.

• Identify the phases of the moon and the relative positions of the
moon, Earth, and sun.

• Recognize the relationship of tides to the relative positions of the
Earth, moon, and sun.

• Understand what causes the seasons.

Unit Focus

• Understand the relationships between events on Earth and the
movements of the Earth, its Moon, the other planets and the Sun.
(SC.E.1.4.1)

• Know how the characteristics of other planets and satellites are
similar to and different from those on the Earth. (SC.E.1.4.2)

• Know the various reasons that Earth is the only planet in our Solar
System that appears to be capable of supporting life as we know it.
(SC.E.1.4.3)

• Know how climatic patterns on Earth result from an interplay of
many factors (Earth’s topography, its rotation on its axis, solar
radiation, the transfer of heat energy where the atmosphere
interfaces with lands and oceans, and wind and ocean currents).
(SC.D.1.4.1)



126 Unit 13: The Earth, the Moon, and the Sun

Suggestions for Enrichment

1. Have students use the Internet to research early theories about the
moon. Have students discuss their findings.

2. Compare the moon to Earth in regards to atmosphere and
topography.

3. Have students observe the surface of the moon using maps or a
telescope.

4. Stimulate discussion with questions such as: Why did the
Apollo 11 mission choose to land on a maria?

5. Have students research the Apollo missions and discuss what new
discoveries were made.

6. Discuss the environment on the moon. Have students analyze what
aspects of the lunar environment need to be considered in inventing
a device for supporting life on the moon. Ask students to develop a
design or sketch of the product.

7. Have students diagram the positions of the sun, Earth, and moon
during lunar and solar eclipses.

8. Discuss the phases of the moon. Why do they change?

9. Ask students to observe the phases of the moon.

10. Have students chart lunar activity over the course of a month to
determine the length of a lunar month.

11. Relate the tides to the gravitational pull of the moon and its
position.

12. Have students plot the tides on a graph to determine the tidal cycle
and the number of high and low tides in a particular area.

13. Have students learn to read tidal charts and predict tides.
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14. Discuss the uses of known tidal patterns: navigation, military
landings, and fishing.

15. Have students chart the time of sunrise and sunset for each day and
compute the number of daylight hours.

16. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

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

______ 1. the rise and fall of the oceans

______ 2. gases that surround Earth

______ 3. the path of an object revolving
around another object

______ 4. bowl-shaped depressions on a
moon or planet

______ 5. to move around another
heavenly body

______ 6. totally shaded cone-shaped
shadow

______ 7. oval-shaped path of one object
revolving around another

______ 8. to spin on an axis

______ 9. tide when sun, moon, and Earth
are all in a straight line

______ 10. light areas on the moon

______ 11. blocking of light when the moon
is between Earth and the sun

______ 12. dark areas on the moon

______ 13. blocking of light when Earth is
between the sun and the moon

______ 14. partly shaded shadow caused by
an eclipse

A. atmosphere

B. craters

C. elliptical orbit

D. highland areas

E. lunar eclipse

F. maria

G. orbit

H. penumbra

I. revolve

J. rotate

K. solar eclipse

L. spring tide

M. tides

N. umbra
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sun

moon

umbra

penumbra

Earth

Label the following diagrams as a solar or lunar eclipse.

15.  eclipse 16.  eclipse

Match the name of the moon phase to the correct shape. Write the letter on the
line provided.

sun

moon

umbra

penumbra

Earth

______ 17. full moon

______ 18. gibbous moon

______ 19. new moon

______ 20. crescent moon

______ 21. quarter moon

A.

B.

C.

D.

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

_________ 22. Earth is the fourth planet from the sun.

_________ 23. There is an atmosphere on the moon.

_________ 24. The moon is lifeless and dry.

_________ 25. A gibbous moon occurs just before and after a new
moon.

_________ 26. We always see the same side of the moon from Earth.

_________ 27. It takes 24 hours for the moon to rotate.

_________ 28. The moon revolves around Earth once every month.

_________ 29. It takes 291/w days for the moon to go through its phases.

_________ 30. The maria are tall mountains on the moon.

_________ 31. Spring tides only occur in the spring.

_________ 32. The surface of the moon is smooth and flat.

_________ 33. It is very cold and very hot on the moon.

_________ 34. There is only one high tide and one low tide over a
24-hour period of time.

_________ 35. Tides are caused by the moon alone.

_________ 36. When Earth is between the sun and the moon, we have a
solar eclipse.
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Circle the letter of the correct answer.

37. The four divisions of the year characterized by changes in
temperature, weather, and the number of hours of daylight are called

 .

a. seasons
b. weather
c. climate
d. atmosphere

38. The seasons are caused by  .

a. the speed of Earth rotating
b. the closeness to the sun
c. the tilt of Earth on its axis
d. the number of hours of daylight and darkness

39. When it is summer in the Northern hemisphere, it is  in
the Southern hemisphere.

a. summer
b. winter
c. fall
d. spring

40. The summer solstice is  .

a. the first day of summer
b. the shortest day of the year
c. the first day of spring
d. the time of the year when day and night are equal

41. When the number of hours of daylight and darkness are equal in
both hemispheres, it is called a(n)  .

a. summer solstice
b. equinox
c. winter solstice
d. holiday
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42. The equinox marks the first day of  .

a. summer
b. winter
c. spring and fall
d. summer and winter

43. The equator has  .

a. equal days and nights all year long
b. long days in the summer and short days in the winter
c. long days in the winter and short days in the summer
d. 24 hours of darkness in the winter and 24 hours of

daylight in the summer

44. The area(s) of Earth that have the biggest change in the number of
hours of daylight and darkness during the year are  .

a. the equator
b. the temperate zones
c. the tropical zones
d. the poles

Label the seasons for the Northern Hemisphere on the diagram below.

Sun

45.

48.

46.

47.

S
N

S
N

S
N

S
N
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Keys

Practice (p. 323)

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

Practice (pp. 324-325)

Sentences will include the following
information:

1. atmosphere; water
2. No; there is no atmosphere and no

water.
3. It does not have a strong enough

gravitational pull.
4. It doesn’t have an atmosphere to

protect it from extreme
temperatures.

5. the light and dark areas of the
highlands and maria form shapes
that look like faces

6. There is no water in them.
7. light-colored areas with high

mountains
8. craters; meteors
9. from a few inches to over 500 miles

10. no weathering because of no
atmosphere

Practice (p. 328)

1. lunar month
2. elliptical
3. moon phase
4. penumbra
5. umbra
6. corona
7. lunar eclipse
8. orbit
9. solar eclipse

10. partial eclipse
11. total eclipse

Practice (p. 329)

1. sun
2. Earth
3. umbra
4. moon
5. penumbra
6. lunar
7. sun
8. moon
9. penumbra

10. umbra
11. Earth
12. solar

Practice (p. 330)

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

Practice (pp. 331-332)

1. shadows
2. umbra
3. penumbra
4. solar eclipse
5. total
6. corona
7. partial; total
8. partial eclipse
9. lunar eclipse

10. three or four hours
11. lunar; solar
12. lunar

Practice (p. 333)

Correct answers will be determined
by the teacher.
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Practice (p. 334)

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

Practice (p. 335)

1. crescent .............. this moon occurs
just before and
after the new moon

2. full moon ........... the moon is on the
opposite side of
Earth from the sun

3. gibbous .............. this moon occurs
just before and just
after the full moon

4. new moon .......... the moon is
between Earth and
the sun

5. quarter ................ this moon occurs
when it is halfway
between a new
moon and full
moon

Practice (p. 341)

1. spring tide
2. neap tide
3. equinox
4. flood tide
5. solstice
6. ebb tide

Practice (pp. 342-343)

Correct answers will be determined by
the teacher.

Practice (pp. 344-345)

Sentences will include the following
information:

1. the movement of ocean water
caused by the gravitational attrac-
tion of sun and moon

2. 2; 2 (usually)
3. moon; because it is so much closer
4. spring tides
5. full moon and new moon
6. first- and third-quarter moon
7. higher than average high tides and

lower than average low tides
8. sun and moon are at right (90°)

angles
9. against each other

10. spring tide
11. 10:50 p.m.
12. Both Earth and moon are moving in

orbit. It takes Earth 50 minutes to
catch up to the moon.

Practice (pp. 346-347)

Sentences will include the following
information:

1. differences in temperature; differ-
ences in weather; differences in the
number of hours of light

2. the tilt of Earth on its axis
3. with the north pole towards the sun
4. with the north pole away from the

sun and the south pole towards the
sun

5. No. They are opposite because
when one pole is pointed towards
the sun, the other is pointed away.

6. during spring and fall
7. summer solstice
8. The day that has the greatest

number of hours of sunlight.
9. equinox
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Keys

10. spring and fall
11. at the equator
12. the north and south poles
13. summer; winter; spring; fall

Practice (pp. 348-351)

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

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

Unit Assessment (pp. 129-133TG)

1. M
2. A
3. G
4. B
5. I
6. N
7. C
8. J
9. L

10. D
11. K
12. F
13. E
14. H
15. solar
16. lunar
17. B
18. A

19. E
20. C
21. D
22. False
23. False
24. True
25. False
26. True
27. False
28. True
29. True
30. False
31. False
32. False
33. True
34. False
35. False
36. False
37. a
38. c
39. b
40. a
41. b
42. c
43. a
44. d
45. spring
46. summer
47. fall
48. winter
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Unit 14: Space Exploration

This unit scans developments in astronomy, from the early astronomers to
instruments astronomers currently use in collecting information about
space.

Student Goals

• Research astronomers of the past.

• Examine how information about Earth and space are gathered.

• Explore Internet sites to gain knowledge about space missions or
satellites.

• Know that funds for science research come from the federal
government, industry, and private foundations.

Unit Focus

• 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.1.4.3)

• 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.3.4.2)

• 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.3.4.4)
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Suggestions for Enrichment

1. Discuss observations about space.

2. Have students use their knowledge of science fiction in books or
movies to discuss what it would really take for humans to leave
Earth and live on another planet or in outer space.

3. Discuss the origins of astronomy, early views and superstitions in
astronomy, early astronomers, the clergy’s influence on astronomy,
and current developments in astronomy.

4. Stimulate discussion by asking questions such as: How do we know
about space?

5. Discuss the instruments used in astronomy.

6. Have students build or examine simple telescopes.

7. Discuss NASA’s contributions to astronomy and humankind.

8. Have students explore current events to research the technology of
space exploration such as the Hubble Space Telescope and the space
shuttle.

9. Have students use the Internet to research events in the exploration
of space. Discuss specific space missions or satellites and why they
advanced the exploration of space and future discoveries.

10. Discuss advantages and disadvantages of the space program.

11. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Use the list below to complete the following statements.

astronomer
astronomy
communications satellites
Copernicus

Kepler
Lunar Orbiter
lunar probes
moon

1. The Greeks are credited with many of the early discoveries in the

area of  .

2. Ptolemy (2nd century A.D.) was a Greek 

who supported the view that Earth was the stationary center of the

universe.

3. The Polish astronomer  (1473–1543)

proposed that Earth was a planet and revolved around the sun—the

center of the universe.

4. In the early 1600s, the German astronomer,

 , proposed three laws that described the

movement of the planets.

5. The  is the most studied celestial object.

6.  are specially designed to be launched into

space to take pictures of the moon.

Ranger
satellites
Surveyor
transfer
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7. Three of the space probes sent into space to take pictures of the moon

in preparation for the Apollo 11 were the  ,

 , and  .

8.  have been used to pave the way for our

travel into space.

9.  are used for the transmission of

telephone, educational, medical, and other types of communication.

10. Technology  from space research has had

a great impact on many areas of our life.

Circle the letter of the correct answer.

11. One who studies astronomy or makes observations of celestial
phenomena is called a(n)  .

a. philosopher
b. astrologer
c. astronomer
d. astronaut

12. A person who flies in a rocket or space shuttle is called a(n)
 .

a. philosopher
b. astrologer
c. astronomer
d. astronaut
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13. A spacecraft designed to orbit a celestial body without landing on its
surface is a(n)  .

a. satellite
b. orbiter
c. space station
d. space shuttle

14. Communication over a distance is called  .

a. telecommunication
b. telescope
c. television
d. telephone

15. A satellite that receives, amplifies, and relays signals is called a(n)
 .

a. weather satellite
b. TV satellite
c. artificial satellite
d. communication satellite

16. A reusable spacecraft that carries astronauts into space and returns
them to Earth is called a  .

a. space probe
b. space shuttle
c. space station
d. space detector

17. An instrument that concentrates signals from space to view objects is
called a  .

a. telescope
b. space shuttle
c. space station
d. space detector
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18. A structure that provides living quarters in space, equipped with all
the necessary instruments to work and live, is called a  .

a. space probe
b. space shuttle
c. space station
d. space detector

19. The load that is carried by a spacecraft is called its  .

a. orbiter
b. detector
c. payload
d. truckload

20. The abbreviation NASA stands for  .

a. National Association for Space and Astronauts
b. National Aeronautics and Space Administration
c. National Association of Sociology and Astronomy
d. New Adventures in Space and Air

Answer the following using complete sentences.

21. Although there have been objections by some to the amount of
money spent on space research, many technological advances have
resulted. List and discuss at least three benefits that space research
and NASA’s technologies have provided.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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22. Communication has also been affected by the transferal of
technologies. List and discuss at least three ways that the research in
communication has benefited our everyday lives.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (p. 362)

1. astronomy
2. astronomer
3. telescope
4. geocentric theory
5. heliocentric theory
6. Space probes
7. cosmic rays

Practice (pp. 363-364)

   Correct answers will be determined by
   the teacher.

Practice (p. 365)

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

10. False
11. True

Practice (p. 369)

1. satellite
2. telecommunication
3. artificial
4. astronaut
5. lunar
6. weather satellites
7. communications satellite
8. transponder

Practice (p. 370)

1. True
2. False
3. False

4. True
5. True
6. False
7. True
8. False
9. True

10. True

Practice (p. 376)

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

Practice (pp. 377-378)

1. weather stations
2. Weather satellites
3. satellite system
4. Detectors
5. Transmitters
6. orbiter
7. NASA
8. Space stations
9. telescopes

10. planetary probes
11. taxpayers
12. Funds

Lab Activity (pp. 379-381)

Correct answers will be determined by
the teacher.

Practice (pp. 382-384)

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

10. d
11. a
12. a
13. b
14. d
15. c
16. b

Unit Assessment (pp. 141-145TG)

1. astronomy
2. astronomer
3. Copernicus
4. Kepler
5. moon
6. Lunar probes
7. Ranger; Lunar Orbiter; Surveyor
8. Satellites
9. Communications satellites

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

Sentences will include the following
information:

21. safer space travel; more accurate
information about the solar
system; and improved command
missions (unmanned satellites
and probes)

22. worldwide communications (TV
and radio); improved ability to
more accurately forecast weather;
improved warning systems for
dangerous storms
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Unit 15: Plate Tectonics

This unit explains plate tectonics. Students will learn about two violent
phenomena in the lithosphere—earthquakes and volcanoes.

Student Goals

• Make a model of Pangaea.

• Know about the theories of continental drift and plate tectonics.

• Identify the layers of the earth and their characteristics.

• Construct a seismic-risk map of the United States.

• Examine the location of the active volcanoes on Earth and identify
the Ring of Fire.

• Identify the mid-ocean ridges on a world map.

• Know the features of volcanoes.

• Know the land features of the ocean floor.

• Identify the types of mountains and explain how they are formed.

Unit Focus

• 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.1.4.2)

• Know how climatic patterns on Earth result from an interplay of
many factors (Earth’s topography, its rotation on its axis, solar
radiation, the transfer of heat energy where the atmosphere
interfaces with lands and oceans, and wind and ocean currents).
(SC.D.1.4.1)
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• Know that the solid crust of Earth consists of slow-moving,
separate plates that float on a denser, molten layer of Earth and that
these plates interact with each other, changing the Earth’s surface in
many ways (e.g., forming mountain ranges and rift valleys, causing
earthquake and volcanic activity, and forming undersea mountains
that can become ocean islands). (SC.D.1.4.2)

Suggestions for Enrichment

1. Discuss the layers of Earth. Use modeling clay to make a model to
show the layers.

2. Discuss earthquake causes and faults. Relate this to the release of
built-up stress.

3. Ask students to research either of the earthquakes that occurred on
April 18, 1906 or October 17, 1989, in San Francisco.

4. Discuss why some minor earthquakes cause major destruction.

5. Discuss the causes of volcanoes. Then discuss the effects volcanoes
have above and below the Earth’s surface.

6. Ask students to conduct research activity on the Ring of Fire.

7. Remind students that Earth is not a solid sphere; it is a solid layer
floating on a molten layer.

8. Discuss the concept of resulting fit and other evidence for plate
tectonics, such as fossil evidence, glacial situations, and climate
changes.

9. Review the components of plate tectonics.

10. Compare the concept of isostasy to a boat floating in water. For
example, if you add cargo (weight) to a canoe, what happens? It
goes down. If you remove weight, it goes up.

11. Discuss ocean floor features. Have students draw a diagram.
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12. Discuss ways to measure what you cannot see in the ocean, such as
using rope and weight (old way), echo sounding, etc.

13. Describe how ocean floor features are related to movements in
Earth’s crust.

14. Have students use the Internet (http://quake.wr.usgs.gov/) to track
earthquakes and plot their locations on a map and see if these
locations indicate plate boundaries.

15. Have students make models of mountain formations.

16. Ask students to research the 2004 Indian Ocean tsunami.

17. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

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

__________ 1. The lithosphere is the rigid or solid part of Earth.

__________ 2. The temperature and pressure of Earth decrease the
deeper you go.

__________ 3. The mantle of Earth is made of soil and bedrock which
act as Earth’s skin.

__________ 4. The ground that you stand upon is called the soil.

__________ 5. The boundary line between the crust and the mantle is
called the Moho.

__________ 6. The outer core or fourth layer of Earth is about 3,800
kilometers thick.

__________ 7. The grinding, along with an upward push of the rock
layers of Earth, causes earthquakes.

__________ 8. The zone inside Earth where the actual break occurs in
an earthquake is called a fault.

__________ 9. The focus is a break or crack in the surface of Earth’s
crust.

_________ 10. The place on the crust of Earth’s surface directly above
the fault is called the epicenter.

_________ 11. The energy of the waves that move away from the focus
and are felt as shocks of the earthquake is called seismic
wave activity.
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_________ 12. A seismograph is used to measure the force of an
earthquake.

_________ 13. The scientists who study the inner structure of Earth are
called seismologists.

_________ 14. When Earth’s pressure is so great that magma is pushed
out of a dome mountain and onto Earth’s surface, it
results in an eruption.

_________ 15. Quiet volcanoes have steep, sloping sides.

_________ 16. Mountains formed as a result of the bending of rocks in
Earth’s crust are called folded mountains.

_________ 17. Fault-block mountains are formed by the movement of
large amounts of rock along a crack in the Earth’s crust.

Use the list above each section to complete the statements in that section.

8.6
continents

crust
focus

kilometers
magma

mantle
Richter scale

seismograph

18. The lithosphere, or crust, is about 6,700  in

thickness.

19. The crust of Earth is thickest under the  .

20. The Moho is a boundary line between the 

and the  .
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21. An instrument used to measure the force of an earthquake is called a

 .

22. The zone inside Earth where the actual movement in the rocks occurs

is called the  .

23. When an earthquake is recorded, it is given a number on the

 .

24. The largest earthquakes ever recorded have Richter magnitudes near

 .

25. Another name for molten rock under Earth’s crust is

 .

One or more terms will be used more than once.

ash
dormant

explosive
Hawaiian Islands

lava
quiet

Ring of Fire
St. Helens

26. Once the molten rock flows out of the volcano, it is

called␣  .

27. An area in the Pacific Ocean where many of the world’s active

volcanoes are found is called the  .

28. The  are really the tops of volcanoes.

29. A  volcano is one where the lava oozes out

and spreads over the land.
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30. The  and  from

the volcano forms fertile land that can be farmed.

31.  volcanoes are ones where the magma

blasts to the surface.

32. Some volcanoes are  , which means that

they have not erupted within the last 50 years.

33. Mount  is an active volcano on the Pacific

Coast of the United States which erupted in 1980.

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

_________ 34. The German meteorologist Alfred Wegener described
his hypothesis of convection currents.

_________ 35. Wegener suggested that at one time all of the continents
were one large landmass called Pangaea.

_________ 36. Since Wegener’s death, more evidence has been found
and his theory has been disproved.

_________ 37. The positions of the continents are not permanent.

_________ 38. Plate tectonics suggests that Earth is separated into large
sections called plates.

_________ 39. The oceanic and crustal plates have separated because of
convection currents.
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_________ 40. In the 1950s and 1960s, scientists invented new
instruments to more accurately study and map the
ocean floor.

_________ 41. The area where the land and the ocean water meet is
called the continental shelf.

_________ 42. Underwater mountain chains, rising from the basin are
called seamounts.

_________ 43. The wide valley which separates two parallel chains of
mountains is called a guyot.

Answer the following using complete sentences.

44. Describe Alfred Wegener’s theory of continental drift.__________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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45. What is the theory of plate tectonics? _________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

46. What are some of the differences between the continents and the

seafloor? _________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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47. Explain how any two of the four types of mountains are formed.

mountain type # 1

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

mountain type # 2

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (pp. 394-395)

1. Plate tectonics
2. crust
3. continental drift
4. Lava
5. volcano, earthquake
6. continents
7. Pangaea
8. faults
9. Trenches

10. Convection currents
11. rift
12. Mid-ocean ridges
13. plates

Practice (p. 396)

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

10. True
11. True

Lab Activity 1 (pp. 397-398)

1.-4. Correct answers will be
determined by the teacher.

5. Africa and South America
6. There was an uneven breaking of

Earth’s crust and the continents
drifted.

Practice (p. 403)

1. dome mountains
2. mountains
3. mantle
4. volcanic mountains

5. core
6. fault-block mountains
7. lithosphere
8. folded mountains

Practice (p. 404)

1. crust
2. Moho
3. mantle
4. outer core
5. inner core

See chart below.

Layers Thickness Material

crust

mantle

outer core

inner core

8-67 km

2,800-3,000 km

2,000 km

2.800 km

soil; bedrock

rock

melted iron and nickel

iron mixed with nickel and cobalt

Practice (pp. 405-406)

1. lithosphere
2. crust; mantle; core
3. instruments
4. indirect
5. crust
6. Moho
7. mantle
8. rock
9. outer

10. inner
11. outer
12. crust
13. mantle
14. inner
15. crust

Practice (p. 407)

1. dome mountains
2. Black Hills; Adirondacks
3. Dome
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4. faulting
5. volcanoes
6. fault-block
7. Mount St. Helens
8. Grand Tetons of Wyoming
9. bending

Practice (pp. 408-409)

1. B
2. D
3. C
4. A
5. dome
6. volcanic
7. fault-block
8. folded
9. Answers will vary but should

include any two of the following:
• Folded mountains are formed by

the collision of crustal plates.
• Fault-block mountains are

formed by the movement of large
amounts of rocks along a crack in
Earth’s crust.

• Dome mountains are formed
when the rocks are pushed up by
internal forces within Earth.

• Volcanic mountains are formed
by volcanoes.

Practice (pp. 414-415)

1. focus
2. Richter scale
3. seismic wave
4. epicenter
5. seismologists
6. seismograph
7. Ring of Fire
8. magma
9. fault

10. islands
11. volcanoes
12. plates

Lab Activity 2 (pp. 416-418)

Correct answers will be determined by
the teacher.

Practice (p. 419)

Correct answers will be determined by
the teacher.

Practice (p. 420)

Correct answers will be determined by
the teacher.

Practice (p. 421)

1. magma
2. lava
3. rocks; poisonous
4. gentle
5. erupt
6. Ring of Fire
7. mountains
8. blasts
9. inactive

10. erupt
11. Hawaiian

Practice (p. 425)

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



163Unit 15: Plate Tectonics

Keys

Practice (p. 426)

See map below.

Equator

Practice (pp. 427-428)

1. volcanoes; earthquakes
2. slope
3. canyons
4. abyssal plains
5. Pacific
6. basin
7. rift
8. shoreline
9. instruments

10. shelf
11. trenches
12. mid-ocean ridges
13. Mid-Atlantic Ridge; Atlantic;

Pacific; Indian
14. thinner
15. Marianas Trench; 11,000

Practice (pp. 429-433)

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

10. a
11. d
12. d

13. b
14. a
15. d
16. b
17. d
18. d
19. a
20. b
21. d
22. a
23. a
24. c
25. d

Unit Assessment (pp. 153-159TG)

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

10. False
11. True
12. True
13. True
14. True
15. False
16. True
17. True
18. kilometers
19. continents
20. crust; mantle
21. seismograph
22. focus
23. Richter scale
24. 8.6
25. magma
26. lava
27. Ring of Fire
28. Hawaiian Islands
29. quiet
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30. lava; ash
31. Explosive
32. dormant
33. St. Helens
34. False
35. True
36. False
37. True
38. True
39. True
40. True
41. False
42. False
43. False

Sentences will include the following
information:

44. All continents were one mass called
Pangaea; the giant landmass split in
two; two masses broke apart and
drifted across the ocean floor.

45. Earth is separated into large
sections called plates, nine large
ones and several smaller ones.
Plates include continental and
ocean crust plates separated
because of convection currents.

46. Ocean basins have more volcanoes
and earthquakes. Rocks in the
ocean basin are different from those
on Earth’s surface. Ocean basins are
made up of basalt and continents of
granite. Earth’s crust is thinner on
the ocean floor than on Earth’s
surface.

47. Answers will vary but should
include any two of the following:
• Folded mountains are formed by

the collision of crustal plates.
• Fault-block mountains are

formed by the movement of large
amounts of rocks along a crack in
Earth’s crust.

• Dome mountains are formed
when the rocks are pushed up by
internal forces within Earth.

• Volcanic mountains are formed
by volcanoes.



165Unit 16: The Atmosphere and Weather

Unit 16: The Atmosphere and Weather

This unit focuses on solar radiation, air masses, winds, and sea currents
and their relation to the weather. Students will learn about the
components and function of the atmosphere and the connection between
weather and climate.

Student Goals

• Identify the primary layers of the atmosphere and their
characteristics.

• Explain how the ozone layer protects us and how it is being
destroyed.

• Given data, construct a weather map, analyze, and then predict the
weather.

• Explain how winds are created and how the Earth’s rotation affects
their direction.

• Observe the effects of rotation on water.

• Identify major wind systems.

• Using a hurricane tracking map, plot the path of two hurricanes.

• Describe various severe weather situations.

• Know safety precautions for severe weather.

• Identify various cloud types by their appearance (altitude may be
included).

• Know about the various forms of precipitation.

• Identify the factors that influence climate.
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Unit Focus

• Know how climatic patterns on Earth result from an interplay of
many factors (Earth’s topography, its rotation on its axis, solar
radiation, the transfer of heat energy where the atmosphere
interfaces with lands and oceans, and wind and ocean currents).
(SC.D.1.4.1)

• Know that changes in a component of an ecosystem will have
unpredictable effects on the entire system but that the components
of the system tend to react in a way that will restore the ecosystem
to its original condition. (SC.G.2.4.2)

• 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. (SC.H.3.4.3)

Suggestions for Enrichment

1. Discuss the effect of solar radiation on heating the atmosphere.

2. Demonstrate the three mechanisms of heating: radiation, using a
heat lamp; convection, using a convection oven or blow-dryer; and
conduction, using a hot metal spoon in a pan.

3. Introduce the concept of air masses.

4. Cover high and low pressure systems and the weather associated
with them.

5. Discuss the movement of these air masses as fronts and relate this to
associated weather patterns.

6. Relate the origin of winds to the mechanisms of heat transfer.

7. Cover land and sea breezes and how they affect coastal weather.

8. Discuss wind belts or global wind patterns.
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9. Explain wind origins and their relationship to early travel.

10. Discuss the origins and causes of currents.

11. Initiate a discussion on the effects of currents on land masses. For
example: The climate of the United States East Coast is influenced
by the Gulf Stream.

12. Discuss weather patterns and storms.

13. Relate the components which are necessary for formation of the
weather patterns.

14. Identify characteristics of storm types and the safety precautions
associated with each.

15. Track the movement of a current tropical storm or hurricane.

16. Make observations of cloud types over the course of several days
and identify different types.

17. Explain how cloud cover relates to temperature. For example: A
clear night is much colder than a cloudy one.

18. Discuss precipitation.

19. Compare the types of precipitation and the methods of formation.

20. Differentiate between climate and weather.

21. Divide the globe into different zones; discuss the impact of climate
on weather patterns.

22. Use a world map to color-code different climate zones. Include other
subdivisions including tundra, forest, and prairie.

23. Relate climate to geographic location. Compare similar latitudes
with different climates.

24. Discuss the different layers of the atmosphere and the characteristics
of each.
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25. Ask students to research the ozone layer and the hole over
Antarctica.

26. Have students research different theories on the phenomenon of
global warming. Ask students to defend their position.

27. Have students access online weather information and collect
weather data daily to enter into a student-designed database or
spreadsheet. Have students use the collected data to predict the next
day’s weather.

28. Invite a local television weather person to class to explain
forecasting.

29. Have students use the Internet and describe what the weather may
be like for the next week, including temperature and precipitation
for such cities as Los Angeles, Lexington, Nashville, Dallas, New
York City, and Miami. Next, have students use the Internet to find
what the forecast for the day is in such places as Paris, France;
Rome, Italy; Athens, Greece; Berlin, Germany; and Tokyo, Japan.

30. Ask students to describe the relationship between altitude and
weather and then abstract that relationship to two other elements.

31. Discuss the belief of some people that weather and climate affect
people’s personalities. Ask students to describe something they
have noticed about the relationship between weather or climate and
personality or mood. Then have the students make a prediction,
gather information, and describe the extent to which it agrees with
the prediction.

32. Hold a plant-growing contest. Students from a variety of
geographical areas throughout the world will plant the same kinds
of seeds on the same day; follow the same directions for care of the
plants as they grow; measure the plants; and send data to other
participants so they can use the data for graphing, analysis, and
drawing conclusions.



169Unit 16: The Atmosphere and Weather

33. Students can exchange, compare, and graph weather information
with other students around the world.

34. Students can measure the quality of the air and water (in lakes,
oceans, or rain) and compare their findings with students in other
parts of the world. The impact of pollution and environmental
factors can be addressed.

35. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.

Suggested Web Sites

http://www.nws.noaa.gov/

http://wildwildweather.com/
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Unit Assessment

Part A

Circle the letter of the correct answer.

1. Earth receives its heat from the sun by a process called  .

a. radiation
b. reflection
c. transmission
d. absorption

2. The rays of sunlight that Earth receives are  .

a. direct rays
b. indirect rays
c. both direct and indirect rays
d. convection rays

3. Horizontal movements of air are called  .

a. currents
b. convection currents
c. wind
d. air pressure

4. A low-pressure system does not  .

a. contain warm air that is rising
b. move counterclockwise in the Northern Hemisphere
c. bring cloudy, rainy weather often accompanied by storms
d. contain heavy, dense air

5. Air pressure is measured with a  .

a. wind vane
b. barometer
c. thermometer
d. anemometer
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6. The boundary formed when two different types of air masses meet is
called a(n)  .

a. air mass
b. low-pressure system
c. cyclone
d. front

7. A front formed when a mass of warm air meets a mass of cold air and
gradually moves up over the cold air, causing rain or snow to fall for
a long period of time, is a  .

a. cold front
b. occluded front
c. stationary front
d. warm front

8. The type of front that forms when two unlike masses of air face each
other, but there is very little movement until one finally takes over
the other, is a(n)  .

a. warm front
b. cold front
c. stationary front
d. occluded front

9. An instrument used to tell the direction of the wind is a(n)
 .

a. anemometer
b. wind vane
c. thermometer
d. barometer

10. A breeze that blows during the day in coastal areas because the land
heats faster than the water is called a  .

a. land breeze
b. sea breeze
c. monsoon
d. trade wind



173Unit 16: The Atmosphere and Weather

11. The area around the equator where there is very little movement of
the air is called the  .

a. doldrums
b. trade winds
c. horse latitudes
d. prevailing westerlies

12. A wide belt of winds found north and south of the horse latitudes
that form in areas where there are large land masses is called the

 .

a. doldrums
b. trade winds
c. prevailing westerlies
d. polar easterlies

13. Seasonal winds that blow inland during the summer, bringing rainy
weather, and blow out to sea in winter, bringing dry weather, are
called  .

a. trade winds
b. prevailing westerlies
c. sea breezes
d. monsoons

14. Storms caused by cumulonimbus clouds and accompanied by
thunder and lightning area called   .

a. blizzards
b. thunderstorms
c. tropical storms
d. cyclones

15. A low-pressure system with warm air rising in a counterclockwise
direction in the Northern Hemisphere is also called
a(n)␣  .

a. anticyclone
b. cyclone
c. tornado
d. thunderstorm
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16. A large powerful cyclone with sustained winds reaching over 75 mph
is a  .

a. tropical depression
b. tropical storm
c. hurricane
d. tornado

17. The type of storm that usually does the least damage is a
 .

a. tornado
b. hurricane
c. blizzard
d. rainstorm

18. Puffy clouds with flat bottoms found at middle altitudes on nice days
are called  .

a. cirrus
b. cumulus
c. stratus
d. cumulonimbus

19.  clouds have rain accompanying them.

a. cirrus
b. nimbostratus
c. stratus
d. cumulus

20. Clouds do all of the following except  .

a. shield against the heat of the sun
b. insulate Earth and keep it warm at night
c. absorb all of the sun’s ultraviolet rays
d. hold tiny droplets of water condensed on a dust particle

21. Moisture that falls to the ground as hail, rain, sleet, or snow is called
 .

a. evaporation
b. transportation
c. condensation
d. precipitation
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22. When both the temperature of the clouds and the temperature of the
air beneath them are below freezing,  forms.

a. snow
b. rain
c. sleet
d. freezing rain

23. Precipitation in the form of chunks or balls of ice is  .

a. snow
b. freezing rain
c. sleet
d. hailstones

24. A stratus cloud lying near the ground is called  .

a. dew
b. fog
c. cirrus cloud
d. nimbus cloud

25. The most common form of precipitation is  .

a. rain
b. sleet
c. snow
d. hail
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Label the wind belts on the map of Earth below. One or more terms will be
used more than once.

doldrums prevailing westerlies
horse latitudes trade winds
polar easterlies

26.

South Pole

North Pole

60°

30°

0°

30°

60°

Wind Belts

27.

28.

29.

30.

31.

32.

33.

34.

Equator
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Label the fronts and air masses shown below. Write cold or warm on the lines
provided.

Earth’s surface

35. front

36. air mass

air mass37.

air mass40.

39.

air m
ass

38. front

Earth’s surface
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Part B

Match the type of front with the correct symbol. Write the letter on the line
provided.

______ 41. warm front

______ 42. cold front

______ 43. occluded front

______ 44. stationary front

A.

B.

C.

D.

Label the clouds cirrus, cumulus, and stratus.

45. 46. 47. 

Circle the letter of the correct answer.

48. Day-to-day changes in temperature, humidity, wind, and air pressure
make up our  .

a. climate
b. seasons
c. weather
d. relative humidity

49. The climate of an area is influenced by all of the following except
 .

a. its distance north or south of the equator
b. its height above sea level
c. its closeness to a major body of water
d. its time of year
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50. The climate zone that lies between 60° and the poles and has an
average temperature below freezing is the  .

a. temperate zone
b. polar zone
c. tropical zone
d. desert

51 Deserts are usually found  .

a. between a mountain range and an ocean
b. between a mountain range and an island
c. near the east coast of a continent
d. on the side of a mountain range that is farthest away

from the ocean on large continents

52. A type of climate where an area is located near a large body of water
is a  .

a. continental climate
b. marine climate
c. desert climate
d. temperate climate

53. The layer of the atmosphere that contains the ozone is the
 .

a. troposphere
b. mesosphere
c. stratosphere
d. exosphere

54. Ozone has all of the following characteristics except  .

a. three atoms of oxygen per molecule instead of two
b. absorbs the sun’s ultraviolet rays
c. odorless when formed
d. protects us against skin cancer and blindness

55. The layer of strong winds found just above the troposphere is the
 .

a. ionosphere
b. mesosphere
c. ozone layer
d. jet stream
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56. The layer of the atmosphere that contains most of our weather and
that we live in is the  .

a. stratosphere
b. ionosphere
c. troposphere
d. exosphere

57. The ozone layer  .

a. increases the temperature of the upper layer of the
stratosphere

b. decreases the temperature of the upper layer of the
stratosphere

c. has no effect on the temperature of the stratosphere
d. is capable of destroying the stratosphere

58. Earth’s atmosphere  .

a. has three layers
b. extends for only about 50 kilometers
c. extends for thousands of kilometers
d. is composed mostly of ozone
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Use the list below to label the climate zones on the diagram. Some terms will
be used more than once.

temperate polar tropical

59.

60.

61.

62.

63.
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Answer the following using short answers.

64. What are the four layers of the atmosphere in order from the closest
to Earth to the farthest away? Give one characteristic of each layer.

Layers Characteristic

Closest _______________________ ______________________

_______________________ ______________________

_______________________ ______________________

Farthest _______________________ ______________________

65. Why is the ozone layer important? _____________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

66. Describe the climate zone in which we live. _____________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________
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Practice (pp. 450-451)

1. atmosphere
2. troposphere
3. 10
4. jet stream
5. stratosphere
6. ozone
7. ultraviolet rays
8. blindness; skin cancer
9. aerosol cans

10. mesosphere
11. thermosphere
12. ionosphere
13. exosphere
14. oxygen

Practice (p. 452)

See chart below.

Practice (p. 453)

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

10. I

Practice (p. 454)

1. sun
2. radiation
3. heat

Layer Distance Characteristics

1. troposphere

2. stratosphere

3. mesosphere

4. thermosphere

a. ionosphere

b. exosphere

7-16 km

50 km

80 km

500 km

>1,000 km

humankind lives there;
contains most of the weather;
temperature drops as you go
higher; jet stream is just
above it

lower part is cold; upper part
is same temperature as at sea
level due to ozone present
there

coldest part of the atmosphere

very hot because of absorbtion
of the sun’s energy; has 
electrically-charged particles,
ions, which reflect radio waves

last layer of atmosphere; very
thin; some gases escape into
space
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4. convection current
5. direct rays
6. indirect rays
7. Currents
8. wind

Practice (p. 455)

Sentences will include the following
information:

1. It has three atoms of oxygen instead
of two.

2. It has a clean, sharp smell.
3. Ozone can be smelled when

lightning strikes.
4. It shields Earth from the ultraviolet

rays of the sun.
5. Stop producing and using aerosol

cans; pass laws.

Practice (pp. 459-460)

1. Lighter
2. counterclockwise
3. low-
4. high-
5. barometer
6. air mass
7. front
8. cold
9. stationary

10. warm
11. occluded

Practice (p. 461)

1. B
2. A
3. C
4. D
5. cold
6. cold
7. warm
8. warm
9. warm

10. cold

Practice (p. 462)

Correct answers will be determined by
the teacher.

Practice (p. 467)

1. doldrums
2. land breeze
3. polar easterlies
4. anemometer
5. wind vane
6. trade winds
7. horse latitudes
8. sea breeze
9. prevailing westerlies

10. monsoons

Practice (p. 468)

1. polar easterlies
2. prevailing westerlies
3. horse latitudes
4. trade winds
5. doldrums
6. trade winds
7. horse latitudes
8. prevailing westerlies
9. polar easterlies

10.-15. See chart below.

west west

east east

west west

Wind

Direction of
movement for

latitudes:

Northern
Hemisphere

Southern
Hemisphere

60° - 90°

30° - 60°

  0° -  30°

Lab Activity 1 (pp. 469-470)

1.-4. Correct procedure will be
determined by the teacher.

5. The water moved clockwise.
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6. The water moved counterclockwise.
7. The direction of the spin is

changed.

Lab Activity 2 (pp. 471-172)

1.-5. Correct procedure will be
determined by the teacher.

6. across the top, then cools and drops
7. yes, across the bottom
8. no
9. polar zone

10. equatorial zone
11. away from the equator, then circle

to the polar zone, and back again

Practice (p. 473)

such as

in the

such as

cause

temperature
differences

currents

oceans

Gulf Stream doldrums

atmosphere

Practice (pp. 483-484)

1. Thunder
2. blizzards
3. cyclones
4. anticyclones
5. tropical depression; tropical storm
6. waterspout
7. saturated
8. Cirrus
9. Cumulus

10. Stratus
11. nimbus

12. temperate zone, polar zone, tropical
zone

13. Deserts
14. Marine climates
15. Continental climates

Practice (pp. 485-486)

1. Cape Fear
2. Homestead and Point Chevreuil
3. water to land (east to west)
4. Tropical Caribbean
5. Gulf Coast and southeastern

Atlantic Coast
6. water
7. Correct answers will be determined

by the teacher.

Practice (p. 487)

Sentences will include the following
information:

1. flooding and lightning
2. Stay away from tall objects and

avoid metal objects such as golf
clubs and baseball bats.

3. Answers may vary, but will
include: leave low-lying areas;
secure boats and outdoor objects;
fill car with gas; listen to weather
service bulletins.

4. A hurricane watch means that a
hurricane may threaten within 24
hours. Hurricane warnings indicate
that one is expected to strike within
24 hours.

5. Seek shelter in a small interior area
such as a hallway, closet, or
bathroom.

Practice (p. 488)

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



Keys

186 Unit 16: The Atmosphere and Weather

5. C
6. D
7. cirrus
8. stratus
9. cumulus

Lab Activity 3 (p. 489)

1.-5. Correct procedure will be
determined by the teacher.

6. a cloud forms
7. increases
8. cloud

Practice (p. 490)

Correct answers will be determined by
the teacher.

Practice (pp. 491-492)

1. rainstorm
2. lightning
3. opposite
4. hurricane
5. tropical depression
6. tropical storm
7. 75; 200
8. tornado
9. waterspout

10. tornado; hurricane

Practice (p. 493)

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

Practice (p. 494)

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

10. True
11. False
12. True
13. True
14. False

Practice (p. 495)

1. polar
2. temperate
3. tropical
4. tropical
5. temperate

Practice (pp. 496-497)

Sentences will include the following
information:

1. latitude, elevation, proximity to
water

2. sun’s rays strike directly
3. Air loses moisture as it crosses

mountains, becoming dry.
4. Answers will be determined by

teacher.
5. Desert: less than 25 cm rain;

wide-ranging temperatures
Marine: less seasonal and
temperature changes
Continental: large seasonal and
temperature changes
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Practice (pp. 498-500)

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

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

Practice (pp. 501-504)

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

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

Practice (pp. 505-506)

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

5. a
6. b
7. d
8. d
9. a

10. a

Practice (pp. 507-510)

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

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

Unit Assessment (pp. 171-182TG)

Part A

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

10. b
11. a
12. c
13. d
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14. b
15. b
16. c
17. d
18. b
19. b
20. c
21. d
22. a
23. d
24. b
25. a
26. polar easterlies
27. prevailing westerlies
28. horse latitudes
29. trade winds
30. doldrums
31. trade winds
32. horse latitudes
33. prevailing westerlies
34. polar easterlies
35. cold
36. cold
37. warm
38. warm
39. warm
40. cold

Part B

41. D
42. B
43. A
44. C
45. cumulus
46. cirrus
47. stratus
48. c
49. d
50. b
51. d
52. b
53. c
54. c
55. d
56. c

57. a
58. c
59. polar
60. temperate
61. tropical
62. tropical
63. temperate
64. Layers: troposphere; stratosphere;

mesosphere; thermosphere
Characteristics may vary; correct
answers will be determined by the
teacher.

65. absorbs ultraviolet rays and helps
heat the atmosphere

66. Temperate; descriptions may vary
based on location. (May be tropical
instead of temperate for South
Florida.)
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Unit 17: Energy Sources

This unit focuses on the identification of energy sources and their uses.
Students will review renewable and nonrenewable sources of energy.
There is an emphasis on fossil fuels.

Student Goals

• Determine effects of solar radiation on various materials.

• Identify different energy sources.

• Distinguish between renewable and nonrenewable resources.

• Know how fossil fuels are formed.

• Describe the advantages and disadvantages of several energy
sources.

Unit Focus

• Know that layers of energy-rich organic materials have been
gradually turned into great coal beds and oil pools (fossil fuels) by
the pressure of the overlying earth and that humans burn fossil
fuels to release the stored energy as heat and carbon dioxide.
(SC.G.2.4.1)
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Suggestions for Enrichment

1. Identify energy sources, both conventional and experimental.

2. Classify each energy source as renewable or nonrenewable.

3. Compare advantages and disadvantages of each resource.

4. Review energy sources covering uses, availability, etc.

5. Assign group teaching project(s) involving student research,
construction of a model or diagram, and oral presentations.

6. Use current events and situations to highlight energy sources and
potential challenges. For example: coal power plant, nuclear power
plant, oil spill, gas leak, etc.

7. Discuss fossil fuels and the use of natural resources. Include the
long-term effects of the use of fossil fuels and their effects on other
resources.

8. Discuss the need for the development of new resources or new
technologies to utilize these resources efficiently.

9. Ask students to identify their position on whether nuclear reactors
should be used near large cities and support their opinion. Next,
have students decide where would be the best place to put a nuclear
power plant in their city.

10. Have students use the Internet to research the processes and
conditions involved in the formation of fossil fuels.

11. Have students use the Internet to research and analyze an issue
related to the use of natural resources. Ask students to record data
so they can graph the top 10 polluting chemicals, the top 10
polluting industries, and the top 10 polluting counties in Florida.
Have students devise a plan to educate the community or write
letters to these industries.
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12. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

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

______ 1. liquid fossil fuel made from
plants and animals that lived
in the shallow coastal waters
millions of years ago

______ 2. materials that can be replaced
or used again

______ 3. fuel made from decayed
plants and animals that lived
millions of years ago

______ 4. materials that are used only
once

______ 5. soft coal

______ 6. natural gas

______ 7. hard coal

______ 8. sedimentary rock with oil
trapped between its layers

______ 9. a burnable fuel made from
plant and animal material

______ 10. electricity produced by falling
water

______ 11. to save resources for the
future

______ 12. material found in Earth’s
crust that people can use

______ 13. energy produced by the heat
from inside Earth’s crust

A. anthracite

B. biomass fuel

C. bituminous

D. conserve

E. fossil fuel

F. geothermal
energy

G. hydroelectricity

H. methane

I. natural resources

J. nonrenewable
resources

K. oil shale

L. petroleum or oil

M. renewable
resources
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Answer the following using short answers.

14. What is solar energy? ______________________________________

_________________________________________________________

15. What is one advantage of solar energy? ______________________

_________________________________________________________

16. What is one disadvantage of solar energy? ____________________

_________________________________________________________

17. Name two things from energy production that can pollute the air.

_________________________________________________________

18. Name two things from energy production that can pollute our

water. ___________________________________________________

_________________________________________________________

19. How can minerals and fossil fuels be preserved? ______________

_________________________________________________________

_________________________________________________________

20. What are two ways to solve the problem of the decreasing

availability of fossil fuels and minerals? ______________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Circle the letter of the correct answer.

21. The type of energy used by a dam to produce electricity is called
 .

a. solar energy
b. water power
c. wind power
d. fossil fuel

 22. The source of energy that we depend on most is called
 .

a. fossil fuels
b. nuclear energy
c. water power
d. tidal energy

23. The type of energy produced by the heat inside Earth’s crust is called
 .

a. hydroelectric power
b. geothermal energy
c. solar energy
d. wind power

24. The type of energy produced by splitting the nucleus of a uranium
atom is called  .

a. solar energy
b. fossil fuel
c. biomass fuel
d. nuclear energy

25. Wind energy used to create electricity is called  .

a. solar energy
b. nuclear energy
c. tidal energy
d. wind power
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26. A dam and a high tide can produce  .

a. tidal energy
b. solar energy
c. fossil fuels
d. steam

27. The form of water produced when water is heated to its boiling point
is called  .

a. steam
b. wind
c. electricity
d. coal

28. An energy source made from living materials such as wood is
 .

a. coal
b. steam
c. biomass fuel
d. electricity

29. A fossil fuel that is difficult and expensive to get out of the rock it is
found in is  .

a. coal
b. oil
c. natural gas
d. oil shale

30. Energy from the sun is called  .

a. wind power
b. geothermal energy
c. tidal power
d. solar energy
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Write True if the statement is correct. Write False if the statement is not correct.

_________ 31. Nuclear energy is a fossil fuel.

_________ 32. Methane is a natural gas.

_________ 33. Anthracite is soft coal.

_________ 34. Methane is use in heating homes.

_________ 35. Quartz is used in splitting the atom.

_________ 36. Iceland uses geothermal energy.

_________ 37. Windmills were used to produce electricity.

_________ 38. Coal is a fossil fuel.

_________ 39. Petroleum is used to make gasoline.

_________ 40. Bituminous is hard coal.

_________ 41. Burning fossil fuels adds carbon dioxide to the
atmosphere.
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Keys

Practice (p. 522)

1. electricity
2. fossil fuel
3. natural resources
4. petroleum or oil
5. coal
6. nonrenewable resources
7. renewable resources
8. natural gas
9. energy

Practice (p. 523)

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

10. D

Lab Activity (pp. 524-526)

Correct answers will be determined by
the teacher.

Practice (p. 531)

1. bituminous
2. methane
3. peat
4. anthracite
5. oil shale
6. lignite
7. methane

Practice (pp. 532-536)

Sentences will include the following
information:

1. the ability to do work or move
objects

2. from our natural resources
3. solar energy; nuclear energy;

moving water; tidal power; fossil
fuels; geothermal energy; wind;
biomass fuel

4. The energy from coal, gas, oil,
wind, uranium, steam, tides, and
falling water is used to turn the
blades of a turbine that turns the
coils of the generator to produce
electricity.

5. Accept any three: soil or forests;
water, wind, or sunlight; tides or
geothermal energy.

6. coal or natural gas; uranium;
petroleum or oil

7. It is renewable; it does not cause
pollution.

8. It cannot be collected at night; it can
only be used in areas that get a lot
of sun; it is expensive to convert to
electricity.

9. The atom is split and a great deal of
energy is released as heat which is
used to boil water to create steam.
Steam is used to turn the turbine of
a generator to produce electricity.

10. Wells are drilled into hot water
deposits in the ground and steam is
brought to the surface, which turns
the turbines of a generator to
produce electricity.

11. hydroelectricity
12. It is renewable; it is inexpensive; it

does not pollute the atmosphere.
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13. Rivers are not always where the
power is needed.

14. to make electricity and to pump
water or grind grain

15. The wind is not predictable.
16. There are only a few places in the

world with the right tidal
conditions to use it.

17. energy from plant and animal
materials

18. Plants can be converted to alcohol
that is burned; wood is burned as
fuel.

19. fossil fuels
20. coal; natural gas; petroleum or oil;

oil shale
21. Trees and plants died and built up

in swamps. These layers turned
into peat. Over millions of years,
heat, pressure, and time turned the
peat into coal.

22. The burning of fossil fuels adds
carbon dioxide to the air, which
may lead to global warming.

Practice (p. 537)

1. N
2. R
3. N
4. R
5. N
6. N
7. N
8. R
9. R

10. R
11. N
12. N
13. R
14. R
15. N

16.-18. Answers will vary. Examples may
include the following: aluminum,
metal, plastic, glass.

Practice (pp. 538-539)

Answers will include the following:
1. plants and animals that died

millions of years ago
2. plants and animals that lived in the

sea
3. Accept any six: lubricant; gasoline;

plastic; synthetics; kerosene; wax;
building materials; medicine;
asphalt.

4. plants that died millions of years
ago

5. peat
6. lignite
7. bituminous
8. anthracite
9. to provide energy for ships and

trains; to make electricity in
factories

10. next to deposits of oil
11. methane
12. oil shale
13. sedimentary rock
14. they are nonrenewable; they

contain traces of sulfur which
causes pollution when they are
burned; it is often expensive and
difficult to remove from Earth’s
surface

15. carbon dioxide

Practice (pp. 540-544)

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

10. d
11. a
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12. c
13. d
14. b
15. d
16. d
17. c
18. a
19. c
20. a
21. a
22. d
23. b
24. d
25. b

Unit Assessment (pp. 193-197TG)

1. L
2. M
3. E
4. J
5. C
6. H
7. A
8. K
9. B

10. G
11. D
12. I
13. F

14.-20. Correct answers will be determined
by the teacher.

21. b
22. a
23. b
24. d
25. d
26. a
27. a
28. c
29. d
30. d
31. False
32. True
33. False

34. True
35. False
36. True
37. True
38. True
39. True
40. False
41. True
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Unit 18: Our Environment

This unit includes information about pollution and environmental quality.
Protecting our environment and its natural resources is stressed.

Student Goals

• Demonstrate an understanding of the impact technologies have on
the quality of life and the environment.

• Understand how the use of fossil fuels relates to possible impacts of
the greenhouse effect.

• Understand the interactions between science and public and
private agencies concerning matters of broad, public interest.

• Identify the environmental influences in their neighborhood.

• Identify ways that humans are agents of change and their effect on
the environment.

• Recognize how society is trying to maintain the balance of nature.

• Identify ways that society is trying to stop pollution and depletion
of natural resources.

• Model the creation and clean up of an oil spill.

• Know forms of land and water pollution.

Unit Focus

• Know that layers of energy-rich organic materials have been
gradually turned into great coal beds and oil pools (fossil fuels) by
the pressure of the overlying earth and that humans burn fossil
fuels to release the stored energy as heat and carbon dioxide.
(SC.G.2.4.1)

• Know that changes in a component of an ecosystem will have
unpredictable effects on the entire system but that the components
of the system tend to react in a way that will restore the ecosystem
to its original condition. (SC.G.2.4.2)
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• 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. (SC.H.3.4.3)

Suggestions for Enrichment

1. Discuss environmental issues listed on the following Web site:
http://www.justicelearning.org/viewissue.asp?issueID=10.

2. Have students track the price of gasoline for one month and
compare that to gas prices in another country of their choice.

3. Compare the timespan that humans have lived on Earth to the
timespan of Earth’s existence. Discuss how we have permanently
altered our environment, as well as the implications of an
environmental crisis in the context of Earth’s history.

4. Introduce the concept of environmental science and environmental
quality; use current events and newspapers to locate topics for
discussion.

5. Look at the local concerns in the areas of environmental
conservation and environmental impact: groundwater, landfills, oil
spills, etc. Ask students to choose a problem and develop a plan to
solve the problem.

6. Have students research environmental laws and local and state
representatives’ record on environmental legislation in your area.

7. Discuss the ways that one person can make a difference in the
environmental quality of his or her area.

8. Institute a recycling drive.

9. Have students make recycled paper by placing two cups of used,
ripped-up paper into a blender with one cup of water and blending
until smooth. Next, pour mixture onto a 10” x 12” framed window
screen over a sink or newspaper. Let dry overnight.

10. Have students write letters of concern about environmental
development to the city or county commission.
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11. Discuss the different types of pollution.

12. Have students research pollutants and their sources, and possible
methods of controlling them or cleaning up.

13. Have students write an editorial about a specific type of pollution.

14. Follow up the oil spill Lab on pages 569-574 with a discussion on the
problems associated with cleanups.

15. Conduct optional lab sessions on air and water pollution.

16. Check the availability of kits that make testing for air and water
pollution simple and affordable. These activities encourage students
to become concerned about their environment and to find ways to
make it better.

17. Order lab kits Lab-AIDS—a science supply source: A Qualitative
Introduction to Water Pollution Kit; A Qualitative Introduction to
Air Pollution Kit; and The Effects of Phosphates and Nitrates on
Water Supply Kit.

18. Discuss scientific issues in the news. Have students draw editorial
cartoons that reflect their views about a scientific issue.

19. Discuss environmental issues in the news and which important
scientific discoveries are most needed today.

20. Have students race against time or other students to find
science-related items in the newspaper. Examples: a product that
uses petroleum, an article about energy, a job requiring computer
skills, and article about an environmental problem.

21. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Match each pollution example with the correct type of pollution. Types of
pollution will be used more than once. In addition, some pollution
examples may have more than one answer. Write the correct letter or letters
on the line provided.

______ 1. litter

______ 2. phosphates and nitrates

______ 3. hydrocarbons

______ 4. smog

______ 5. thermal pollution

______ 6. acid rain

______ 7. carbon monoxide

______ 8. pesticides

______ 9. sediment buildup

______ 10. sulfur

______ 11. lead additives to gasoline

______ 12. oil spills by tankers

______ 13. buried radioactive wastes

______ 14. bacteria and viruses

______ 15. soot, ashes, and smoke

A. air pollution

B. land pollution

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

______ 16. measures taken to save
natural resources for future
use

______ 17. all of the things that make up
your surroundings

______ 18. unburned particles of fuels
that contain hydrogen and
carbon

______ 19. pollutants found in fertilizers
and detergents

______ 20. substances in the air, water,
and land that are harmful to
living things

______ 21. processing materials so that
they can be used again

______ 22. a pollutant that contains
nitrogen, sulfur, and
hydrocarbons which creates a
brown haze and unpleasant
odor

______ 23. when a layer of cool air gets
trapped under a layer of
warm air and acts like a lid
keeping the pollutants near
the ground

______ 24. an unnatural heating of water

______ 25. rain that contains sulfuric
acid

A. acid rain

B. conservation

C. environment

D. hydrocarbons

E. phosphates and
nitrates

F. pollutants

G. recycling

H. smog

I. temperature
inversion

J. thermal pollution
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Answer the following using complete sentences.

26. What are three things that society can do to help maintain a

balance of nature? _________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

27. What are three renewable natural resources? __________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

28. What are three nonrenewable natural resources? ______________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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29. What are three things that can be recycled? ___________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

30. What are five careers associated with Earth science? ___________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Keys

Practice (pp. 555-556)

1. environment; natural resources
2. fossil fuels
3. nonrenewable
4. renewable
5. Pollution
6. conservation
7. pollutants
8. Hydrocarbons
9. acid rain

10. smog
11. temperature inversion

Practice (p. 563)

1. litter
2. pesticides
3. recycling
4. greenhouse effect
5. nitrates
6. thermal pollution
7. phosphates
8. greenhouse gases

Practice (pp. 564-565)

Correct answers will be determined by
the teacher.

Practice (pp. 566-567)

1.-7. Correct answers will be
determined by the teacher.

8. True
9. False

10. True

Practice (p. 568)

Sentences will include the following
information:

1. Make people aware of the problems
of pollution. Create laws to stop
pollution. Conduct scientific
research.

2. Accept any five: find new sources
for food; control weather; find ways
to get resources from the ocean;
find ways to get oil out of shale;
find news ways to desalt ocean
water; find new sources of energy;
look for ways to stop pollution;
space exploration.

3. Accept any three: laws create
regulations for factories; control
burning of trash; dumping of
garbage and littering; licenses and
regulations on fishing and hunting.

4. Accept any three: television
documentaries; local campaigns;
newspapers; education.

Lab Activity (pp. 569-574)

Correct answers will be determined by
the teacher.

Practice (pp. 575-576)

1. Pollutants
2. Accept any four: hydrocarbons;

sulfur oxides; nitrogen oxides;
carbon monoxide; particulates.

3. hydrocarbons
4. automobiles
5. fossil fuels
6. sulfuric acid
7. acid rain
8. nitrogen oxides; sulfur oxides;

hydrocarbons
9. smoke; fog

10. Carbon monoxide
11. automobile exhaust; charcoal grills
12. temperature inversion
13. industry
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Practice (pp. 577-578)

Sentences will include the following
information:

1. Accept any four: to drink; grow
food; produce energy; manufacture
products; transportation;
recreation.

2. untreated sewage and animal waste
products

3. building water treatment plants
and chlorinating water

4. Phosphates and nitrates cause algae
and pond weeds to grow rapidly
and take over the lake, causing fish
and other organisms to die from
lack of oxygen.

5. from unnatural heating of waters
by power plants

6. Some organisms cannot live at
higher temperatures, and it
interrupts the breeding cycle of
some fish.

7. They cover up the food supply of
fish, causing them to die.

8. Oil spills cause birds and fish to get
trapped and die, and pollute
beaches.

9. Rain washes chemicals into the
water table where they will
eventually enter lakes or streams or
be pumped into wells.

10. build water treatment plants;
chlorinate; control chemical use
and dumping by farmers and
industry; keep tankers from
dumping oil

Practice (pp. 579-580)

Sentences will include the following
information:

1. litter
2. Pass laws to fine people for

littering. Recycle wastes such as
cans and bottles.

3. processing used materials so they
can be used again

4. soda and beer cans; soda bottles;
paper

5. They enter the soil and plants that
grow in the soil absorb the
chemicals, then animals eat the
plants.

6. Conserve them through wise use.
7. add fertilizers; terrace and contour

hilly land; irrigate land; control
grazing of lands

8. replant it; control the cutting down
of trees to prevent erosion

Practice (pp. 581-583)

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

10. b
11. d
12. d
13. a
14. d
15. d

Unit Assessment (pp. 207-210TG)

1. B, C
2. C
3. A
4. A
5. C
6. B, C
7. A
8. B, C
9. C

10. A
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Keys

11. A
12. B, C
13. B, C
14. A
15. B
16. B
17. C
18. D
19. E
20. F
21. G
22. H
23. I
24. J
25. A

Sentences will include the following
information:

26. Make people aware of the
problems. Create laws to force
people and factories to stop
polluting. Conduct scientific
research.

27. Accept any three: air; water; soil;
forests.

28. minerals; ores; fossil fuels
29. aluminum cans; glass; paper
30. Answers will vary.
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Unit 19: Systems of the Human Body

This unit emphasizes our uniquely designed body structures and how
they are adapted for their function. Students learn about the skeletal,
respiratory, circulatory, digestive, and excretory systems.

Student Goals

• Know the relationships between structure and function in the
human body.

• Demonstrate understanding of the design and function of the
skeletal, respiratory, circulatory, digestive, and excretory systems.

• Determine pulse rate at rest and after exercise.

• Identify parts of the heart and the location of oxygenated blood.

Unit Focus

• Know that the body structures are uniquely designed and adapted
for their function. (SC.F.1.4.2)

Suggestions for Enrichment

1. Have students keep a daily log of what they eat and drink to see the
food groups that each item fits into on a food pyramid chart. At the
end of the week, have students use the charts to determine ways to
improve their diet.

2. Obtain microscope slides of normal blood cells and sickle cell blood
cells. Compare and observe these under the lab microscope.

3. Have students take their pulse while at rest and after an exercise.
Keep a chart and record the various rates. Note respiration changes
as well. Have students determine their target heart rate for exercise.
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4. With chalk or masking tape, make a large diagram on the floor or
sidewalk of the circulatory system. Include the heart, arteries,
capillaries, veins, and lungs. Cut out pieces of red and blue
construction paper for each student. The students walk through the
circulatory system in the correct order holding red (oxygenated) or
blue (deoxygenated) paper as appropriate.

5. The digestive system can be illustrated on a large scale in the
classroom. The various organs (e.g., mouth, stomach, small
intestines) could be located in different areas of the room. These
could be three-dimensional creations, posters, or cutout cardboard
boxes. A group of students could be assigned one organ. This group
would learn about the organ’s functions. After the research is done,
three students should be designated as “fat, protein, and
carbohydrate.” Each would walk through the digestive system. Each
group of students describes what their organ does to the particular
kind of food as it passes through. Continue until all kinds (students)
have passed through all the digestive organs. This activity can be an
elaborate production or a simple one.

6. Call the local blood bank and find out what resources they have that
would be helpful. Obtain a list of questions they ask to qualify blood
donors. Discuss them in class.

7. Research various blood diseases or conditions such as anemia. Have
students report how these affect an individual.

8. Compare the human eye and how it functions to a camera and its
parts and their function. For example, the iris of the camera and the
pupil of the eye both adjust for bright and dim light. The film in the
camera functions as the retina.

9. Have students trace their bodies on large sheets of paper, construct
internal organs from construction paper, and place them in the
outline to match the location of their own organs.

10. Have students dissect and draw the internal organs of one or more
species of vertebrate. Check school board guidelines.

11. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Use the list below to write the name of the system that matches each system
function. One or more system names will be used more than once.

circulatory excretory skeletal
digestive muscular

____________________ 1. removes solid and liquid wastes from the
body

____________________ 2. moves bones and protects organs

____________________ 3. the framework that supports the body

____________________ 4. breaks down food for cells

____________________ 5. transports oxygen to cells

____________________ 6. the heart, blood vessels, and blood

____________________ 7. delivers nutrients and picks up wastes
from cells

____________________ 8. makes blood cells and stores calcium and
other products

____________________ 9. includes organs that are consciously
controlled as well as those that function
involuntarily

____________________ 10. regulates the amount of water and mineral
salts in the blood
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Match each body location with the correct organ. Write the letter on the line
provided.

______ 11. head

______ 12. chest, slightly left of center

______ 13. both sides of chest

______ 14. upper right abdomen

______ 15. upper left abdomen

______ 16. lower back, each side

A. brain

B. heart

C. kidneys

D. liver

E. lungs

F. stomach

Match each organ function with the correct organ. Write the letter on the line
provided.

______ 17. analyzes signals from the sensory
organs and directs the central nervous
system

______ 18. carries out rough breakdown of food

______ 19. finish breakdown of food and absorb
nutrients

______ 20. part of the digestive system; secretes
bile to dissolve fats as food is broken
down; filters out some toxins

______ 21. provides a place for blood to take in
oxygen and give up carbon dioxide; is
the central structure of the respiratory
system

______ 22. pumps blood; is the central structure of
the circulatory system

______ 23. removes waste materials and toxins
from the blood

A. brain

B. heart

C. intestines

D. kidneys

E. liver

F. lungs

G. stomach
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Use the list below to write the correct letter for each part of the digestive system
on the line provided.

a. esophagus e. mouth i. small intestine
b. gall bladder f. pancreas j. stomach
c. large intestine g. rectum
d. liver h. salivary glands

26.

27.

24.

31.

29.

30.

33.

28.

25.

32.
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Keys

Practice (p. 597)

1. organ
2. bones
3. tendons
4. cartilage
5. ligaments
6. periosteum
7. solid bone; spongy bone

Practice (p. 598)

1. voluntary muscles
2. involuntary muscles
3. skeletal muscles
4. cardiac muscles
5. smooth muscles

Lab Activity 1—Part 1 (pp. 599-601)

3. Correct answers will be determined
by the teacher.

4. See labeled diagram below of which
bones are held together by
ligaments 1-3.

6. Correct answers will be determined
by the teacher.

Lab Activity 1—Part 2 (pp. 602-603)

3. Correct answers will be
determined by the teacher. See
example below.

4. Correct answers will be
determined by the teacher. See
example below.

5. bones are held together
6. skeletal
7. first-degree sprain
8. third-degree sprain
9. Correct answers will be

determined by the teacher.

Practice (p. 610)

1. oxygen
2. epiglottis
3. larynx
4. bronchi
5. capillaries
6. carbon dioxide
7. diaphragm

tibia
fibia

1

talus

2

fibia
heel bone

(calcaneus)

3

talus
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Practice (p. 611)

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

Practice (p. 612)

Correct lines drawn in red and blue
pencil will be determined by the
teacher. See labeled diagram of the
heart below.

Lab Activity 2 (pp. 613-614)

1.-9. Correct answers will be determined
by the teacher.

Practice (p. 620)

1. esophagus
2. urea
3. saliva
4. bile
5. urethra
6. urine
7. nephrons
8. enzymes

Heart

pumps blood from

pumps blood only

to

pumps blood

from

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

vein

right atrium

valves

right ventricle

vein

left ventricle

valves

left atrium

pumps blood only

to lungs

lungs
lungs

lungs

aorta

left side right side

enters heart from lungs and goes out to body

enters heart from body and goes out to lungs

oxygen-rich blood

oxygen-poor blood
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Keys

Practice (p. 621-625)

A. Skeletal system

1. Functions of the skeleton
a. Framework for the

body
b. Anchors the muscles
c. Makes blood cells
d. Stores calcium

2. Bone structure
a. Cartilage
b. Ligaments
c. Periosteum

B. Muscular system

1. Two types of muscles
a. skeletal muscle; legs; arms
b. Involuntary

2. Three kinds of muscle
a. Skeletal
b. Cardiac
c. Smooth

3. How muscles work
a. contracting
b. bones, tendons

C. Respiratory system

1. Function: provide oxygen;
remove carbon dioxide

2. Parts of the system
a. Nose
b. epiglottis
c. larynx
d. Bronchi
e. oxygen
f. Diaphragm

D. Circulatory system

1. Power supply: heart
2. Function of red blood cells

a. Pick up wastes; take to kidneys
b. cells

3. Three types of blood vessels
a. Arteries
b. Capillaries
c. Veins

4. The heart—a two-sided pump
a. Structure

(1) Atria
(2) bottom

b. Function
(1) lungs
(2) Left; body

5. Blood
a. plasma
b. Solids

(1) hemoglobins
(2) White blood cells
(3) Platelets

E. Digestive system

1. Jobs of the system
a. Breaking down food
b. Getting food to the cells

2. Breakdown of food:
a. saliva
b. stomach
c. hydrochloric acid; enzymes
d. Small intestines

(1) Structure
(a) 7
(b) villi

(2) Description
(a) pancreas
(b) 24

e. Large

F. Excretory system

1. removes waste/garbage service
2. carbon dioxide; urea
3. Kidneys
4. urea
5. urethra
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Practice (pp. 626-627)

1. arteries; veins; capillaries
2. 206
3. skeleton
4. muscles
5. Ligaments
6. Involuntary
7. skeletal; cardiac; smooth
8. tendons
9. diaphragm

10. kidneys
11. lungs
12. four
13. atria
14. ventricles
15. plasma
16. digestive
17. mouth; saliva
18. bile
19. excretory
20. kidneys

Unit Assessment (pp. 217-219TG)

1. excretory
2. muscular
3. skeletal
4. digestive
5. circulatory
6. circulatory
7. circulatory
8. skeletal
9. muscular

10. excretory
11. A
12. B
13. E
14. D
15. F
16. C
17. A
18. G
19. C

20. E
21. F
22. B
23. D
24. a
25. c
26. e
27. h
28. d
29. j
30. b
31. f
32. i
33. g



225Unit 20: More Human Body Systems

Unit 20: More Human Body Systems

This unit emphasizes the functions of the nervous, endocrine,
reproductive, and immune systems.

Student Goals

• Demonstrate understanding of the structure and function of body
systems and organs, especially the reproductive, endocrine,
nervous, and immune systems.

• Demonstrate a knowledge and understanding of both internal and
external factors that affect the behavior of organisms.

• Know that parts of the body communicate through either electrical
and/or chemical signals and understand how these signals affect
behavior.

Unit Focus

• Know that the body structures are uniquely designed and adapted
for their function. (SC.F.1.4.2)

Suggestions for Enrichment

1. Before beginning this section, check with your county school board
and determine the local guidelines for human sexuality instruction.

2. Visit the county health department. Find out about the local
incidences of various diseases. What local programs are available?
What are the costs to patients?

3. Provide diagrams for the students to label and discuss the function
of the various parts of the male and female reproductive systems.

4. Have students drop rulers to determine reaction time of eye-hand
responses. The greater the distance the ruler falls, then the longer
the reaction time. Find other related activities which may be used by
students to assess their own nervous systems.
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5. Have students perform experiments on muscle fatigue, optical
illusions, or other such topics. Ask students to analyze the meaning
of their results.

6. Have students locate related articles in the local newspaper. Discuss
these and their relevance to the students’ lives.

7. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

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

Nervous System

__________ 1. The cells that make up the nervous system are called
nerves.

__________ 2. Neurons carry messages from the sense organs to the
brain using electrical impulses.

__________ 3. Bunches of neurons are called nerves.

__________ 4. Our sense organs take in information from the world
around us.

__________ 5. The brain cannot be divided into parts.

__________ 6. The retina and optic nerve are part of the eye.

__________ 7. The spiral-shaped cochlea helps us with the sense of
smell.

__________ 8. The body’s nervous system responds only to internal
conditions.
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Use the list below to complete the following statements. One or more terms
will be used more than once.

antibodies
diabetes
fertilization

glands
insulin
messages

ovaries
pituitary

reproductive
sperm/testosterone

Endocrine and Reproductive Systems

9. The endocrine system is made up of  .

10. The  gland, located in the brain, controls

growth.

11. Hormones allow parts of the body to send chemical

 .

12. The pancreas produces  , which controls

the amount of sugar in the blood.

13. People with  do not have or cannot use

their body’s insulin.

14. Hormones play a big part in making the 

system work.

15. The testes, male sex organs, produce  .

16. The female sex organs that produce eggs and female sex hormones

are the  .
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17.  occurs when the sperm and egg unite.

18. Agents that enable the body to become immune to disease are called

 .

Circle the letter of the correct answer.

Immune System

19. A  disease is a disease that people inherit.

a. degenerative
b. hereditary
c. deficiency
d. body systems

20.  is a degenerative disease.

a. Hemophilia
b. Sickle cell anemia
c. Arthritis
d. Bacteria

21.  are disease-causing agents.

a. Phagocytes
b. Pathogens
c. Immunizations
d. Antibodies

22. An immunity present at birth is a(n)  immunity.

a. active
b. hereditary
c. acquired
d. natural
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Keys

Practice (p. 641)

1. neurons
2. ions
3. retina
4. optic nerve
5. cochlea
6. auditory nerve

Practice (p. 642)

1. cerebrum
2. medulla
3. cerebellum
4. taste buds
5. olfactory nerve
6. glands

Practice (pp. 643-644)

1. Nerves
2. neurons
3. brain
4. nerves
5. sensory
6. sight, hearing, smell, taste, touch
7. eye
8. hearing
9. taste buds

10. neurons
11. touch
12. spinal cord
13. cerebrum, cerebellum, medulla
14. cerebrum
15. cerebellum

Lab Activity (pp. 645-647)

Correct answers will be determined by
the teacher.

Practice (p. 653)

1. hormones
2. testes
3. testosterone
4. maturity
5. scrotum
6. chromosomes
7. semen, penis

Practice (p. 654)

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

Practice (pp. 655-657)

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

10. b
11. a
12. b
13. d
14. c

Practice (p. 662)

1. a
2. c
3. b
4. b
5. a
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Practice (p. 663)

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

10. False

Practice (p. 664)

1. pathogens
2. phagocytes
3. immune
4. natural immunity
5. acquired immunity
6. mucus and tears
7. lymph nodes
8. immunization
9. antibodies

Practice (pp. 665-666)

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

10. True
11. True
12. True

Unit Assessment (pp. 227-229TG)

1. False
2. True
3. True
4. True

5. False
6. True
7. False
8. False
9. glands

10. pituitary
11. messages
12. insulin
13. diabetes
14. reproductive
15. sperm/testosterone
16. ovaries
17. Fertilization
18. antibodies
19. b
20. c
21. b
22. d
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Unit 21: Organisms and Their Environment

This unit focuses on the great diversity and interconnectedness of life on
Earth that results in a flow of energy. Students learn how living systems
obey the same laws as physical systems.

Student Goals

• Demonstrate an understanding of the interconnectedness of life on
Earth.

• Learn about the interdependence of organisms and why
biodiversity is important.

• Understand how energy flows through living systems of producers,
consumers, and decomposers.

• Learn that living systems obey the same laws as physical systems,
such that matter and energy are neither created nor destroyed, and
any change in energy results in a loss of energy as heat.

• Understand that knowledge of energy is fundamental to all
sciences.

• Understand the meaning of ecosystem, food chain, food web, and
energy pyramid.

Unit Focus

• Know that changes in a component of an ecosystem will have
unpredictable effects on the entire system but that the components
of the system tend to react in a way that will restore the ecosystem
to its original condition. (SC.G.2.4.2)

• 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.1.4.1)

• Understand that biological systems obey the same laws of
conservation as physical systems. (SC.F.1.4.4)
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Suggestions for Enrichment

1. Have students do research in small groups in the library to identify
food webs found in the ecosystems of Florida. The Florida Wildlife
magazine is an excellent resource. Assign each group a specific
ecosystem to explore. Groups could illustrate reports and share in
class.

2. Discuss problems that can arise when a certain plant is destroyed.
What becomes of the animals dependent on it? Discuss the
advantages of the food web versus the food chain models.

3. The Florida Department of Environmental Protection and the
Florida Fish and Wildlife Conservation Commission have excellent
materials which they may send upon request. Explore endangered
species.

4. Provide students with a map of Florida or have them draw one.
Students could then create a legend for the various ecosystems. The
map could be illustrated with flora and fauna specific to each area.
A large map might be a class project.

5. Obtain satellite photographs of Florida 25 years ago and compare
with recent photographs. Collect data from census studies and
compare the population statistics for 10 years ago and today. How
has growth impacted our ecosystems? Discuss the amount of trash,
waste, and energy produced by the increased number of residents.

6. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

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

__________ 1. Producers use light energy to make food.

__________ 2. Scavengers break down the dead matter into simpler
substances.

__________ 3. Producers are classified according to the type of food
they eat.

__________ 4. The greatest amount of energy in the energy pyramid is
present in the producers.

__________ 5. The amount of energy available in a food web increases
with each higher feeding level.

__________ 6. Although changes may occur in an ecosystem, the
ecosystem tends to return to its original condition.

__________ 7. It is the biodiversity of the ecosystem that helps to make
the system healthy.

Circle the letter of the correct answer.

8. The glucose-making process of plants is called  .

a. producers
b. photosynthesis
c. consumers
d. chlorophyll

9. A decomposer  .

a. can produce food by photosynthesis
b. feeds on dead organisms
c. causes things to decay
d. all of the above
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10. An increase in the variety of living organisms leads to an increase in
 .

a. energy
b. interdependence
c. consumers
d. scavengers

11. Energy in living systems flows from producers to  and
to decomposers.

a. plants
b. consumers
c. food chain
d. photosynthesis

12. The term that describes all the different species of organisms in an
area is  .

a. interdependence
b. biodiversity
c. ecosystem
d. ecology

13. The model of the interconnectedness of feeding relationships in a
particular place and time is called a(n)  .

a. community
b. ecosystems
c. food chain
d. food web

14. An animal that eats plants is called a(n)  .

a. herbivore
b. carnivore
c. omnivore
d. decomposer
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15. Bacteria and fungi work in the environment as  .

a. carnivores
b. decomposers
c. herbivores
d. omnivores

16. Living systems obey all of the  laws of science.

a. physical
b. psychological
c. heat
d. consumer

17. Knowledge of energy is important for biologists and other
 .

a. scientists
b. fungi
c. plants
d. producers

18. Although energy and matter are neither lost nor destroyed, every
change in energy results in some being lost as  .

a. matter
b. temperature
c. diversity
d. heat

19. Which of the following is not a producer? 

a. pine tree
b. grass
c. rose
d. honeybee

20. The energy used in photosynthesis comes from  .

a. the nutrients in the soil
b. the sun
c. water
d. animals
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Use the list below to complete the following statements.

biodiversity
consumers
decomposers

energy
heat
interdependence

21. An understanding of  is fundamental for

food chains and food webs as well as other areas of science.

22. In any system, the total amount of energy stays the same, but as it is

transferred, some energy is lost as unusable

 .

23. A large food web shows not only  , or the

number of different ways food can be gathered, but also shows the

 of organisms.

24. The flow or transfer of energy in living systems takes place between

 ,  , and

 .

25. Scientists believe that by carefully studying the universe and its

systems, like ecosystems, they can  how

the universe works.

producers
understand
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Keys

Practice (p. 675)

1. environment
2. producers, consumers,

decomposers
3. photosynthesis
4. herbivores; carnivores; omnivores
5. ecosystem
6. Scavengers
7. food chain
8. food web

Practice (pp. 679-680)

Answers will vary but should
include some of the following:

1. A model of how energy progresses
from one organism to the next. A
chain of living things in which each
organism eats the one before it and
is eaten by the one after it. The
transfer of energy from one living
thing to another.

2. Disruptions to feeding sources
becomes less likely. A food web is
stronger because it is held together
by more than one link. More links,
or more food choices, give an
organism a better chance of
survival.

3. An ecosystem is a distinct, self-
supporting unit of interacting
organisms and their environment.

4. All energy for life comes from the
sun. Energy is used by producers
and is transferred to consumers and
decomposers.

Practice (p. 681)

1. True
2. True
3. False
4. True
5. False

6. True
7. True
8. True
9. False

10. True

Lab Activity (pp. 682-685)

7. It is the control.
8. so that the amount of growth can

be measured
9. to provide light for photosynthesis

10.-18. Correct answers will be
determined by the teacher.

Practice (pp. 686-687)

1. interdependence
2. consumers, decomposers
3. original
4. understand
5. heat
6. energy
7. none
8. physical
9. diversity

Practice (p. 688)

Correct answers will be determined by
the teachers.

Practice (p. 689)

Correct answers will be determined by
the teachers.

Practice (p. 690)

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

10. True

Unit Assessment (pp. 235-238TG)

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

10. b
11. b
12. b
13. d
14. a
15. b
16. a
17. a
18. d
19. d
20. b
21. energy
22. heat
23. biodiversity, interdependence
24. producers, consumers,

decomposers
25. understand
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Unit 22: Science, Society, and the World

This unit is about the relationships between industry, economics,
government, technology, scientists, and society.

Student Goals

• Understand that scientists in one area tend to see issues in similar
ways. Discuss methods for overcoming this bias to ensure multiple
perspectives.

• Describe what technology is, how it progresses, and the forces that
control its creation and development.

• Discuss the relationship between technology and the values of both
a society and individuals within that society.

Unit Focus

• 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.3.4.2)

• 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. (SC.H.3.4.3)

• 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.3.4.4)

Suggestions for Enrichment

1. 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.
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2. 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?

3. 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.

4. 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.

5. 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.

6. 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.

7. See Appendices A, B, C, and D for further instructional strategies,
teaching suggestions, accommodations, and strategies to
incorporate reading, writing, speaking, and viewing skills.
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Unit Assessment

Use the list above each section to complete the statements in that section.

by-product
grant
industry

research
scientists

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 and how much 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  .

society
technology
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abilities
electricity

hinder
peers

8. Acid rain is a result of technology used to generate

 .

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.

people
predict
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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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Keys

 Practice (p. 699)

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

Practice (pp. 700-702)

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

10. b
11. a
12. c

Lab Activity (pp. 703-704)

1. yes
2. Answers will vary.
4. Answers will vary.
5. Answers will vary.
6. Answers will vary but students

should be able to predict that acid
rain may cause aesthetic and/or
structural damage.

7. Answers will vary but students
should be able to infer that
protective coatings (e.g., paint)
protect many products from
corrosion.

Practice (pp. 705-706)

1. technology
2. knowledge; research
3. grants; government agencies
4. Society
5. peers
6. predict
7. values
8. scientific; abilities
9. preference

10. acid rain

Unit Assessment (pp. 243-245TG)

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 include a diverse population of students. The educator’s
challenge is to structure the learning environment and instructional
material so that each student can benefit from his or her unique strengths.
Instructional strategies adapted from the Florida Curriculum Frameworks
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” on a topic 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 study the material and
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 and discuss particular topics from various points of view.
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 can
articulate their viewpoints.

Brainstorming—to elicit ideas from a group.

Have students contribute ideas about a topic. Accept all contributions
without initial comment. After a list of ideas is finalized, have students
categorize, prioritize, and defend their contributions.

Free Writing—to express ideas in writing.

Allow students to 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 provide structure for
students to recall what they know about a topic, deciding what they
want to know, and then after an activity, list what they have learned and
what they still want or need to learn.

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 interview format. After
conducting the interview, have students present their findings to the
class.

Dialogue Journals—to provide a way to hold private conversations with
the teacher or share ideas and receive feedback through writing (this
activity can be conducted by e-mail).

Have students write on topics on a regular basis. Respond in
conversational writing to their writings with advice, comments, and
observations.

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.

Have students create a product, like the model of an atom, or a
representation of an abstract idea, like a model of weather systems.

Reflective Thinking—to reflect on what was learned after a lesson.

Have students write in their journals about a concept or skill they have
learned, comment on the learning process, note questions they still
have, and describe their interest in further exploration of the concept or
skill. Or have students fill out a questionnaire addressing such questions
as Why did you study this? Can you relate it to real life?
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Problem Solving—to apply knowledge to solve problems.

Have students determine a problem, define it, ask a question about it,
and then identify possible solutions to research. Have them choose a
solution and test it. 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 famous
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.



255Appendix A

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: creates a visual analysis of the similarities and
differences among, for example, two concepts, objects, events, or 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: provides a picture of how words or phrases connect to a
topic.

Have students list topics and build a weblike structure of words and
phrases.

Topic



257Appendix A

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)

Representations

• 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
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Learning Cycle—to engage in exploratory investigations, construct
meanings from findings, propose tentative explanations and solutions,
and relate concepts to their lives.

Have students explore a concept, behavior, or skill with a 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 use the community as a laboratory for observation,
study, and participation.

Before the visit, plan and structure the field experience with the
students. 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 Florida’s efforts to reform
and enhance education. The following pages provide samples of ways in
which students could demonstrate achievement of specific benchmarks
through the study of Integrated Science.

The Nature of Matter

1. Have students interpret data from experiments to predict the mass
ratio by which elements combine to form compounds. (SC.A.1.4.1)

2. Have students determine the density of common solids, liquids, and
gases, compare their values, and report findings. (SC.A.1.4.2)

3. Have students design an experiment and collect data to determine if
the average thermal energy of the particles in a solid is less than the
average thermal energy of the particles in liquid or gaseous form and
report findings. (SC.A.1.4.3)

4. Have small groups 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.
(SC.A.2.4.1)

5. Have small groups of students design and carry out an experiment to
oxidize glucose to form elemental carbon and report on findings in a
balanced equation and on processes used. (SC.A.2.4.2)

6. Have students discuss the positive and negative effects of the use of
radioactive isotopes. (SC.A.2.4.3)

7. Have students explain how life on Earth ultimately depends on the
fusion reactions taking place in the sun. (SC.A.2.4.4)

8. 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. (SC.A.2.4.5)
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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. (SC.B.1.4.1)

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. (SC.B.1.4.2.a)

3. Have students measure and report the energy required to operate
an electrical device. (SC.B.1.4.2.b)

4. Have students identify energy transformations in a complex system
(e.g., the cell). (SC.B.1.4.2.c)

Force and Motion

1. Have students measure, compare, and report the electrical forces
between charged objects. (SC.C.2.4.2)

2. Have students observe, interpret, and explain the behavior of a
compass needle near a permanent magnet. (SC.C.2.4.3)

3. 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. (SC.C.2.4.4)

4. Have students describe how electric forces on neutral particles may
be used to collect soot in smokestacks and paint cars uniformly.
(SC.C.2.4.5)

Processes That Shape the Earth

1. Have students create climatograms and explain why major biomes
exist. (SC.D.1.4.1)

2. Have students describe how and why the appearance of the surface
of the Earth is changing. (SC.D.1.4.2.a)
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3. Have small groups of students determine the density and porosity
of common rocks found in the crust (e.g., granite, basalt, sandstone,
and limestone) and explain the significance of their crustal
positions. (SC.D.1.4.2.b)

4. Have students develop models that explain the theories of how
continents are assembled, altered, and change over vast amounts of
time. (SC.D.1.4.2.c)

Earth and Space

1. Have students graph the changes in tide height versus time to
determine the relationship between phases and positions of the
moon, and the times of spring and neap tides. (SC.E.1.4.1.a)

2. Have students calculate and report the amount of time needed to
travel from one planet to another and to our moon. (SC.E.1.4.2.b)

3. Have student construct a scale diagram of the orbital diameters of
the planets that show the distances and diameters of the planets
and their moons in relative units. (SC.E.1.4.1.c)

4. Have students use a model designed by a computer program to
describe and compare the characteristics of the planets and their
satellites. (SC.E.1.4.2)

5. Have students identify the properties of Earth that make it capable
of supporting life and explain why it is necessary to understand
systems that support life. (SC.E.1.4.3)

6. Have students explain the evolution of solar-mass-type stars from
the protostar stage to the black dwarf stage. (SC.E.2.4.1)

7. Have students discuss the likelihood of extraterrestrial intelligent
life and make predictions on the probability that, given the vast
distances involved, such life might communicate with beings on
Earth. (SC.E.2.4.2.a)

8. Have students describe the galactic system of the universe as it is
understood. (SC.E.2.4.2.b)
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9. Have students calculate the amount of Earth time needed to travel
from one planet to another in our solar system, given pertinent data.
(SC.E.2.4.3)

10. Have students research and report on the balance between the
explosive force of a star, its nuclear fusion, and the implosive force
of its gravity. (SC.E.2.4.4)

11. Have students debate various theories of the formation of the
universe. (SC.E.2.4.5)

12. Have students compare the data-collecting abilities of the Hubbel
Space Telescope and Advanced X-ray Astronomy Facility and
describe the data that each generate. (SC.E.2.4.6)

Processes of Life

1. Have students identify the structure and function of the major body
systems. (SC.F.1.4.2)

2. Have students demonstrate the laws of conservation in living
systems. (SC.F.1.4.4)

How Living Things Interact with Their Environment

1. Have small groups of students build an artificial coal bed in the
laboratory, subject it to heat and pressure, measure the amount of
energy stored with a bomb calorimeter, and report on the processes
used and the findings. (SC.G.2.4.1)

2. Have students use two or more data sources to conduct an
environmental impact study of a local region and report on the
findings. (SC.G.2.4.2)
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The Nature of Science

1. Have students formulate a testable hypothesis supported by the
knowledge and understanding generated by an experiment.
(SC.H.1.4.1)

2. Have students engage in a debate on changes and continuity that
are persistent features of science. (SC.H.1.4.2)

3. Have students compare closely aligned theories and identify ways
to test the validity of these theories. (SC.H.1.4.3)

4. 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. (SC.H.3.4.2)

5. 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.
(SC.H.3.4.3)

6. 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. (SC.H.3.4.4)
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Accommodations for Students

The following accommodations may be necessary for students with
disabilities and other students with diverse learning needs to be
successful in school and any other setting. Specific strategies may be
incorporated into each student’s individual educational plan (IEP) or 504
plan, or academic improvement plan (AIP) 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.
Allow student to take frequent breaks for relaxation and small

talk, if needed.
Accept and treat the student as a regular member of the class. Do not

point out that the student is an ESE student.
Remember that student may need to 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.
Ask questions that will help student focus on important information.
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 possibly 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 (e.g., 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 that will help student focus on

main ideas. (“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 student 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.
Emphasize high-quality 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.
Specifically acknowledge correct responses on written and verbal class

work.
Allow student to have sample or practice test.
Provide all possible test items to study and then student or teacher

selects specific test items.
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.
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 repeat assignment directions and

due dates.
Additional accommodations may be needed.
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Testing Strategies

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 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 time provided
to study.

Allow student to take tests in the ESE support lab using a word
bank of answers or other aid as mutually agreed upon.

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 report, making bulletin board,

poster, audiotape, demonstration, 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 check 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 Strategies

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 (e.g., 60 percent daily, 25 percent notebook, 15 percent tests).
Student will have flexible time limits to extend completion of

assignments or testing into next period.
Additional accommodations may be needed.
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Strategies to Incorporate Reading, Writing, Speaking,
and Viewing Skills

Reading is the most critical of all the skills students need in order to be
successful. Along with writing, reading is necessary for all areas of study
in your school curriculum.

Many of you have attended workshops and in-service sessions that focus
on reading skills in the content areas. No doubt, many of you also have a
number of effective strategies and activities that you use in your
classrooms on a daily basis. This section is intended to supplement these
strategies and materials you already have available and use. Specifically, it
includes strategies to enhance any unit and is divided into the following
categories:

• before reading activities (pages 273-284)

• during reading activities (pages 285-317)

• after reading activities (pages 317-333)

• vocabulary activities (pages 334-339)

• research activities (pages 339-349)

• writing strategy activities (pages 349-356)

• writing activities (pages 356-370)

• proof reading activities (pages 371-373)

• speaking activities (pages 374-395)

• critical viewing activities (pages 396-398)

• production activities (page 399)

• vocabulary and content (pages 399-403).
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Level of Performance for Reading Fluency Measure

However, let’s first take a moment to consider the high correlation
between reading fluency and reading comprehension. A fluent reader
reads text quickly with accuracy and appropriate phrasing and
expression. Accuracy can be determined by the percentage of words read
correctly. In turn, the levels of accuracy reflect various levels of
performance. The levels of performance for reading fluency below were
adapted from several informal reading inventories.

levels percentage

independent

instructional

frustration

97-100

90-96

below 90

• Readers who score in the 97%-100% range are at the
independent level and are able to read the text used for
assessment or other texts of similar difficulty without
assistance.

• Readers who score 96%-90% are at the instructional level
and are able to read the same or similar texts with
assistance.

• Readers who score below 90% are at the frustration level
and find the text or similar texts too challenging to read
even with assistance.

On the following page is one way to measure reading fluency to broadly
determine at what level (see above) a student is reading passages from the
text or similar texts being used.
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Measuring Fluency

1. Select two to three brief 50 to 200 word instructional-level
passages.

2. Have student read each passage aloud for one minute.

3. For each passage, count the total number of words read, then
subtract the total number of errors from the total number of
words read. Errors include omitted words, mispronounced
words, and words not read within three seconds. Correct words
are those pronounced correctly (including self-corrections).

4. Compute the average number of correct words read per minute
for all passages by dividing the total number of correct words
read per minute by the number of passages.

                     Source: Florida Online Reading and Professional Development Course

To access over one million titles of print and audio-visual (AV) materials
and more than 9,000 professionally selected web sites, use the SUNLINK
database (www.sunlink.ucf.edu). SUNLINK is funded by the State of
Florida and has a listing of more than 80 percent of the public K-12 school
library media center materials in Florida. All items (print, AV, and web
sites) are searchable by subject, title, and author keyword as well as
language, format, publication date, grade level, and interest level.
SUNLINK schools are encouraged to provide interlibrary loan services to
teachers and students in other SUNLINK schools. If a title is found in
SUNLINK that is not available in a local media library collection, the
library media specialist can order it from another media center in the
district, region, or state via interlibrary loan (ILL).

You may wish to document students’ use of reading strategies using a
Reading Strategy Interview and a Reading Strategy Interview Record
Sheet. Prepare interview questions and record students’ comments. The
interviews can be used to set individual student goals and then to plan
reading strategy mini-lessons. The students’ comments can be used to
create and post a class list of all the strategies students use and the
positive reading attitudes they have shown. See the following examples
for a set of possible student interview questions and a comment recording
sheet.
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Reading Strategy Interview

Book Selection

• How do you make a selection as to what book to read?

Before Reading

• What do you do before you start reading a book?

While Reading

• If you are alone, what do you do when you cannot pronounce a word?

• If you are alone, what do you do when you do not know what a word means?

• What do you do if you do not understand a paragraph or page?

After Reading

• What do you do when you have completed the book?

Reading Strategy Interview Record Sheet

Student’s Name:

Book Selection Strategies:

Before-Reading Strategies:

During-Reading Strategies:

After-Reading Strategies:

Student’s Goal(s):
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Before Reading Activities

1. Use the Before, During, and After strategy, which is a step-by-step
guide of what good readers do when they are reading to learn. This
strategy is designed to stimulate the student’s use of prior
knowledge.

Before

• Check it out by skimming the text using information
from your teacher about the purpose or task.

• Think about what you know about the subject.

• Decide what you need to know, make predictions about
the meaning and organizational pattern of text, and
determine the best strategy to use.

During

Stop, think, and ask yourself

• “How does it connect to what I know?”

• “Does it make sense to me?”

• “If it doesn’t make sense, what can I do?”

change past ideas or misconceptions
disagree with author
anticipate new content
link new information to what is already known

After

• React to what you have read.

• Check to see what you remember by summarizing it
mentally or graphically.

• Use what you have read, linking it to prior knowledge
and applying it to new situations.
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2. Use the Anticipation/Reaction Guide to activate students’ prior
knowledge about a topic and to focus on inaccuracies and
misconceptions in the minds of some students. Identify major ideas
in the text to be read which will challenge or support students’
beliefs. Create at least five statements to which students can react
based on their beliefs or opinions. See a sample graphic organizer
below.

Anticipation/Reaction Guide

Write A if you agree with the statement.
Write D if you disagree with the statement.

Response
before
Lesson

Topic:
Response
after
Lesson

Ask students to agree or disagree with the statements using the
graphic organizer. Discuss responses and have students explain
why they responded as they did. Have students read the text and
look for statements which support, contradict, or modify their
opinions. After students read the text, focus the class discussion on
these questions:

• What statements support your opinions?

• What statements contradict your opinions?

• Why do you still agree or disagree with the writer?

• What would help you change your mind?

Then have students respond again to the Anticipation/Reaction
Guide and discuss how and why their responses differed from ones
made before reading.
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3. Activate students’ prior
knowledge by making KWL
(Know-Want to Know-
Learned) charts. Using a large
sheet of paper divided
vertically into three parts, have
students brainstorm what they
already know about the subject
and what they want to know.
After reading, have them
complete the Learned column.
Keep the chart posted as they
read.

To further extend the KWL strategy, have the class classify the
information in the Know column. Turn the Want to Know column
responses into questions. Add a Go column before the What I
Learned column. In the Go column, have students brainstorm where
they can go to get the information. Assign pairs of students to
research the answers.

4. Activate students’ background knowledge about a topic using an
ABC Brainstorm chart. Have students use the letters of the alphabet
to think of a word or phrase associated with the topic.

Know Want
to Know

Learned

Randi is going
to visit Florida.

Randi is 16.

She sees the
ocean - 1st time.

She is from
Ohio.

Why has she
never left her
home state?

What did she
think of the
ocean?

Randi is an
only child.

She had not
seen her aunt
in so long
because of a
family problem
years ago.

KWL Chart

ABC Brainstorm

Topic:

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

T

U

V

W

X

Y

Z

Summary:
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5. Have students engage in experiences that deepen their
understanding of key vocabulary words. For example, using the
following graphic organizers, have students make comparisons,
analogies, and metaphors, with key vocabulary and classify teacher-
selected terms.

• Comparisons

Compare Terms Using Sentence Stems

 and  are similar because they both

__________________________________________  .

__________________________________________  .

__________________________________________  .

 and  are different because

 is  , but  is  .

 is  , but  is  .

 is  , but  is  .

Examples

Fractions and decimals are similar because they both

__________________________________________  .

__________________________________________  .

__________________________________________  .

Fractions and decimals are different because

fractions  , but decimals  .

fractions  , but decimals  .

fractions  , but decimals  .
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A monarchy and a dictatorship are similar because
they both

__________________________________________  .

__________________________________________  .

__________________________________________  .

A monarchy and a dictatorship are different because

a monarchy  , but a dictatorship  .

a monarchy  , but a dictatorship  .

a monarchy  , but a dictatorship  .

Compare Terms Using a Double Bubble

item itemsimilar

similar

similar

similar

different

different

different

different

different

different
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Compare Terms Using a Grid

• Analogies

Create Analogies

Item 1 Item 2 Item 3

Characteristic
 1

Characteristic
 2

Characteristic
 3

Characteristic
4

Similarities and
Differences

Similarities and
Differences

Similarities and
Differences

Similarities and
Differences

hot cold

is to

Relationship: opposites

night ????

is to

Relationship: opposites

Step 1
Identify how the first
pair of elements are
related.

Step 2
State their
relationship in a
general way.

Step 3
Identify a second pair
of elements that
share a similar
relationship.
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Solve Analogy Problems

• Metaphors

• Classify

Use Different Types of Word Walls to Classify

• content/thematic
• genre
• current events

compound

elements

batter

ingredients

a new substance made up of

relating factor

as

Step 1—Important and
              Basic Information

Step 2—General Pattern Step 3—General Pattern in
               New Information
               or Situation

1. Identify the important or
basic elements of the
information or situation with
which you are working.

2. Write that basic information
as a more general pattern
by

• replacing words for 
specific things with 
words for more general 
things

• summarizing information
whenever possible.

3. Find new information or a
situation to which the
general pattern applies.

political map is    a puzzle

10

11

7

3

3

4

4

54
5

8 5

8

3

3

5

6

8

32

10

7

11

6

9
7 9 13

253

8

1411

8
22

11

12 21

23

33

13
5

3

3

15

8

12

4

44

3

18

4

2000 Electoral Votes per State
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Use a Definition Word Chart to Classify

6. Front-load key vocabulary words to build upon and extend prior
knowledge and experiences. Provide extensive instruction in the
preteaching and teaching phases of a lesson, providing students
with opportunities to interact with vocabulary prior to reading.

7. Use the group activity called Expectation Scheme to provide
students with a purpose for reading by activating their prior
knowledge and engaging them in making predictions. Ask students
to skim or pre-read a section of the text. Have each student generate
as many statements as possible about the information he or she
expects to find in the selection, writing each statement on a separate
card or strip of paper. Have groups arrange their statements on
chart paper in some type of hierarchical fashion. Next, focus a class
discussion on why each statement was generated and why it was
placed in a particular position in the hierarchy. After the material is
read, discussion should center on how the information closely
coincides with the Expectation Scheme.

Word
Category or

Cluster
Critical

Attributes
Symbol or

Picture

Examples
Non-examples

Examples:
Non-examples:

Definition
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8. Have students use the Author’s Intended Message (AIM)
questioning strategy before, during, and after reading to focus on
the main idea of a selection. Ask students to write down responses
to these questions—

Before reading the selection:

• What is the topic?

• How much do I know about the topic?

• What do I expect to find out about the topic?

• What questions may be answered as I read the
selection?

During reading the selection:

• If there is an introduction, does it tell what the major
points will be? If so, what are they?

• How can I paraphrase the introduction?

• What words and phrases signal the organizational
patterns of structures used in the selection?

• Which pre-reading questions I asked can now be
answered?

After reading the selection:

• What was the author’s purpose?

• How can I best summarize this selection?

• What steps can I take if I still have not determined the
author’s intent? (For example, reread, skim, discuss
with others.)

9. Have students use the Collaborative Strategic Reading (CSR)
technique with a reading selection. CSR is composed of four
strategies: Preview, Click and Clunk, Get the Gist, and Wrap Up.
Clicks refer to portions of the text that make sense to the reader—
comprehension clicks into place as the reader proceeds smoothly



282 Appendix D

through the text. Clunks refer to words, concepts, or ideas that do
not make sense to the reader. When students do not know the
meaning of a word, it is a clunk, and clunks break comprehension
down. Have students work in small groups and follow these steps:

Before reading the selection

• Preview

Brainstorm—Write what you already know about
the topic.

Predict—Write what you think you will learn
about the topic.

During the reading of each paragraph or section in the selection

• Click and Clunk

If some parts were hard to understand, use these
fix-up strategies (written on index cards) for
figuring out a clunk word, concept, or idea—

• Reread the sentence and look for key ideas to
understand the word.

• Reread the sentence with the clunk and the
sentences before and after the clunk looking
for clues.

• Look for a prefix or suffix in the word.

• Break the word apart and look for smaller
words.

• Get the Gist

Write the most important person, place, or thing
in the selection.

Write the most important idea about the person,
place, or thing in the selection.



283Appendix D

After reading the selection

• Wrap Up

Ask questions—Write and answer 5W-How questions:
Who? What? Where? When? Why? and How?

Review—Write the most important ideas learned from the
selection.

After using CSR as a teacher-directed activity, consider assigning
roles for peer-directed cooperative learning groups. Possible roles
may include the following:

• Leader—says what to read and what strategy to apply next

• Clunk Expert—uses the four clunk fix-up strategies (written
on index cards) to remind the group of the steps to follow
when trying to figure out a word, concept, or idea

• Announcer—calls on group members to read or share an
idea one at a time and makes sure all members participate

• Encourager—watches for behavior to praise, gives positive
feedback, encourages all members to participate and help
each other, evaluates how well the group works together,
and gives suggestions for improvement

• Reporter—reports and shares groups main ideas and
generated questions during wrap-up session

• Time Keeper—sets the timer for each portion of the CRS
and lets the group know when it’s time to move on

10. Use Semantic Mapping as both a pre- and post-reading activity to
activate and create background knowledge, to help students see
relationships among vocabulary terms, to connect new information
to prior knowledge, and to assist students in organizing information.
Identify a key term or concept in the selection to be read. Ask
students to say (or write) all the words and phrases that they think
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of about the key term or concept. List all responses on the board and
discuss why each association was made. Next, have students group
the responses into categories and label these categories. Discuss why
the groupings or categories were chosen and display the results. See
example below.

Semantic Mapping

Category 1 Category 2

Category 3 Category 4

Key Term
or

Concept

11. Find many opportunities to
stimulate creative thinking
in your students. One way is
to place an Answer for the
Day on your board, such as
“The answer is bias. What is
the question?” Encourage
students to come up with as
many questions as they can
for which this would be the
correct answer.

Answer for the Day
The answer is
      bias.

What is the question?
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During Reading Activities

1. Help students use the following REWARDS—Reading Excellence:
Word Attack and Rate Development Strategies—methods of
attacking long words by segmenting the word into manageable,
decodable “chunks.” Initially, have students use the overt strategy
(circling and underlining). Later, students can use the covert
strategy.

REWARDS—Strategies for Reading Long Words
(Reading Excellence: Word Attack and Rate Development Strategies)

Overt Strategy:

1. Circle the word parts (prefixes) at the beginning of the word.
2. Circle the word parts (suffixes) at the end of the word.
3. Underline the letters representing vowel sounds in the rest of the word.
4. Say the parts of the word.
5. Say the parts fast.
6. Make it a real word.

Example

reconstruction

Covert Strategy:

1. Look for word parts at the beginning and end of the word, and vowel
sounds in the rest of the word.

2. Say the parts of the word.
3. Say the parts fast.
4. Make it a real word.

© 2000 from REWARDS (Reading Excellence: Word Attack and Rate Development Strategies) by
Anita L. Archer, Mary M. Gleason, and Vicky Vachon of Sopris West Educational Services by
permission of authors
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2. Help students use the following RCRC—Read, Cover, Recite,
Check—strategy for either memorizing or studying material or for
actively reading content materials.

Using RCRC for Studying Words and Definitions
or Questions and Answers

RCRC (Read, Cover, Recite, Check)

R = Read
Read a little bit of material. Read it more than once.

C = Cover
Cover the material with your hand.

R = Recite
Tell yourself what you have read.

C = Check
Lift your hand and check.

If you forgot something important, begin again. 

© 1991 from Skills for School Success: Book Four by Anita L. Archer and Mary M. Gleason of
Curriculum Associates, Inc. by permission of authors

Using RCRC for Reciting the Topic
and the Details

Active Reading with RCRC

R = Read
Read a paragraph.
• Think about the topic.
• Think about the important details.

C = Cover
Cover the material with your hand.

R = Recite
Tell yourself what you have read.
• Say the topic.
• Say the important details.
• Say it in your own words.

C = Check
Lift your hand and check.

If you forgot something important, begin again. 
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3. Have students use index cards as a bookmarker when reading.
When they finish a section, have them jot down one or two
sentences summarizing what they have read, as well as any difficult
words in the section. Use separate cards for each section and keep
them together with elastic bands. At the end of the unit, use the
cards for review.

4. Model the Think-Aloud strategy to illustrate how you make
connections with text. Read aloud from a text, stopping after a short
passage, then “think out loud” showing how your mind makes
connections that lead to comprehension of the text. After modeling
several passages, have students work with partners to “think-aloud”
other passages. The Think-Aloud strategy helps students make
predictions about the text; compare and contrast ideas; visualize the
information that is described in the text; and make connections to
prior knowledge. Direct students to use the following six strategies
as they use the Think-Aloud strategy:

• Identify the problem.

• Fix the problem.

• Picture the text.

• Predict what will happen next.

• Make predictions.

• Make comments.

Consider posting these in the room or creating bookmarks for
students with the strategies on them.

Ask pairs or small groups of students to discuss their thinking with
each other and offer their own strategies as they read. Then have
each student fill out the following chart assessing his or her use of
the Think-Aloud strategy.
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5. Provide students with opportunities to visualize as they are reading.
This can be done in many ways. You may ask them to draw
diagrams, maps, or pictures of what they have read.

6. Read aloud often to your students. Students learn from listening to
what is being read. Ask students to draw a picture of what you are
reading as they listen. Have them share and discuss their pictures at
the completion of the reading session.

Assessing My Use of the Think-Aloud Strategy

While I was reading, how much did
I use these Think-Aloud Strategies?

Not
Much

A
Little Usually Always

Identify the problem.

Fix the problem.

Picture the text.

Predict what will happen next.

Make predictions.

Make comments.
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7. Stop occasionally as you are reading aloud to allow students to
make predictions. Record their predictions on the board. When a
prediction is validated in the text, place a check mark next to it and
have the students make a new prediction.

Variation: Have students use a Prediction Chart like the one below
to put in writing what they think will happen next. Then ask
students to read to verify their predictions.

Prediction Chart

What I Predict Will Happen What Actually HappenedChapter
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8. Have students use a Reader Response Log by writing questions and
making predictions while reading a selection and then responding to
those questions. Ask students to divide a sheet of paper into two
columns, labeling the left column Text and the right column
Response or Question. See the following explanation.

First model the strategy and then provide small group practice
before asking students to use it independently.

9. Have students use the Charting Text Structure strategy as a pre-
reading strategy to locate and interpret structural clues in a selection.
Distribute copies of a reading selection. As you read the text aloud,
have students underline (or highlight) clues on their copies. Use a
Think-Aloud strategy to help students exchange ideas about these
clues. You may need to assist students by asking these questions:

• What are the main headings?

• Is there an introductory paragraph?

• Is there a concluding paragraph?

• What are the topic sentences of each paragraph?

As a class, list the ways the author structured the selection. Ask
students to write an outline of the selection’s structure and main
idea.

Reader’s Response Log

Text Response or Question

In this column, provide a direct
quote from the text that is
challenging, interesting, and/or
confusing.

In this column, respond to the quote
by predicting what will happen, why
you find it interesting, and/or what is
confusing. Then make a personal
response to the passage chosen.
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10. Have students use the Content Frame, a visual representation—an
outline—of the content of a reading selection to help students
uncover the organization of the text, divide it into its components,
and perceive relationships between sections. Read the selected text
aloud with the class. Ask students to stop the process whenever
they detect an organizational clue. Write the clues on the board and
continue this process until the reading is complete. Discuss the
organizational clues, eliminating the unnecessary ones and refining
the others to best reflect the author’s intention and text structure. As
a class, use the refined list of structural clues to create a “content
frame” or final outline.

11. Have students use the Idea-Map strategy to see how information in
the text is organized and how the various components fit together.
The Idea-Map is unique because of its simple use of block charts to
represent a reading selection’s progression of ideas in vertical (top
to bottom) or horizontal (left to right) format. See the following four
examples of Idea-Maps.

Description Idea-Map

Topic:
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Compare and Contrast Idea-Map

Topic: Topic:

=

=

=

=

=

Time Order Idea-Map

Topic:

Problem and Solution

Problem: Solution:
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Select the most appropriate Idea-Map to assist student
comprehension with a reading selection. Have students work
individually or in small groups to complete the Idea-Map as they
read the text. Discuss entries in small groups or with entire class
and make necessary revisions to correct misconceptions or sharpen
imprecise language.

12. Have students use various graphic organizers to see how
information, main ideas, and supporting details in a text are
connected and organized. These tools help students to isolate and
analyze the main ideas in a reading selection. See the following five
examples of graphic organizers.

Description Graphic Organizer Time Order Graphic Organizer

1
2

3
4

Compare and Contrast
 Graphic Organizer

Cause and Effect
 Graphic Organizer

Problem and Solution
 Graphic Organizer
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Select the most appropriate graphic organizer to assist student
comprehension with a reading selection. Have students work
individually or in small groups to complete the graphic organizer
as they read the text. Discuss entries in small groups or with entire
class and make necessary revisions to correct misconceptions or
sharpen imprecise language.

13. Have students use the ORDER strategy, which stands for the
following acronym:

The ORDER strategy recognizes the importance of graphic
organizers in helping students in visualizing the organization of
information in a reading selection, but also takes into account the
need for a student’s independent, unguided thought process. The
strategy encourages students to build their own graphic organizer if
the text’s structure does not match any of the standard patterns.
Ask students to read a selection and take notes on key concepts and
the structure of the selection in simple outline form. Have students
evaluate the selection and its organization against the five standard
graphic organizer patterns. If one of them matches, have students
complete it, if not, encourage students to build their own to match
the selection’s structure. Hold a class discussion to compare student
conclusions. If students disagree on the best organizer, have them
explain their viewpoints and defend them with evidence from the
text.

Open your mind

Recognize the structure

Draw an organizer

Explain it

Reuse it

O R D E R
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14. Have students use the 6 Thinking Hats strategy, a lateral thinking
tool to help students look at a problem or decision about a reading
selection or topic from many different perspectives. Have students
work in small groups to discuss a problem and come to a consensus
using the 6 Thinking Hats strategy. See the following three pages.

The first page gives a detailed explanation of how to “wear” each
hat when thinking about and discussing the topic. The second page
is a shorter version to post. The third page is used to write notes
about the discussion. Each hat is to be worn separately by the group
as the topic is thoroughly discussed wearing just that hat. The blue
hat allows the group to see whether a conclusion can be drawn or if
there is a need to go back to another hat.
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Stating the
positive aspects

Stating the creative
alternatives

Stating the
emotions

Stating the
negative aspects

Stating the
facts

Summarizing what
is learned

Yellow Hat

Green Hat

Red Hat

Black Hat

White Hat

Blue Hat

6 Thinking Hats Strategy

• facts
• data
• information

White Hat (Think of a sheet of white paper containing only unbiased facts.)

Wearing a white hat allows you to focus on what information is available,
what information is needed, and how the information might be obtained.
Opinions, beliefs, and arguments are put aside.

• feelings
• emotions
• gut reactions

Red Hat (Think of red hot temperatures rising and falling.)

Wearing a red hat allows you to put forth your feelings and emotions
without justification, explanation, or apology. Having this time to get feelings
out in the open is valuable.

• problems
• pitfalls
• dangers

Black Hat (Think of a stern judge wearing a black robe.)

Wearing a black hat allows you to consider suggestions critically and
logically. Reflect on why a suggestion does not fit the facts or experience.
Caution—negativity used too early can kill creative ideas.

• positive aspects
• optimistic views
• benefits

Yellow Hat (Think of yellow sunshine bringing optimism into the day.)

Wearing a yellow hat allows you to purposefully search for benefits,
feasibility, and how something can work. Benefits are not always obvious;
you might have to search for them.

• creative solutions
• additional alternatives
• possibilities

Green Hat (Think of green plants and rich growth.)

Wearing a green hat allows you to focus on creative thinking and put forward
interesting possibilities and new approaches. This sets aside the need for
recognition, judgement, and criticism.

• summary
• conclusion
• decision

Blue Hat (Think of blue skies and an overview of the whole.)

Wearing a blue hat allows you to focus on the overview process, or the
need to go back to another hat (e.g., the green hat, to get some new ideas).
This is the time for organizing and controlling the thinking process so it is
more productive.
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Stating the
positive aspects

Stating the
creative

alternatives

Stating the
emotions

Stating the
negative aspects

Stating the
facts

Summarizing
what is learned

Yellow Hat

Green Hat

Red Hat

Black Hat

White Hat

Blue Hat

6 Thinking Hats Strategy

• facts
• data
• information

White Hat (Think of a sheet of white paper containing only 
unbiased facts.)

• feelings
• emotions
• gut reactions

Red Hat (Think of red hot temperatures rising and falling.)

• problems
• pitfalls
• dangers

Black Hat (Think of a stern judge wearing a black robe.)

• positive aspects
• optimistic views
• benefits

Yellow Hat (Think of yellow sunshine bringing optimism 
into the day.)

• creative solutions
• additional alternatives
• possibilities

Green Hat (Think of green plants and rich growth.)

• summary
• conclusion
• decision

Blue Hat (Think of blue skies and an overview of the whole.)
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Stating the
positive aspects

Stating the creative
alternatives

Stating the
emotions

Stating the
negative aspects

Stating the
facts

Summarizing what
is learned

Yellow Hat

Green Hat

Red Hat

Black Hat

White Hat

Blue Hat

6 Thinking Hats Strategy
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15. Ask students to rewrite a reading selection in as few words as
possible. They should eliminate all but the main idea. The students
could elect a winner—the best, shortest retold reading selection.

16. Use cartoons to demonstrate cause and effect. Ask students to
discuss ideas about the cartoons with a partner before sharing with
the whole class.

17. Pose simple cause and effect questions. When students have
grasped the answers satisfactorily, increase the difficulty of the
questions until you are presenting them with debatable issues. What
are the effects of steroids? Perhaps you could even tackle the old
“chicken and the egg” question with rewards for the most creative
theory. Centering journal questions around the causes and effects of
their own personal decisions can also expand their perspective on
this skill.

Consider using the following two-column chart to look at cause and
effect and to consider consequences, causes, and solutions. You may
also wish to use color-coded sentence strips on a board with
magnetic backing to differentiate the areas of the chart.
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Problem/Solution

Questions Answers

What is the
problem?

What are the
effects?

What are the
causes?

What are the
solutions?

To extend activity, use one of the following charts to have students
seek to provide support or evidence to bolster an opinion or to use
key ideas to support a thesis. These are also excellent for pre-
writing.



301
A

p
p

en
d

ix D

Opinion - Proof

Opinion Proof



30
2

A
p

p
en

d
ix

 D

Summary

Thesis - Proof

Thesis Proof



303
A

p
p

en
d

ix D

Conclusion

Thesis - Proof

Thesis:

Refuting

Evidence

Supporting
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18. Use the Proposition/Support Outline strategy to help students
separate factual and opinionated materials in a reading selection.
Discuss the difference between fact and opinion. Have students offer
strategies for determining each. Put these criteria to test by
providing a list of statements for students to identify as fact or
opinion.

Assign a reading selection for students to identify the main
propositions (a statement that can be supported by arguments) of
the selection. Have students work in small groups to evaluate each
of these statements, looking for evidence of opinion, bias, or
personal viewpoints. Ask student to label each statement as fact or
opinion. Have groups share their conclusions with the class.
Encourage discussion and debate any statement about which the
groups cannot agree.

Introduce the Proposition/Support Outline. See the Proposition/
Support Outline chart on the following page. Discuss how support
for a proposition can be categorized in five ways: facts, statistics,
examples, expert authority, or logic and reasoning. Assign students
a reading selection that presents an argument. Have students fill out
the Proposition/Support Outline chart on the following page as they
analyze the author’s arguments. As a class, discuss the types of
support used to argue the proposition to determine if the author was
successful in proving his or her proposition.
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Proposition/Support Outline

Topic:

Proposition:

Support:

1. Facts

2. Statistics

3. Examples

4. Expert Authority

5. Logic and Reasoning
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19. Ask students to use the Guided Reading strategy by completing the
4-Column Notes chart below as they read. As a class, elicit
responses to hold a class discussion.

20. Have students do buddy or paired reading. Student 1 reads aloud to
student 2, who then reads the same paragraph aloud to student 1.
At the end of the paragraph, the pairs stop and share thoughts and
questions. The students continue until the assigned passage is
complete.

21. Have students code the text by using small sticky notes (or mark the
text in pencil) to indicate when they have questions or aha points
which lead to discussion of ideas. Students may use these marks to
indicate the following:

? I have a question about this part.

! I know this.

+ I didn’t know this—now I do.

Variation: Have students use the above strategy to code the text and
to take notes on sticky notes or index cards as they read, then use
the coding and notes for a class discussion.

4 - Column Notes Chart for Guided Reading Strategy

Facts Connections Questions Reaction/Response
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22. Have students use the “Huh” strategy by posting a small sticky note
at a point of confusion in the text to remember to go back and see if,
after further reading of the text, the point is now clear or if they still
need to research further.

23. Use the Discussion Web to help students visualize key elements of
an issue and identify opposing points of view on the matter. Assign
a reading selection that is controversial and can elicit clearly defined
opposing viewpoints. Ask the class to identify the main question of
the selection. Once consensus is reached, post the question for a
quick reference. Have students work with a partner and provide
them with the Discussion Web. See the Discussion Web below.

Ask partners to write at least three reasons for answering the
question “Yes” and an equal number of reasons for answering the
question “No.” Have partners share supporting ideas from the
reading and from their own experiences. Have partners pair up with
another set of partners to work as a group. Ask each group to
compare their responses, come to a consensus, and reach a
conclusion on a pro or con point of view. Each group then selects a
spokesperson to report to the class. Record students’ positive and
negative responses on a simple T-Chart. See the T-Chart on the
following page.

Discussion Web

No

Question
Reasons Reasons

Yes

Conclusion
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Have students evaluate each reason, pro and con, objectively and
fairly. Encourage students to decide on a position on the general
question and write his or her final conclusion on an index card.
Point out that understanding both sides of an argument does not
preclude taking a stand. Collect the cards and tally the responses.
Share the results with the class and list the most common reasons,
pro and con, for these decisions on a shared Discussion Web chart.

24. Use the Intra-Act reading strategy to engage students in a reflective
discussion. The Intra-Act process has four phases:

• comprehension phase—students construct meaning
from a text selection

• relational phase—students relate what they have
learned about the topic with other readings and prior
experience

• valuation phase—students express personal feelings
and value judgements about the topic

• reflective phase—students reflect on decisions they have
made and the values upon which these decisions are
based.

Choose a reading selection on a controversial topic, one about which
students can form clear and informed opinions. Discuss the

T - Chart

Yes No
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differences between factual and opinionated information, stressing
the need to defend opinions with supporting evidence. Identify a
number of opinionated statements from the reading selection. Place
these statements on the Intra-Act Value Statements chart below.

Have students work in groups to read and summarize the reading
selection. Ask each group member to respond to the value
statements. Then give each student a copy of the previous chart. Ask
students to write in their own names and responding “Yes” or “No”
to reflect their agreement or disagreement with the statement. Next,
ask students to write in the names of their team members and
predict how they will respond to the statements by marking the
“Yes” or “No” boxes under their names. Finally, ask group
members to share their predictions inside the group and mark their
correct and incorrect responses on the chart. Engage students in a
discussion of their reasons for supporting specific statements.

Intra-Act Value Statements

Statements

Yes   NoYes   NoYes   NoYes   No

Yes   NoYes   NoYes   NoYes   No

Yes   NoYes   NoYes   NoYes   No

Yes   NoYes   NoYes   NoYes   No

Name Name Name Name Prediction
Score

total score =

percentage of correct predictions =
(number of correct predictions ÷ number

of total responses)

Predictions were correct = +
Predictions were incorrect = –
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25. Give students a copy of a short content-related article. Have them
use the 5W-How Question Event Map on the following page to
answer Who? What? Where? When? Why? and How? after reading
the selection. Have students share responses in pairs. Then discuss
responses with the whole class.

26. Have students use the Internet or bring in content-related newspaper
articles and locate the sentence(s) that answer the 5W-How
questions. Have them make six columns on their paper with the
headings: Who? What? Where? When? Why? and How? Ask
students to list answers under the appropriate headings.

27. Use the Reciprocal Reading strategy to help students use reading
strategies independently. These strategies include text prediction,
summarization, question generation, and clarification of unknown or
unclear content. Place students in groups of four. Distribute one

5W-How Question
Event Map

What happened?

When did it happen?

How did it happen?

Where did it happen?

Who was involved
 in the event?

Why did it happen?

5W-How Question Event Map
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notecard to each member of the group identifying each student’s
role in the reading activity: summarizer, questioner, clarifier, or
predictor. Have students read a few paragraphs of the assigned text
selection, taking notes as they read. Have students stop at a given
point.

• The Summarizer will give the key ideas up to this point
in the reading.

• The Questioner will pose questions about unclear parts,
puzzling information, and connections to previously
learned information.

• The Clarifier will address confusing parts and attempt
to answer the questions that were just posed.

• The Predictor will guess what the author may describe
next.

The roles then switch one person to the right, and the next selection
is read. Have students repeat the process using their new roles until
the entire selection is read.

28. Have students think beyond the words on the page and consider
the author’s intent or success at communicating it. Have students
use this process to question the author. Ask students to read a
selection of text (one or more paragraphs, but generally not a whole
page). Then have students answer these questions:

• What is the author trying to tell me?

• Why is the author telling me that?

• Does the author say it clearly?

• How might the author have written it more clearly?

• What would I have wanted to say instead?

This is a tool for recognizing and diagnosing “inconsiderate” text.
Students may struggle with content not because they are failing as
readers but because the author has failed as a writer. This allows
students to approach text with a “revisor’s eye.”



312 Appendix D

29. Incorporate a Three-Minute Pause between large sections of
content. Place students in groups of three to five. The Three-Minute
Pause provides a chance for students to stop, reflect on newly
introduced concepts and ideas, make connections to prior
knowledge or experience, and seek clarification. Have students do
the following:

• Summarize key points so far. (Focus on key points up to
this point.)

• Add your own thoughts. (What connections can be
made? What does this remind you of? What would
round out your understanding? What can you add?)

• Pose clarifying questions. (Are there things that are still
not clear? Are there confusing parts? Are you having
trouble making connections? Can you anticipate where
its heading? Can you probe for deeper insight?)

30. Have students use the 3 - 2 - 1 chart below as they read units in a
book.

This gives students an opportunity to summarize some key ideas,
rethink them and focus on those that they are most intrigued by,
and then pose a question that can reveal where their understanding
is still uncertain. For a class discussion after each unit, use their
responses to construct an organized outline, to plot a Venn

Things You Found Out:

Interesting Things

Question You Still Have

3
2
1

3 - 2 - 1 for Unit
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diagram, to identify sequence, or to isolate cause and effect.
Discussions are then based on the ideas they found, that they
addressed, and that they brought to class.

31. Discuss the five levels of Bloom’s Taxonomy and how each new
level builds on previous levels, focusing on the type of thinking that
occurs at each level and the kinds of questions arising from this type
of thought. See the “Bloom’s Taxonomy: Question Frames for
Developing Higher-Level Questions” chart on the following page.
Post the chart for quick reference.

• Use a common reading selection and discuss the levels
of Bloom’s Taxonomy by asking questions about the
selection that demonstrate the type of thought required
in each level.

• Have students work in groups. Assign groups a topic in
the unit. Provide each group a copy of “Bloom’s
Taxonomy: Question Frames for Developing Higher-
Level Questions” on the following page. Ask the groups
to compile questions about their topic for each level of
Bloom’s hierarchy. Share these questions with the class
and evaluate how well the questions reflect each level of
thinking.

• Distribute a reading selection to each group and repeat
the exercise. Encourage student discussion of resulting
questions. Help students match questions they
developed to the most appropriate level in Bloom’s
Taxonomy.
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Bloom’s Taxonomy

Question Frames for
Developing Higher-Level Questions

Recall—repeating or retelling information, such as remembering and reciting key
facts, ideas, definitions, and rules

Analysis—separating the main ideas or components of a larger whole, such as
organizing bits of data into “information clusters” or related pieces that fit
together to form the whole

Comparison—noting similarities and differences among the component parts, such
as comparing how component parts are alike and how they are different

Inference—making predictions or generalizations through deductive or inductive
reasoning, such as starting with a general statement or principle to explain
how specific details relate to it (deductive logic) or investigating specific
details in search of an underlying, unifying general principle and generalizing
to uncover the main idea (inductive logic)

Evaluation—reaching a conclusion supported by evidence, such as bringing together
analyses, comparisons, and inferences to synthesize a conclusion

What is ?

Define .

Identify the .

Who did ?

What is the main idea of ?

List the main events of .

What are the parts of ?

What is the topic of ?

What is the difference between

and ?

What do you think will happen next in the ?

What is the main conclusion from ?

Predict what will do.

What would happen if ?

What is your opinion of ?

What is the best solution to the problem of ?

Evaluate the writing of .

Defend your opinion about .
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32. Use the Seed Discussion strategy to encourage in-depth discussion
of reading selections. The Seed Discussion is a two-step process
using critical thinking skills and communication skills. First,
students identify seeds for discussion, such as key concepts or
questions requiring further elaboration. Second, students present
their seeds to initiate group discussion. There are four roles played
by students in each group.

• Leader—responsible for calling on each student to share
his or her discussion seeds

• Manager—responsible for everyone having materials for
discussion (books, journals, cards, etc.)

• Checker—responsible for every team member having a
chance to talk about his or her seeds (everyone must
comment on the seed before the next person presents his
or her seed for discussion)

• Communicator—responsible for letting the teacher
know when discussion is complete

Provide students with a series of questions about a reading selection
that will assist them in identifying possible seeds for discussion. For
example:

• What new information does the reading selection
provide?

• What did you find interesting or surprising about the
reading selection?

• What did you not understand in the reading selection?

Give students time to write and refine their seeds. Have students
then initiate discussion by presenting their seeds, waiting for each
member of the group to comment about a seed before moving on to
the next person’s seed. Have students evaluate the seeds, describing
criteria for determining quality seed ideas.
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33. Use the Radio Reading “read aloud” strategy for maximum
interaction between the reader and the audience. This strategy
allows comprehension improvement at two levels. The reader is
immersed in the text to develop discussion questions and the
audience reinforces learning by responding to reader’s questions.
Have students work in small groups of four to six members. Assign
each group a short reading. Ask the group members to silently read
the entire selection. Then assign a specific section (a paragraph or
more) to each group member to read aloud and to prepare
discussion questions on that section. Give several minutes for
rehearsal and formulation of questions for discussion.

Begin Radio Reading by having a reader read as the audience listens
with their books closed. Discussion is initiated by the reader asking
each member of the group a question to prompt the discussion. A
listener may ask the reader to restate an unclear question. After the
reader’s questions are thoroughly answered, the next listener takes a
turn as reader. A Radio Reading chart like the one below can help to
sustain the process and assist in accountability for each group
member. A designated secretary can mark a + (plus sign) in the box
to indicate a correct response, a - (minus sign) when the answer is
unsatisfactory, and an R in the box of the reader. The decision on
whether the response is a + or - lies with the reader.

Radio Reading

Secretary’s Name

Group Member Names 1

Questions

2 3 4 5 6 7

1.

2.

3.

4.

5.

6.
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34. Use the Say Something strategy to help students construct meaning
from text as they read by predicting, questioning, clarifying,
connecting, or commenting during the reading process. Have
students work in pairs and either read material aloud or silently.
Cue students to stop and say something to their partner. You may
direct “Say Something” by having students take a character’s point
of view, personally connect to the text, or state something they
remember from what was read. You may also locate places in
advance for students to stop and say something, such as making a
prediction, asking or answering a question, or summarizing and
clarifying; to make a connection; or to make a comment. Partners
then offer a response to what was said. If a student cannot say
something, then he or she will need to reread the selection. After
partners share, you may also have the whole group share. Use the
“stand and share” technique whereby everyone stands up. When
someone shares an idea of their own, they sit down. The “stand and
share” technique may be used for any type of brainstorming
activity.

Variation: Students may use the Say Something strategy as a
personal comprehension model and say something silently to
themselves.

After Reading Activities

1. Use the Question-Answer Relationships (QAR) strategy as a post-
reading strategy. This strategy equips students to tackle questions
more effectively by teaching them to recognize different types of
questions.

Two types of questions are text-based questions:

• “Right There” questions are constructed with words
taken exactly from the text and answers can be found in
the text.

• “Think and Search” questions ask students to think
about the information they read and to search through
the text to find information that applies.
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Two other types of questions are knowledge-based and require
students to use prior knowledge:

• “Author and You” questions require students to have
read the text to understand the questions, but the
answers are not found in the text.

• “On My Own” questions can be answered by students
based on their background knowledge and does not
require reading the text.
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Text

In
My

Head

Right There
Answer in
the text.

Think and
Search

Read and put
it together.

Author and
Me

Answer not in
the text.

On My Own
Know without

reading the
text.
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2. Use the Predict-Locate-Add-Note (PLAN) graphic organizer to help
students summarize the content of a reading selection as a post-
reading strategy.

• Predict selection content based on prior knowledge and
experiences.

• Locate familiar and unfamiliar words and concepts.

• Add new information to prior knowledge.

• Note how new information can be applied to everyday
tasks.

Select a reading passage with a well-defined concept. Give students
a copy and ask them to scan the selection and make predictions
about its content from titles and key words. Provide students with a
graphic organizer to create a “map” of their predictions. See the
PLAN graphic organizer below.

The center of the map should contain a prediction of the overall
content of the selection. Each arm of the map should contain
predictions about specific content items and evidence supporting
these predictions, such as key words or phrases from the selection.
Have students place a question mark by unfamiliar or unknown

Topic

PLAN
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information listed in their predictions. Now have students carefully
read the selection, add new information learned while reading, and
evaluate their predictions. Ask students to adjust their map to better
reflect their careful reading of the selection. Challenge students to
describe specific applications for this new gathered information in
real world tasks.

3. Have students work in pairs and use the “Main Idea—Supporting
Details Chart” below to help students identify the main idea and the
details that support it.

4. Have students work in pairs and use the “Main Idea—Supporting
Facts Chart” below with a selection to identify the main idea and
supporting facts.

Main Idea

Supporting Details

Main Idea—Supporting Details Chart

Title of Selection:

Main Idea—Supporting Facts Chart

Subject of Text Selection:

Body Paragraph 1 Body Paragraph 2 Body Paragraph 3

Main Idea Main Idea Main Idea

Supporting Facts Supporting Facts Supporting Facts
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5. Have pairs of students read selected text and take turns being either
the reader or the “coach.” The reader reads the paragraph aloud to
the coach, then the coach orally summarizes the paragraph,
emphasizing key points and asking clarifying questions of the
reader. Students then reverse roles, following the same pattern until
the whole selection is read and summarized. When they are
finished, have students cooperatively summarize the main idea of
the selection and create a written summary statement.

6. Have students write a newspaper article that “reports” the findings
of a content-related study or event. Students must answer the 5W-
How questions—who, what, where, when, why, and how and use a
writing style appropriate to a newspaper story. Have students use
the graphic organizer below as a pre-writing tool.

Ask students to “interview” researchers involved in the study and/
or real persons who may be experts in the field and are able to offer
insights into it. Have students follow these steps:

• gather the facts (answer the 5W-How questions and get
information and quotes from interviews)

• write a lead (a first sentence or paragraph that describes
the basic idea of story and grabs the reader’s attention)

• write the body of the story (fill in the details about the
idea presented in first sentence or paragraph)

• write a headline for the story (compose a headline
interesting enough to capture the reader’s attention
immediately)

Who

What

Where

When

Why

How

5W—How Questions
Who, What, Where, When, Why, and How



323Appendix D

Variation: Students can use a Sequence of Events graphic
organizers like the one below to show the sequencing of
events in the article or a show sequential task.

Sequence of Events
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7. Have students use the Think Silently strategy. After reading a short
selection, students write on a sticky note what that particular piece
of text means to them. Post the notes on a Topic Wall.

8. Use the Cubing strategy to have students explore a topic from six
different perspectives. The strategy’s name comes from the fact that
cubes have six sides. Use this strategy after reading and discussing
issues that lead students to think critically about the topic. Divide
the class into six groups and assign one of the six perspectives
below to each group to brainstorm ideas about their assigned
perspective.

• Describe—What does it look like?

• Compare—How is it similar to or different from something
else?

• Associate—What else do you think of when you think of this
topic?

• Analyze—What are the parts? What is it made of?

• Apply—How can it be used? What does it do?

• Argue—Are you for it or against it? Take a stand and list
reasons for supporting or rejecting the premise of the topic.

Have groups choose a scribe and then collaborate to write a
paragraph exploring their perspective. Each group reads their
paragraph to the class, allowing other students to react to
connections the group has made and pose ideas for revisions.
Revised paragraphs may then be taped to the sides of a cardboard
cube and displayed in the classroom.

Cubing Strategy

Compare

Describe

Topic Apply

Analyze

Associate

Argue for or
against
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9. Have students write a Summary Cinquain about what they have
read or learned. Have them use the following formula.

Summary Cinquain Formula

• Line 1: one-word title—usually a noun

• Line 2: two-word description of the topic—usually two
adjectives

• Line 3: three-words expressing an action connected with the
topic—usually the -ing form

• Line 4: four-word phrase showing some feeling for the topic

• Line 5: one-word synonym or restatement of the title or topic

10. Use Exclusion Brainstorming. Write a topic on the board followed by
a list of words. Have students decide what words fit the topic and
what words do not fit. Then ask students to explain why they do or
do not belong with the topic.

11. Use Exit Cards to summarize ideas from the text. Before students
leave for the day, have them write responses to teacher-generated
questions requiring them to summarize ideas from the lesson.

12. Use Group Summary Writing. Read an interesting, informative
article to the class. Ask students to state the important ideas they
heard. List the points the students give in the form of notes on the
board. Using the notes, work as a class to construct a group
summary.

13. Use the Question Exchange procedure following the reading of a
selection. Have students write questions they feel would be
important in a post-reading discussion. Then ask students to
exchange questions and discuss which ones they feel focus on the
most significant information.
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14. Have students use the Reciprocal Questioning (ReQuest) strategy as
a way of analyzing their reading comprehension. Ask students to
read a selection and develop discussion questions directed toward
the teacher. Have students work in small groups to combine and
revise their questions. Each group selects a spokesperson who then
asks the teacher the questions. The teacher answers the questions to
reinforce student learning. As a follow-up exercise, ask students to
describe the strategies they used in writing and revising the
questions.

15. Have students use a CONCEPT diagram to clarify and organize
concepts and related details in a reading selection. The steps in the
CONCEPT diagram stand for the following:

• Convey central idea

• Offer overall concept

• Note key words

• Classify characteristics

• Explore examples and non-examples

• Practice new examples

• Tie down definition

Have students read a selection and identify an overall theme, along
with the major subthemes or concepts. Using the CONCEPT
diagram on the following page, have students work in small groups
to fill in the central idea and overall concept, then write all key
words and group them in logical categories. Using the key terms and
concepts identified, have students suggest examples and non-
examples. Combining what they have learned when categorizing the
words and providing examples, have students produce a final,
formal definition of key words and concepts.
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CONCEPT Diagram

1. Central Idea 2. Overall Concept 3. Key Words

4. Classify Characteristics

Always Present Sometimes
Present

Never Present

5. Explore Examples

Examples Non-Examples

6. New Examples

7. Definition
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16. Create a Semantic Feature Analysis (SFA) chart or grid, which is a
matrix designed for students to examine related concepts according
to particular criteria. List a set of concepts down the left side that
pertain to the reading selection. Then list criteria or features across
the top by which the concepts will be compared. If the concept is
associated with the features or characteristics, the student records a
+ (plus sign) in the grid where that column and row intersect. If the
feature is not associated with the concept, a - (minus sign) is placed
in the corresponding square on the grid.

17. Remove headlines from three or four content-related newspaper
articles of varying lengths. Ask students to read each story and
select the appropriate headline from a composite list. Vary the
activity by having students write their own headlines and then
compare them to the originals.

18. Have the students play Prove It. Ask questions that are answered in
the text. When a student answers a question, have him or her go
back and find the answer in the text. Gradually change the
questions from literal to inferential.

19. Combine reading with writing as much as possible. Writing about
what has been read improves reading comprehension. Reading
journals are often used. Write a question about the text every day
and have the students respond in their journals. Encourage “real
world” connections to the reading by asking students to respond to
specific questions. Students can also write letters to a partner about
what they have read, and the partner can respond.

Semantic Features Analysis Chart

List of Criteria—Features or CharacteristicsList of Concepts
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20. Encourage active reading by having students write their own
questions following and during the reading of the text. Have the
other students answer the questions or stump the teacher. Use the
best questions to devise a review game or place them on the quiz for
the text.

21. Play Baseball to review following reading and prior to a test.
Baseball may be played by drawing a baseball diamond on the
board and dividing the class into two teams. (Optional: Make a large
baseball diamond with masking tape on the floor. Have students
move around the bases.) Develop a batting order for each team. The
team must answer questions correctly to gain a base. After three
correct answers, every “hit” is a point. The teams change after three
misses. Adaptations can
also be made to Family
Feud, Password, or
Jeopardy game formats to
use as reviews. See each
unit’s Suggestions for
Enrichment under Wrap-
Up for other review
activities.

22. After reading a section of the text, ask students to complete these
statements:

This book made me

wish that ______________________________________  .

realize that ______________________________________  .

decide that ______________________________________  .

wonder about ______________________________________  .

see that ______________________________________  .

believe that ______________________________________  .

feel that ______________________________________  .

hope that ______________________________________  .

Team 1 Team 2
3 4
2 1
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23. After reading a section of the text, have students collect current
events that reflect the topic.

24. Have students use the Book Report Recipe below to tempt the
appetite of other readers. Create simulated recipe cards and post
them on a bulletin board.

25. Consider varying the format of reports. Some options for reports
might be having students do the following:

• write a content review that could be published in a
newspaper

• prepare a list of questions for determining if other
students have read the content carefully

• rewrite the content as a picture book using simple
vocabulary so that younger students can enjoy and
understand the new version

• create a diorama

• create a mini-comic book relating to specific content

• 1 cup of plot
briefly tell what the story is about—but don’t give
away the ending

• 2 teaspoons of characters
tell who the main characters are and briefly describe them

• 2 tablespoons of excitement
copy a short passage that describes something exciting that has happened—
try to find one with the main character in it

• 1/2 cup of opinion
tell what you liked and did not like about the book

• 1 teaspoon of recommendation
tell who you think would enjoy this book and why

• a dash of information
title of the book, name of author, name of publisher, number of pages, and
literary genre

Book Report Recipe
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• roleplay a television or radio reporter and give a
content-related report of an individual’s research and
interview him or her

• make a book jacket with an inside summary and
information about the author and his or her other books

26. Have students bring in editorials about current content-related
topics from the newspaper. Ask them to compare the editorials with
other newspaper articles. Which is expository and which is
persuasive? Is the logic in the persuasive essay inductive or
deductive? Is there an appeal to the emotions?

Have students use a Venn diagram to see how much overlap is seen
in these modes. You may wish to choose from the following Venn
diagrams or the comparison diagrams. (Optional: Use hula hoops to
construct the Venn diagrams on the floor.)

2 - Item Venn Diagram and Summary Paragraph

SimilaritiesDifferences Differences

Item 1 Item 2

Summary:
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3 - Item Venn Diagram

Compare and Contrast Diagram

Concept 1 Concept 2

with reference to

How Are They Alike?

How Are They Different?

with reference to

with reference to

with reference to

with reference to

with reference to

with reference to

with reference to
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27. Have students write their own letter to the editor in response to a
content-related issue about which they have strong feelings. Ask
them to write the letter twice, once without any appeals to emotion
and once with emotional appeals. Have them trade letters with
other students and have them comment on which letter is more
effective.

29. Have students survey their classmates about a particular subject and
then compile a chart to explain their findings.

30. Have students read different articles or texts and then ask them to
teach another student, based on what was in the reading.

31. Assign students a topic and ask them to use the library to find books
related to that topic. Ask them to choose one book and to write a
paragraph detailing what they expect to learn on the basis of the
title, table of contents, and index or any other information they can
find about the book. Then have them read the whole book or parts
of the books and determine whether they learned what they had
anticipated.

Comparison Diagram

SimilaritiesDifferences Differences

It
em

 1

It
em

 2

Summary:
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Vocabulary Activities

1. Use Four Square to teach new
vocabulary. Have students fold a sheet
of notebook paper into fourths. In the
top left box, have them write the word
to be defined. Give the students a
sentence in which the context provides
a good clue to the meaning of the
word. In the top right box, have them
draw an illustration of the word. In the
bottom left box, the students should
place an example of the word and in
the bottom right box, an opposite or
non-example of the word.

2. Have students make picture vocabulary cards. Have them place one
of their vocabulary words on an index card and then cut out or draw
a picture that illustrates the word. To extend this activity, use one of
the following graphic organizers for visually mapping associations
of meanings for a new term.

grandiose

FOLD

F
O

LD

a shy persona bully

draw picture
here

Define in Your
Own Words

Synonyms

Use It
Meaningfully in
a Sentence

Draw a
Picture of It

Vocabulary
Word

Vocabulary Cards
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3. Use Cubing as a vocabulary activity. Give students a pattern for a
cube similar to the one below. On each side of the cube, have the
students complete a different task as they work with the vocabulary
word.

• Side 1: Write the word.

• Side 2: Define the word.

• Side 3: Write a personal thought triggered by the word.

• Side 4: Write a synonym of the word.

• Side 5: Write an antonym of the word.

• Side 6: Illustrate the word. Create a mobile to hang of
the various cubes.

Vocabulary Word Map

Dictionary Definition Written
in Your Own Words

Vocabulary Word

Antonym

Draw a Picture or Relate It to YourselfUse the Vocabulary Word in a
Sentence

Synonym

step 1 step 2 step 3 step 4
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4. Use the Frayer Model, a graphic organizer for word analysis and
vocabulary building. Using the four-square Frayer Model, show
students how to analyze a word’s essential and nonessential
attributes. Help them refine their understanding by choosing
examples and non-examples of the concept. To completely
understand what a concept is, you must also know what the concept
is not. See Frayer Model 1 below.

Another sample Frayer Model prompts students to think about and
describe the meaning of a word or concept. First, students analyze
by defining the term and describing its essential characteristics.
Second, they synthesize and apply this information by thinking of
examples and non-examples. See Frayer Model 2 below.

Essential
Characteristics

Nonessential
Characteristics

Examples Non-examples

WORD
and

pronunciation
guide

Frayer Model 1

Definition Characteristics

Examples Non-examples

Frayer Model 2

WORD
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5. Assign dictionary exercises to students. Have them bring in
unfamiliar or unusual words dealing with content-related topics
and show other students how to use the words in a sentence. Have
students use the following graphic organizers to teach the new
words to other students.

Graphic Organizer
Vocabulary Word Map

New Term or Word

Category, Topic, or SubjectContext Definition

Characteristics or Elements

Examples Non-examples

What is it? (definition)

Graphic Organizer
Vocabulary Word Map

New Term
or Word

What are some examples?

What is it like?
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6. Use the Word Splash teacher-directed vocabulary activity to elicit
prior knowledge. Have students look at a list of teacher-selected
words and write down or tell a partner everything they know about
that word. See the following Word Splash chart.

Then have each pair share their brainstorming with each other.
Write their explanations for the class to see all possibilities. Make no
judgements about the brainstormed responses, but do ask clarifying
questions: Why do you think that? After the class discussion of the
shared brainstormed connections, have students read a text with the
words and confirm their meanings of the words.

7. Have students keep a Vocabulary Journal of new words they have
read (or heard). See the Vocabulary Journal graphic organizer
below.

You may wish to list specific words in order of their appearance in a
unit of assigned reading for students to write in their journals.

Word Splash

Vocabulary Word Pair Responses

Vocabulary Journal

Word/Phrase
 (page #)

What I Think It
Means

Context
Clues
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8. Write a “word of the day” on a chart. Use it in your directions,
explanations, or conversations with students. Ask students to
incorporate the new word in their conversations. Give extra credit
to students who use the specific words.

9. Introduce no more than 10 to 12 words at a time. Provide time for a
thorough discussion of words and their meaning(s) and
pronunciation.

10. Consider allowing students to select the vocabulary words they
would like to learn from a teacher-generated list.

11. Keep words in a visible location throughout the time they are being
studied and beyond.

12. Give extra credit for the correct use of vocabulary words in other
assignments. This can include the use of words in class discussions.
The more students use the words, the more likely they are to
remember their meanings.

13. Play Wheel of Fortune. Create a wheel and spinner with desired
markings. Form teams and have students guess letters to correctly
complete phrases or vocabulary words. (Variation: Play Hangman
with phrases or vocabulary words.)

Research Activities

1. Introduce basic reference books (e.g., atlas, dictionary, thesaurus,
encyclopedia, almanac) to the students. Place students into groups
to review these books and look at the parts of each. Ask each group
to act as a selection committee and choose the Reference Book of the
Year. Have them make a poster advertising their chosen reference
book.

2. Conduct activities on reference materials and the use of the
computerized card catalog in the media center. Visit the media
center and have students locate particular reference sources. Create
a scavenger hunt for student teams to find answers to specific
questions and then note the name of the source in which the answer
was found (e.g., almanac, encyclopedia, atlas, thesaurus, dictionary,
newspaper, telephone book).
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3. In order to successfully read material in content area textbooks,
students need to be able to gather information from maps, charts,
and graphs. An excellent way for students to learn this skill is to
have them create charts, graphs, and maps of their own. Have them
gather information and create bar graphs, line graphs, pictographs,
or pie graphs to display the information.

Some ideas for information-gathering might be as follows:

• hours watching TV

• hours doing homework

• hours playing or reading

• favorite movie stars

• favorite ice cream flavors

• favorite recording groups or singers

• number of people in your family

• number of rooms in your house or windows in your
house.

Another option is to have them work in teams to collect litter in
designated areas of your school campus and have them chart or
map the results of their collection.

4. In order to reinforce facts and opinions and skimming and scanning
skills, provide your students with a generalization and ask them to
skim the unit to provide support for the generalization.

5. Impress upon your students that all researched material must be
documented, and that the reader must be able to relocate any
documented site or source.

When doing research on the World Wide Web, ask students to
obtain as many items from the following list as are relevant and
available:

• complete name(s) of the author(s) or editor(s)

• title of the document (poem, article) in quotation marks
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• title of complete work if available (book, magazine) in
italics or underlined

• version number (volume, issue, ID number)

• documentation date or last revision date

• name of institution or organization sponsoring the site

• date you accessed the site

• complete Internet address of site in angle brackets
<URL>.

Explain that rarely will they find all of the above information.
However, they should obtain all that is given for the article.

6. With your class, begin a list
of the most helpful or most
interesting Internet
addresses. Prominently post
the list with information
describing what is found at
each site. You may want to
make this a yearlong project
and create a Web wall in
your room or in a prominent place in the school.

7. Allow the class to brainstorm different content-related careers that
are aided by the use of computers. Discuss the importance of
computers and the ways in which they are used by individuals in
the field. Discuss careers that have developed due to the evolution
of computers.

8. Have students choose several job notices involving the content-
related field from the classified advertisements. Ask them to devise
questions for the different jobs. Put students in pairs and have
them conduct mock interviews.

9. Read the following Copyright and Fair Use Guidelines for Teachers
chart. Use the information from the chart and discuss issues with
students or use it to create a chart for your students. You may wish
to send a copy home to parents.

http://www.askjeeves.com/

http://www.m-w.com/ dictionary

http://www.biography.com/ biographies of famous people

good search for any information

Interesting Internet Addresses

Web Sites Information
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Medium Specifics What you can do The Fine Print

Printed
Material
(short)

• Teachers may make multiple
copies for classroom use, and
incorporate into multimedia
for teaching classes.

• Students may incorporate text
into multimedia projects.

Printed
Material
(archives)

• An entire work
• Portions of a work
• A work in which the existing format

has become obsolete, e.g., a document
stored on a Wang computer

• Copies must contain copyright
information.

• Archiving rights are designed to
allow libraries to share with other
libraries one-of-a-kind and out-of-
print books.

Illustrations
and
Photographs

• Photograph
• Illustration
• Collections of photographs
• Collections of illustrations

• Single works may be used in
their entirety, but no more than
five images by a single artist or
photographer may be used.

• From a collection, not more
than 15 images or 10 percent
(whichever is less) may be used.

• Although older illustrations may be in
the public domain and don’t need
permission to be used, sometimes
they’re part of a copyright collection.
Copyright ownership information is
available at
www.loc.gov or www.mpa.org.

Video
(for
viewing)

• Videotapes (purchased)
• Videotapes (rented)
• DVDs
• Laserdiscs

• Teachers may use these
materials in the classroom.

• Copies may be made for
archival purposes or to replace
lost, damaged, or stolen copies.

• The material must be legitimately
acquired.

• Material must be used in a classroom
or nonprofit environment “dedicated
to face-to-face instruction.”

• Use should be instructional, not for
entertainment or reward.

• Copying OK only if replacements are
unavailable at a fair price or in a viable
format.

• Copies may be made only from legally
acquired originals.

• Only one copy allowed per student.
• Teachers may make copies in nine

instances per class per term.
• Usage must be “at the instance and

inspiration of a single teacher,” i.e.,
not a directive from the district.

• Don’t create anthologies.
• “Consumables,” such as workbooks,

may not be copied.

• Poem less than 250 words; 250-word
excerpt of poem greater than 250 words

• Articles, stories, or essays less than 2,500
words

• Excerpt from a longer work (10 percent
of work or 1,000 words, whichever is less)

• One chart, picture, diagram, or cartoon
per book or per periodical issue

• Two pages (maximum) from an
illustrated work less than 2,500 words,
e.g., a children’s book

• A librarian may make up to three
copies “solely for the purpose of
replacement of a copy that is
damaged, deteriorating, lost, or
stolen.”

Copyright and Fair Use Guidelines for Teachers
This chart was designed to inform teachers of what they may do under the law. Feel free to make copies for teachers in your school or district, or download a PDF
version at www. techlearning. com. More detailed information about fair use guidelines and copyright resources is available at www. halldavidson. net.
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“The Educators’ Guide to Copyright and Fair Use,” by Hall Davidson (October)
Copyright © 2002 CMP Media LLC. Reprinted by permission of Technology & Learning

magazine (www.techlearning.com; 800-607-4410).
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10. Hold a computer scavenger hunt. Give pairs or groups of students
10 trivia questions. Have them race to see who can use the Internet
to find the answers the fastest.

11. Expert Web sites allow students to interact with real-world experts.
Connecting students to an expert in a specific field is a way of
expanding horizons, enhancing curriculum with current
information, and integrating Internet resources.

12. Research to find a real-time chat or live interview with a current
author in the field and supervise students as they participate.

13. Students should be explicitly taught to evaluate the accuracy of
resources. This applies to Internet resources as well. A good idea is
to provide the students with an evaluation tool to keep handy in
the classroom for their use. Teach students the vocabulary and
concepts associated with understanding an analysis. A good
evaluation tool might contain the following information:

Analyzing Web Resources

Accuracy

1. Are sources listed for facts?

2. Can information be verified through another source?

3. Has the site been edited for grammar, spelling, etc.?

Authority

1. Is the publisher reputable?

2. Is the sponsorship clear?

3. Is a phone number or postal address available?

4. Is there a link to the sponsoring organization?

5. Is the author qualified to write on this topic?
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Objectivity

1. Does the sponsor have commercial interests?

2. Is advertising included on the page?

3. Are there obvious biases?

Currency

1. Is a publication date indicated?

2. Is there a date for the last update?

3. Is the topic one that does not change frequently?

Coverage

1. Are the topics covered in depth?

2. Does the content appear to be complete?

14. Create a class Web site and update parents and visitors on topics
studied. Use the Web Site Rubric on the following pages as a guide
for improvement.
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Web Site Rubric

Category

Preparation

Accomplished

3
Developing

2
Beginning

1
Self

Score
Teacher
Score

Content
Knowledge

Organization

Audience
Awareness

showed total
knowledge of
content and is
prepared to
answer relevant
questions

showed
knowledge of
content but is
unable to
answer relevant
questions

showed
incomplete
knowledge of
content

showed no
knowledge of
content

content
presented in
orderly way,
including
introduction and
graphics

content
presented in
orderly way with
few exceptions

content
presented in
entirety but
some parts
presented out
of order

some content
omitted or most
content
presented out
of order

selected content
matches
particular
audience
and presented
in language
appropriate to
audience

selected content
matches
particular
audience but
language
occasionally
inappropriate
for audience

selected
content does
not match
particular
audience or
language
inappropriate
for audience

selected content
does not match
particular
audience and
language
inappropriate for
particular
audience

Total Points
for Preparation
Category:

Category

Graphics

Exemplary

4
Accomplished

3
Developing

2
Beginning

1
Self

Score
Teacher
Score

Enhanced
Content

Relative to
Content

Easy to
Understand

creative and
original

unoriginal but
vivid and well
designed

unoriginal and
poorly
designed

graphics were
not used

appropriate, well
placed graphics
were relevant to
the content and
helped audience
understand
essential points

appropriate
graphics were
relevant to
content

graphics were
not relevant
and distracted
from content

graphics were
not used

purpose clear,
size and shape
helped audience
perceive
completely

purpose clear,
size and shape
slightly obscured
audience
perception

purpose
unclear, or size
and shape
obscured
audience
perception

graphics were
not used

Total Points
for Graphics
Category:

Exemplary

4
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Category

Introduction
and Information

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Attention
Grabber

Background
and Purpose
Provided

Summary of
Content
Provided

introduction
hooked
audience’s
attention
through
interesting and
informative
content

introduction
hooked
audience’s
attention but
did not include
relevant
information

introduction did
not hook
audience’s
attention and
did not include
relevant
information

introduction
was omitted

writer explained
background
and purpose
thoroughly

writer
explained
background
and purpose
briefly

writer
mentioned
background but
did not explain
purpose

writer omitted
any mention of
background or
purpose

writer
summarized
content with
relevant detail
and had
additional
information
which enriched
understanding

writer
summarized
content with
relevant detail

writer briefly
summarized
content

writer omitted
summary

Total Points for
Introduction
and
Information
Category:

Relates to
Audience

writer clearly
established
strong link
between topic
and audience in
a creative and
original way
(e.g., points out
similar needs,
shows how
topic could be
used, etc.)

writer clearly
established
strong link but
in typical or
unoriginal way

writer only
mentioned link
but did not
elaborate

writer omitted
mention of link

%%

Total Points for Web Page out of a Possible 40 Points:

Percentage Earned (number of points earned ÷ 40):



348 Appendix D

15. Have students use the Web Site Rubric on the previous pages to
evaluate Web pages on the Internet that are related to a specific
topic.

16. Have students create a personal Web page using a word processor.
Many major word processors (e.g., Microsoft Word and
AppleWorks) have features that can automatically convert a
document created on a word processor into a Web page. First, save
the created document in order to later make changes to the original
version. Then, depending upon the word processor program, save
as “Web Page” or “HTML” under the “File” menu. The document
will be changed to a Web page and saved to your computer. Now
you can upload the page to a Web server to be viewable on the Web.

The look of the Web page may differ from the word processed
document because of the HTML language behind most Web pages.
Ask students to keep format simple to ensure greater similarity
between the document and its Web page version.

17. Discuss Internet copyright laws with students concerning the use of
Web images, sound recordings, text, presentations, and Web
projects. Students may use www.cyberbee.com/cb_copyright.swf to
view answers to several questions about copyright issues.

18. Use rubrics by RubiStar that can be customized by you on their Web
site to evaluate student performance on specific types of lessons
(http://rubistar.4teachers.org/). RubiStar is free and supported by
the US Department of Education and also provides a way to analyze
the performance of your whole class. By entering your data from
the student rubrics, RubiStar will determine which items are
problematic for the class as a whole, giving you the chance to
reteach the material, revise it before presenting next time, or
provide more examples and practice of the skill. The Web site also
has separate project checklists that can be customized for students
to know in advance exactly what is needed for the project.

19. Have students select content-related activities and write the
processes used to complete each activity. Have students scan the
Sunshine State Standards and identify all standards that apply to
the student behavior demonstrated in completing the selected
activities. Ask students to then revise their written explanations to
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describe how each activity developed or reinforced each identified
standard. Collect the students’ work samples and the written
reflections to form a student portfolio.

Writing Strategy Activities

1. Teach the idea of POWER writing (Prewrite, Organize, Write, Edit,
and Rewrite). Mention to the students that it is not always necessary
to cover all five steps. This is called POW writing. Brainstorm the
differences between POWER and POW writing—audience and
purpose. Make a poster outlining the steps and hang it in your room.
Sometimes you don’t have to edit and rewrite, for instance, a
shopping list or personal journal. Let students decide before a
writing assignment which type of writing they are about to do.

2. Use a pleated fan to teach paragraph
unity. Have the students fold a paper
fan into as many pleats as you would
like sentences in their paragraphs. At
the base of the fan have students
write the main idea or topic sentence
for the paragraph. On each pleat, the
students are to write one sentence or
idea that relates to the topic idea.
Check and discuss their fans before
they write their finished paragraphs.

Another good descriptor for cohesive paragraphs is the analogy of a
sandwich. The top slice of bread is the main idea. The sandwich

ingredients—cheese, meat, lettuce,
tomato, etc.—are the details or
supporting ideas. The bottom slice of
bread is the conclusion. The students
must make sure that all the middle
sentences fit between the slices of
bread.

write
main
idea

write
sentences
on pleats

Main idea

Details or
supporting
ideas

Conclusion
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3. Graphic organizers are very helpful in helping students prepare to
write.

• Five-paragraph essays and persuasive essays graphic
organizers can be as simple as a large block for the main
idea, three smaller blocks for the supporting ideas, and
a final block for the concluding idea. See the following
pages for examples of each.

Note: Make sure students understand that three and
four paragraph essays are also correct formats to use.

• The Venn diagram, two large overlapping circles, is an
excellent organizer for compare/contrast essays. See the
following pages for one example of a Venn diagram.

• You might prefer to teach your students the art of
webbing or clustering. See the following pages for an
example of webbing or clustering.

It is a good idea to teach the use of your preferred
graphic organizer early in the year and to keep a small
file box, the “Toolbox,” containing multiple copies of
these graphic organizers, available all year for students
to access easily when they are preparing to write. (See
Appendix A for examples of additional graphic
organizers.)
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Introduction—Paragraph 1

Main Idea:

Reason #1:

Reason #2:

Reason #3:

Body—Paragraph 2

Supporting Paragraph:
Reason #1 from above

Details:

1.

2.

3.

4.

Body—Paragraph 4

Supporting Paragraph:
Reason #3 from above

Details:

1.

2.

3.

4.

Body—Paragraph 3

Supporting Paragraph:
Reason #2 from above

Details:

1.

2.

3.

4.

Conclusion—Paragraph 5

Main Idea:

Reason #1:

Reason #2:

Reason #3:

Conclusion:

Five Paragraph Essay
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Persuasive Essay

Paragraph 1—Introduction

Main Topic (your belief)

Supporting Argument #2

(one reason reader should
agree with you):

Supporting Argument #3

(one reason reader should
agree with you):

Supporting Argument #1

(one reason reader should
agree with you):

Supporting Paragraph 2—Body

Topic Sentence
(expand on Supporting Argument #1):

Supporting
Evidence:

Supporting
Evidence:

Supporting
Evidence:

Supporting
Evidence:

Supporting
Evidence:

Supporting
Evidence:

Supporting Paragraph 4—Body

Topic Sentence
(expand on Supporting Argument #3):

Supporting Paragraph 3—Body

Topic Sentence
(expand on Supporting Argument #2):

Supporting
Evidence:

Supporting
Evidence:

Supporting
Evidence:

Paragraph 5—Conclusion

Topic Sentence
(Summarizing Arguments):

Summarizing Point: Summarizing Point:Summarizing Point:
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Venn Diagram

Differences DifferencesSimilarities
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Webbing or Clustering

Step 3: Add supporting details.

Step 1: Record your writing topic.

Step 2: Record the main ideas.

Now ask yourself: "What are my largest groupings of
information?" These become your main ideas.

Now ask yourself: "What pieces of information or ideas belong
to each main idea?" These become your supporting details.

Now you are ready to write!

topic

topic

supporting
details

main ideas main ideas

main ideas main ideas

topic

main ideas
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4. It is often hard to teach the idea of a strong conclusion. Here are
some ways to address the issue:

• Touch Back (go back to your main idea)

• Look to the Future (what might happen next)

• Go to the Heart (what difference does it make?)

• Zinger! (a final statement that makes the reader say,
“Wow!”)

Bring in examples of these types of conclusions and have your
students identify them. Then have them practice writing examples
of all four types of conclusions.

5. Have students use Role-Audience-Format-Topic (RAFT) Papers as a
fresh way to approach their writing, while bringing together
students’ understanding of main ideas, organization, elaboration,
and coherence—the criteria by which compositions are commonly
judged.

• Role of Writer

Who are you? A computer technician? An
endangered species living in Everglades National
Park?

• Audience

To whom are you writing? Is your audience all
Floridians? Readers of a newspaper?

• Format

What form will the writing take?
A speech? A brochure? A PowerPoint
presentation?

• Topic

What is the subject or point of the piece? Is it to
persuade others to take a stance? To plead for
funds to conduct research? To call for stricter
regulations for environmental protection?
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Writing Activities

1. Have students find a short content-related newspaper article that
interests them. Have them read it, then rewrite it by cutting it in
half—tell the story with half the words, but still get the idea across.
Now cut the story in half again.

2. Have students write a persuasive essay about the most significant
content-related event or discovery that has taken place since their
birth.

3. Ask students to interview their parents and grandparents about a
content-related opinion the parents and grandparents hold strongly.
Write a paragraph to support or refute this opinion. Topics relating
to school and music often lead to lively cross-generational
discussions.

4. Have students write a short story about a person 100 years from
now who finds a time capsule containing fitness and health
products that was buried this year. Ask students to include a
description of the contents of the time capsule, an analysis of the
contents, and a prediction about what the person finding the time
capsule might conclude about our culture and time.

5. Ask students to write the directions for performing a content-related
activity. Require rewrites until the directions are clear and complete.
Assign students various audiences for their directions, then roleplay
each audience. For example, ask a student to write directions for a
tourist from another country or for a small child. Students who
attempt to follow the directions would then roleplay the tourist and
the child.

RAFT Paper

Role of Writer: Format:

Audience: Topic:



357Appendix D

6. Have students participate in the Written Conversation procedure.
Ask students to “talk” to each other—on paper—about topics of
interest to both of them. Before beginning, either have a list of
topics or allow the class to generate a list from which to choose.

7. Have students research an individual in the content-related field
and write an article about him or her, or conduct a fictitious
interview.

8. Have students write a content-related list of all the things that
interest them and that they would like to know more about. Have
them choose one of these topics and write about what they already
know and how they feel about this topic. Have them write down
what they think they might discover about the topic. Then have
them do a mini-research paper, telling how they picked their topic
and how they found material about the topic.

9. Provide opportunities for the students to practice note-taking skills.
Give students an advance organizer explaining that you are
expecting them to take notes on the topics presented today.

10. Ask volunteers to give a short presentation and have the other
students take notes. Encourage students to use word abbreviations
and symbols.

11. Have students take notes on transparencies. Using an overhead
projector, review samples of the notes taken by volunteer students.
Look for word abbreviations and symbols. Have the class share
reasons why a particular example is good (e.g., neatness, lots of
white space, highlighting, underlining).

12. Show students a short instructional video and have them take notes.
Since there is no one best way to take notes, hold a brief conference
with each student to discuss strengths and weaknesses rather than
grading students objectively.

13. Have groups discuss a topic from the unit. Ask each group to
choose a recorder to write down ideas and a second person to
summarize the discussion to the class.
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14. Have students use the Take Notes/Make Notes strategy when
listening to a speaker, videotape, or audiotape presentation. Have
students divide a sheet of paper into two columns, labeling the left
column Take Notes and the right column Make Notes. See below.

Model this strategy using an overhead projector for the class as you
use the Take Notes column with an audiotape or videotape and
then the Make Notes column to explain and extend your notes.
Then allow students to use their Take Notes column as you read a
small selection aloud and then the Make Notes column to explain or
extend the meaning of their notes. In small groups, ask students to
compare their notes and add additional notes in the Make Notes
column as necessary. Next, allow students to use the strategy
independently.

15. Have students use the Record/Edit/Synthesize/Think (REST) note-
taking strategy. This strategy requires students to edit and
consolidate notes they have taken during reading, lectures, and
class discussions and then synthesize the notes in a spiral notebook
just for REST note taking. Have students share helpful note-taking
and editing strategies in small groups. Model the use of the REST
notebook as a test preparation tool.

16. Create a class newsletter for parents. Assign students specific tasks
and use the Newsletter Rubric on the following pages as a guide for
improvement.

Take Notes Make Notes

In this column, students take notes
as they listen and leave a large
space under each topic.

In this column, students make notes
that further explain, extend, or
question the original notes in the
left column.
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Newsletter Rubric

Category

Preparation

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Content
Knowledge

Organization

Audience
Awareness

showed total
knowledge of
content and is
prepared to
answer relevant
questions

showed
knowledge of
content but is
unable to
answer relevant
questions

showed
incomplete
knowledge of
content

showed no
knowledge of
content

content
presented in
orderly way,
including
introduction
and graphics

content
presented in
orderly way with
few exceptions

content
presented in
entirety but
some parts
presented out
of order

some content
omitted or most
content
presented out of
order

selected content
matches
particular
audience and
presented
in language
appropriate to
audience

selected content
matches
particular
audience but
language
occasionally
inappropriate
for audience

selected
content does
not match
particular
audience or
language
inappropriate
for audience

selected content
does not match
particular
audience and
language
inappropriate
for particular
audience

Total Points
for Preparation
Category:

Category

Graphics

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Enhanced
Content

Relative to
Content

Easy to
Understand

creative and
original

unoriginal but
vivid and well
designed

unoriginal and
poorly
designed

graphics were
not used

appropriate,
well-placed
graphics were
relevant to the
content and
helped audience
understand
essential points

appropriate
graphics were
relevant to
content

graphics were
not relevant
and distracted
from content

graphics were
not used

purpose clear,
size and shape
helped
audience
perceive
completely

purpose clear,
size and shape
slightly
obscured
audience
perception

purpose
unclear, or size
and shape
obscured
audience
perception

graphics were
not used

Total Points
for Graphics
Category:
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Category

Introduction
and Information

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Attention
Grabber

Background
and Purpose
Provided

introduction
hooked
audience’s
attention through
interesting and
informative
content

introduction
hooked
audience’s
attention but did
not include
relevant
information

introduction did
not hook
audience’s
attention and
did not include
relevant
information

introduction was
omitted

writer explained
background and
purpose
thoroughly

writer explained
background and
purpose briefly

writer
mentioned
background but
did not explain
purpose

writer omitted
any mention of
background or
purpose

Total Points for
Introduction
and
Information
Category:

Relates to
Audience

writer clearly
established
strong link
between topic
and audience in
a creative and
original way
(e.g., points out
similar needs,
shows how
topic could be
used, etc.)

writer clearly
established
strong link but in
typical or
unoriginal way

writer only
mentioned link
but did not
elaborate

writer omitted
mention of link

%%

Total Points for Newsletter out of a Possible 36 Points:

Percentage Earned (number of points earned ÷ 36):

© 2003 by permission of Sue Fresen
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Biography Activities

1. Have students create a tri-fold report on the life and works of a
famous individual connected to the content-area. See organizational
plan for students below.

Directions: Choose an individual whose life and work you would
like to research. Find at least five reference books or articles on the
artist. Some suggested references are books, encyclopedias,
newspaper and magazine articles, and Internet articles. See the
example below for correct placement of the eight components to
create a tri-fold report. Then read how to create each component
and fill in the accompanying graphic organizers to help plan your
report. Check off each requirement after you have completed it.

1. Tri-Fold Report Title—Write in the individual’s
name using eye-catching and colorful letters.
Write your name below the individual’s name.

2. Timeline of Individual’s Life—Design a timeline
of the individual’s life that includes at least 15
events. Use the graphic organizer on the
following page to organize information and place
each event in chronological order.

Individual’s Name
Your Name

1

Letter
to the

Individual

5

Interviewee’s
Responses to
Individual’s
Major Work

6

Bibliography
7

Timeline of

Individual’s Life

Biography

of

Individual

2

3

Description ofOne of theIndividual’sMajor Works orDiscoveries

Illustrationof Major Workor Discovery

4
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As you do your research, fill out the following Graphic Organizer
for Timeline and Biography of the Individual. Use the information
to help you create a timeline and biography. List events in
chronological order before starting your timeline.

Graphic Organizer for
Timeline and Biography of Individual

Timeline/
Biography

for

Major Discoveries

Date:

Date:

Date:

Date:

Date:

Education

Marriage(s)

Date(s):

Spouse(s):

Birth

Death

Early Life

Date:

Date:

Date:

Date:
Awards

Interesting Facts

Date:

Date:

Date:

Date:

Children/Family

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

When:

Where:

When:

Where:

How:

Personal Life Work Life
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3. Biography of the Individual—Use the graphic
organizer and timeline information to write a
biography of the individual. Write one paragraph
about his or her early life and one paragraph
about his or her personal life. Then write at least
two paragraphs about major events in the
individual’s life.

4. Description of One of the Individual’s Major
Works or Discoveries—Choose one of the
individual’s major works or discoveries and
describe and illustrate it. Write a paragraph
describing why this work was significant and
when it was completed.

5. Letter to the Individual—Use the graphic
organizer below to brainstorm things you like
and dislike about the individual’s work or
discovery. Then use these notes to help you write
a letter to the individual. Write one paragraph
about what you like and one paragraph about
what you do not like.

Graphic Organizer for Likes and Dislikes about the
Individual’s Work for a Letter to the Individual
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6. Interviewees’ Responses to the Individual’s Work
or Discoveries—Interview 10 people of different
ages. Show them a copy that you chose to
describe and illustrate the major work or
discovery of the individual. Ask each person to
describe the value they see in how the
individual’s work or discovery adds to the
world. Use the graphic organizer below to
summarize each person’s response in a complete
sentence.

Graphic Organizer for
Interviewees’ Responses to Work or Discovery

Interviewee’s
Name Age Response

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

7. Bibliography—List at least five references in
alphabetical order by the author’s last name.
Follow the format assigned by your teacher.
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Poetry Activities

1. Writing Cinquains—Consider writing one or two cinquains (a five-
line stanza) together as a group. See the formula below for writing a
cinquain.

Line 1: one noun for the subject of your poem

Line 2: two adjectives describing the noun

Line 3: three –ing words describing the nouns (these –ing words

are called gerunds)

Line 4: one simile describing the noun

Line 5: one synonym for the noun

The formula for a cinquain is easy; the content is harder. All of the
descriptions must be similar and must keep the same connotation.

Now have students write their own cinquain and illustrate them
with drawings, with illustrations cut from magazines, or with found
embellishments—shells, buttons, various fiber trims, and so forth.
The illustrated poems will make nice displays for your room.

Below is another example for students using two cinquains about
fire.

Fire
Warm Bright

Heating Lighting Cooking
As blazing as the sun

Fuel

Fire
Flaming Hot

Smouldering Burning Killing
As devastating as death

Destruction

© 2002 Jennifer Keele by permission of author

The two poems above are by the same author but have very
different views about fire. The first poem seems to reflect
appreciation of fire. Fire is seen as a necessity of life. How do we
know this? The poet’s choice of words. The images make us see the
uses of fire, portraying the ways it is needed: heat, light, and food.
What would be a good theme for this poem?
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The second poem shows a different opinion. Fire is seen as
destructive. This poem even compares fire to death. Look at both
poems together and compare the adjectives that are used. Instead of
heating, the fire is burning. This gives us a dangerous, more deadly
image. The poet’s words let us see a very different point of view of
the subject. What would be a good theme for this second poem?

The short, unrhymed cinquain may also consist of exactly 22
syllables distributed as 2, 4, 6, 8, and 2 in five lines. Have students
look at a picture of their subject and answer the following to create a
word bank.

• What colors do you see?

• What objects?

• What action words?

• What descriptive words?

If students get stuck for ideas or words, have them use their word
bank.

See the formula and cinquain below:

• line 1: one noun (subject of poem)—2 syllables

• line 2: two adjectives describing noun—4 syllables

• line 3: three -ing words describing nouns—6 syllables

• line 4: one simile describing noun—8 syllables

• line 5: one synonym for the noun—2 syllables.

Pilot
Fast Daredevil

Flying Diving Soaring
Like an eagle on the current

Birdman

                                     © 2003 Jennifer Keele by permission of author
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2. Study the artwork of artists who portray examples of the content-
related area. Ask students to use the following formula to create a
poem comparing two selected pieces of artwork.

Comparison/Contrast Poem

title of work

description (word or phrase)

two colors

two colors

description (word or phrase)

title of work

type of work

description (word or phrase)

two shapes

two shapes

description (word or phrase)

type of work

Example of a comparison/contrast poem based on Snake Goddess, a
mixed media sculpture by Mariann Bernice Kearsley and Figure 60,
lithographs by J. B. Korbalski.

Snake Goddess sculpture
rising from three spirals, three fingered arms reaching

black and red, circle and circle

orange and pale yellow, squiggly forms and a crooked rectangle
lines dancing on a flat brown board, figures hidden in the tangle

Figure 60 print

                                                                © 2002 by permission of Viki D. Thompson Wylder
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3. Ask students to illustrate a Florida ecosystem. Then have them use
the following formula to create a poem about their chosen
ecosystem.

• line 1: What is the name of your Florida ecosystem?

• line 2: Describe your ecosystem using your five senses:
What would you see, hear, smell, taste, feel
(touch) if you were there?

• line 3: How would being there make you feel (mood)?

• line 4: What plants and animals live there?

• line 5: Why is the ecosystem important?

                                                                                                       © 2002 by permission of Fran Krautz

The Florida Wetlands: Grasping the Swamps
with a Painter’s Hands

Stagnant waters, tall, stiff grasses; caws, buzzing,
chirps and splashes.

Alive with the struggles of survival, I am the predator;
the hunted, I am wary as a young alligator.

I fly with ospreys, feed with a crane; bask like a turtle,
or slither through cooling rains.

Breathe freshly reborn oxygen, as I become a
part of the circle of life again.

                                                             © 2002 by permission of Jennifer Keele

4. Have students create a diamente poem and a dichotomy diamente
poem. Diamente is the Italian word for diamond. Both finished
poems will consist of seven lines and be shaped like a diamond. The
diamente poem presents an image of an object, person, or idea. The
dichotomy diamente poem starts out with one theme and then
begins to move toward an opposite theme.
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Formula for a diamente poem:

• line 1: one noun to name the subject;

• line 2: two adjectives (describing words) to describe the subject;

• line 3: three -ing words about the subject;

• line 4: four nouns about the subject;

• line 5: three -ing words about the subject;

• line 6: two adjectives to describe the subject; and

• line 7: one noun—a synonym of the subject.

Formula for a dichotomy diamente poem:

• line 1: one noun to name the first subject;

• line 2: two adjectives to describe the first subject;

• line 3: three -ing words about the first subject;

• line 4: two nouns to describe the subject, then two nouns to
describe the second subject;

• line 5: three -ing words to describe the second subject;

• line 6: two adjectives to describe the second subject;

• line 7: one noun—an antonym of the first subject.
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Dichotomy Diamente Poem

Atom
Small, energetic

Dividing, splitting, crashing
Fragment, electron, orbit, nucleus

Exploding, multiplying, sharing
Minuscule, powerful

Particle

one noun

two adjectives

three -ing words

two nouns two nouns

three -ing words

two adjectives

one noun

Sun
Bright, warm

Shining, glowing, glittering
Sunshine,    radiation,    energy,    light

Beaming, shimmering, blinking
Brilliant, luminous

Star

          © 2005 by permission of Rachel McAllister

one noun or subject
two adjectives
three -ing words
four nouns about subject
three -ing words
two adjectives
one noun—synonym for subject

1 
  s

u
b

je
ct

st 2     su
b

ject
n

d

Diamente Poem

© 2005 by permission of Rachel McAllister

5. Break students into groups and have students create a tune or a beat
to sing to one of their poems and then present their “song” or “rap”
to the rest of the class.

6. Have students write an “experimental” modernist poem, in free
verse, about something important to them.

7. Sponsor a poetry slam. Have students find a poem and present it
orally to the rest of the class. Tell them to look for a poem that
means something to them and see if they can translate that meaning
orally. Have the students vote which poem is the most powerful and
ask them to explain why it affects them.
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Proofreading Activities

1. Create writing partnerships in your classroom. Teach specific
editing and proofing skills and let partners have time to read and
discuss all written work before it is handed in. Teach positive
feedback and give lots of support.

2. Teach students to place the acronym CUPS at the bottom (or on a
sticky note) of papers they are going to hand in for a grade or for
publication. The acronym stands for capitalization, understanding,
punctuation, and spelling to help remind them to systematically
check back over their work.

• capitalization (C)

• understanding (U)

• punctuation (P)

• spelling (S)

Ask them to cross out or star each letter in CUPS as they complete
the check. Preteach this skill and require it on final papers. Also,
keep it posted in the room.

Variations: Mnemonics, devices used to aid memory, can help
students remember steps to focus on while proofreading. Acronyms
use a sequence of letters that may or may not form a word. Each
letter represents one of the steps to be remembered. Other examples
of acronyms to help students focus on the process of editing and
proofreading are as follows:

SPOTS

Sentence Structure
Punctuation
Organization
Tenses
Spelling

COPS

Capitalization
Organization
Punctuation
Spelling

OOPS - C

Organization
Overall Format
Punctuation
Sentence Structure
Capitalization

C U P S
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3. Form three groups of students in your room.

• proofreaders

• editors

• language experts

After each writing assignment, rotate class papers and let each group
do its job. Take a final look over the papers before assigning grades.

4. Create a proofreading assembly line. Ask each student, or pair of
students, to proofread for a specific error.

5. Keep a file for students on peer experts, tutors, and sources to help
them proofread their work.

6. Have students use the checklist below to monitor their writing.

Organization Yes No Comment

Title

related to the topic

Introduction (Beginning)

topic sentence is given

Body (Middle)

supporting details

sticks to the topic

Conclusion (End)

summarizes topic

Sequence

correct order—transitions

Score

Paragraph Writing Checklist
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7. Have students use the Holistic Scoring Rubric below to monitor
their writing. The rubric was adapted from the Florida Writing
Assessment—Holistic Scoring Rubric.
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Speaking Activities

1. Have students research the background of a famous content-related
individual and prepare an introduction for him or her.

2. Students can work in groups to discuss any material you want to
introduce or review. Each group chooses a recorder to write down
ideas and a second person to report a summary to the full class.

Variation: Have five or six volunteers bring their chairs to the
middle of the room for a discussion of a controversial topic. After
about 10 minutes, allow students outside the circle a chance to
respond to what they have heard.

3. Have a student write an opinion of a content-related topic on the
board and then select the next person to write an opinion. Continue
until everyone has had a chance.

4. After viewing and discussing content-related news clips, have
students deliver a one-minute presentation based on a current news
story.

5. Have students roleplay mock job interviews for jobs in the content-
related field. These may be videotaped for self-evaluation.

6. After teaching the elements of simple debate, do the following:

• pass out “argument cards” you develop and ask
students to prepare an argument for the other side

• write a controversial statement on the board and ask
a student to write an opposing statement, then
alternate students writing pro and then con
statements until everyone has had a chance to write a
statement

• make a class survey before and after a “debate-like”
activity to see if any students have changed their
position on the topic.

7. Have students speak for short periods of time on content-related
topics with which they are knowledgeable and feel comfortable.
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8. Have each student write a speech about something content-related
which he or she has strong feelings. Remind them to use vivid
imagery, rhythm, repetition, and other literary devices to make the
speech powerful.

9. Create an environment conducive to sharing. Permit students to
discuss their feelings about a recent content-related news story.

10. Use the following rubrics for presentations to help students
understand key elements of presentations and multimedia
presentations. For scoring each student’s presentation, assign an
odd number of students (e.g., three or five) to fill in rubrics and then
explain their scoring. (For objective balance, you may want to
include yourself in each group.) Students may also use the rubrics as
a guide for self-scoring their presentations.
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Presentation Rubric

SPEAKING: Total Points for Speaking: ________

are language
appropriate to
audience

pace helped audience
hear words clearly and
maintain interest

speaker has
rehearsed often and
incorporated
suggestions from
peer and teacher
critiques

tone matched action
of story throughout

all words spoken
clearly and distinctly

declamation
presented in orderly
way, including
introduction and
visual aids

Use of Rehearsal

Pronunciation

Volume

Tempo

audience found
volume varied to
match changing
contents of story

pace helped
audience hear
words clearly but
occasionally sped
up or slowed down
without purpose

tone matched action
of story with few
exceptions

subject showed
knowledge of story
but unable to answer
relevant questions
satisfactorily

declamation
presented in orderly
way with few
exceptions

speaker has
rehearsed often but
has incorporated only
a few suggestions
from peer and
teacher critiques

are language
occasionally
inappropriate for
particular
audience

declamation
presented in entirety
but some parts
presented out of
order

showed incomplete
knowledge of subject

audience found
volume varied to
match most of the
contents of story

most words spoken
clearly and distinctly

audience found
volume was either
too loud or too soft

inappropriate for
particular audience

showed no
knowledge of subject
beyond text of
declamation

parts of declamation
omitted or most parts
presented out of
order

particular
audience

speaker has not
rehearsed often and
has not incorporated
suggestions from peer
and teacher
critiques

many words were
mumbled or run
together

audience found
volume was neither
too loud nor too soft
but did not vary to
match contents of
story

pace was either too
fast or too slow
throughout for
comfort of
audience

speaker has not
rehearsed

most words were
not spoken clearly

pace varied
without reason
and disoriented
audience

tone was not used
to move audience

tone moved
audience to
emotions not
intended by
story

Pitch

Topic of Speech and
Language Audience
Awareness

Organization

Knowledge of
Subject

4 3 2
showed total
knowledge of subject
and is prepared to
answer relevant
questions

Total Points for Preparation: ________PREPARATION:

1
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Presentation Rubric

Total Points for Visual Aids: ________VISUAL AIDS:

speaker carried and
held body straight while
standing, sitting, or
walking, except to
emphasize a part
of story

speaker made
appropriate eye
contact  with
listeners

purpose clear, size
and shape helped
audience perceive
completely

creative and original

were relevant to the
speech and helped
audience understand
all parts and characters
in the speech

speaker used hands,
head, and other body
parts to express parts
of story appropriately

Enhanced
Declamation

Relative to Declamation

Held Audience's
Attention

Total Points for Body Language: ________BODY LANGUAGE:

Easy to Understand

speaker
manipulated aids
flawlessly

purpose clear, size
and shape slightly
obscured audience's
perception

speaker made eye
contact with each
listener but did not
hold contact long
enough

speaker often used
gestures
appropriately but
occasionally lapsed
into inactivity

unoriginal but vivid
and well made

speaker held body
straight but lapsed
occasionally into
a slouch, then
regained erect
posture

speaker used
gestures only for the
most intense part(s)
of story

speaker looked in
direction of
audience but did not
make eye contact
with individual
members

speaker
manipulated aids
with few
mistakes

were relevant to the
declamation

were not used

speaker lapsed into
a slouch and did
not regain erect
posture

speaker did not look
at audience (gazed at
floor, ceiling, etc.)

speaker did not
gesture or used
gestures
inappropriately

speaker slouched
throughout

unoriginal and
poorly made

were not relevant
and distracted from
declamation

speaker miscued
often in handling
aids

purpose unclear, or
size and shape
obscured
audience's
perception

were not used

were not used

were not used

Posture

Gestures

Eye Contact

4 3 2 1
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CULTURAL INFORMATION AND INTRODUCTION:
Total Points for Cultural
Information and Introduction:________

speaker clearly
established strong link
between original
culture of this story
and the audience in a
creative and original
way (e.g., points out
similar values, shows
how story could be
updated, etc.)

speaker thoroughly
explained the function
of this story in its
original culture

introduction hooked
audience's attention
but did not include
relevant information

speaker briefly
explained either the
function or the
original culture of
this story

speaker established
strong link but in
typical or unoriginal
way

speaker mentioned
but did not explain the
function or the original
culture of this story

introduction did not
hook audience's
attention and did not
include relevant
information

speaker only
mentioned link and
did not elaborate

introduction was
omitted

speaker omitted any
mention of the
function or the original
culture of this story

speaker omitted
any mention of link

Relates to Audience

Background Provided

Attention Grabber

introduction hooked
audience's attention
through interesting
and informative
content

Presentation Total Points: __________

Presentation Rubric

4 3 2 1
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Mult imedia Presentat ion Rubric
Category

PREPARATION

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Content
Knowledge

Organization

Audience
Awareness

showed total
knowledge of
content and is
prepared to
answer relevant
questions

showed
knowledge of
content but is
unable to
answer relevant
questions

showed
incomplete
knowledge of
content

showed no
knowledge of
content

content
presented in
orderly way,
including
introduction
and visual aids

content
presented in
orderly way with
few exceptions

content
presented in
entirety but
some parts
presented out
of order

some content
omitted or most
content
presented out of
order

selected
content
matches
particular
audience and
presented in
language
appropriate to
audience

selected
content
matches
particular
audience but
language
occasionally
inappropriate
for audience

selected
content does
not match
particular
audience or
language
inappropriate
for audience

selected
content does
not match
particular
audience and
language
inappropriate
for particular
audience

TOTAL POINTS
FOR
PREPARATION
CATEGORY:

Use of
Rehearsal

speaker has
rehearsed often
and
incorporated
suggestions
from peer and
teacher critiques

speaker has
rehearsed often
but has
incorporated
only a few
suggestions
from peer and
teacher
critiques

speaker has not
rehearsed often
and has not
incorporated
suggestions
from peer and
teacher
critiques

speaker has not
rehearsed

Category

SPEAKING

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Pronunciation

Volume

Tempo

all words
spoken clearly
and distinctly

many words
were mumbled
or run together

most words
were not
spoken clearly

audience found
volume varied
to match
changing
content

audience found
volume varied
to match most
of the content

audience found
volume was
neither too loud
nor too soft but
did not vary to
match content

audience
found volume
was either too
loud or too soft

pace helped
audience hear
words clearly
and maintain
interest

pace helped
audience hear
words clearly
but occasionally
sped up or
down without
purpose

pace was
either too fast
or too slow
throughout for
comfort of
audience

pace varied
without reason
and
disoriented
audience

TOTAL POINTS
FOR
SPEAKING
CATEGORY:

Pitch tone matched
content
throughout

tone matched
content with few
exceptions

tone did not
match content

tone did not
match and
distracted from
intent

most words
spoken clearly
and distinctly
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Category

VISUAL AIDS

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Enhanced
Content

Relative to
Content

Effects
Enhanced
by Slide
Show

creative and
original

unoriginal and
poorly
designed

visual aids were
not used

appropriate,
well-placed
graphics were
relevant to the
content and
helped audience
understand
essential points

appropriate
graphics were
relevant to
content

graphics were
not relevant
and distracted
from content

graphics were
not used

transitions,
sounds, and/or
animations were
used in a way
that the slide
show was
enhanced

transitions,
sounds, and/or
animations were
used in a way
that did not
interfere with
understanding
of the slide show

transitions
and/or sounds
were used

neither
transitions nor
sounds were
used

TOTAL POINTS
FOR VISUAL
AIDS
CATEGORY:

Held
Audience’s
Attention

speaker
manipulated
aids flawlessly

speaker
manipulated
aids with few
mistakes

speaker
miscued often
in handling aids

visual aids
were not used

unoriginal but
vivid and well
designed

Easy to
Understand

purpose clear,
size and shape
helped audience
perceive
completely

purpose clear,
size and shape
slightly
obscured
audience
perception

visual aids
were not used

purpose
unclear, or size
and shape
obscured
audience
perception

speaker made
appropriate eye
contact with
each listener
but did not hold
contact long
enough

Category

BODY
LANGUAGE

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Eye contact

Gestures

Posture

speaker made
appropriate eye
contact with
listeners

speaker looked
in direction of
audience but
did not make
eye contact
with individual
members

speaker did not
look at
audience
(gazed at floor,
ceiling, etc.)

speaker used
hands, head,
and other body
parts to express
content
appropriately

speaker often
used gestures
appropriately
but occasionally
lapsed into
inactivity

speaker used
gestures only
for part(s) of
the content

speaker did not
gesture or used
gestures
inappropriately

speaker carried
and held body
straight while
standing, sitting,
or walking,
except to
emphasize a
part of the
content

speaker carried
and held body
straight but
lapsed
occasionally into
a slouch, then
regained erect
posture

speaker
lapsed into a
slouch and
did not regain
erect posture

speaker
slouched
throughout

TOTAL
POINTS FOR
BODY
LANGUAGE
CATEGORY:
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Category
INTRODUCTION

AND
INFORMATION

Exemplary

4

Accomplished

3

Developing

2

Beginning

1

Self
Score

Teacher
Score

Attention
Grabber

Background
and Purpose
Provided

Summary
of Content
Provided

introduction
hooked
audience’s
attention
through
interesting and
informative
content

introduction did
not hook
audience’s
attention and
did not include
relevant
information

introduction
was omitted

speaker
explained
background
and purpose
thoroughly

speaker
explained
background
and purpose
briefly

speaker
mentioned
background but
did not explain
purpose

speaker
omitted any
mention of
background or
purpose

speaker
summarized
content with
relevant detail
and had
additional
information
which enriched
understanding

speaker
summarized
content with
relevant detail

speaker briefly
summarized
content

speaker
omitted
summary

TOTAL POINTS
FOR
INTRODUCTION
AND
INFORMATION
CATEGORY:

Relates to
Audience

speaker clearly
established
strong link
between topic
and the
audience in a
creative and
original way
(e.g., points out
similar needs,
shows how
topic could be
used, etc.)

speaker clearly
established
strong link but
in a typical or
unoriginal way

speaker only
mentioned link
and did not
elaborate

speaker
omitted
mention of link

introduction
hooked
audience’s
attention but
did not include
relevant
information

%%

Total Points for Multimedia Presentation out of a Possible 80 Points:

Percentage Earned (number of points earned ÷ 80):

© 2003 by permission of Sue Fresen
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11. Have students create a video, audio, or a computer presentation on a
topic that interests them.

12. Review the following rules of active listening:

• Maintain direct eye contact.
• Stop other things you are doing.
• Listen not merely to the words but the

feeling content.
• Be sincerely interested in what the

other person is talking about.
• Provide no interruptions.
• Keep an encouraging facial expression.
• Use positive body language.
• Be aware of your own feelings and

strong opinions.

• If the person who is speaking gets stuck,
ask, “Is there more you would like me
to know?” and then resume listening.

• Restate what the person said.
• Ask clarification questions once in a

while.
• If you have to state your views, say them

only after you have listened.
• Give appropriate feedback and send

appropriate verbal and nonverbal signals.

Nonverbal Signals Verbal Signals

good eye contact
facial expressions
body languages
silence
touching

“I’m listening” cues
disclosures
validating statements
statements of support
reflection or mirroring statements

Now ask for two student volunteers to model the skill of active
listening in a brief conversation about a current content-related
topic. One student will be the speaker, and one student will be the
active listener.

Give students the opportunity to practice seeing an issue from
different points of view and practice active listening. On four pieces
of chart paper write one of the following: Strongly Agree, Agree,
Disagree, or Strongly Disagree. Tape each piece of chart paper on
the wall in a different corner of the room. Explain to students that
you will make a controversial statement, and they will have the
opportunity to express their opinion on it by moving to one of the
four corners of the room. When they have moved to their desired
corner, ask students to discuss the reasons why they have taken this
position on the issue.

Make the following statement: “My way of doing things is the best
way of doing things.” Have students move to their desired corner—
the one that expresses his or her opinion on this issue. Ask students
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to form pairs and explain the reasons behind their opinions to each
other (using active listening). After students have had a chance to
discuss the reasons for their position, ask a spokesperson from each
corner to state the reasons behind their group’s position.

Next, tell students they will now have an
opportunity to see the issue from another
point of view. Ask the “Strongly Agree”

group to move to the “Disagree” group’s
corner and the “Disagree” group to move
to the “Strongly Agree” corner. Then ask

the “Strongly Disagree” group to move to the “Agree” group’s
corner, as the “Agree” group moves to the “Strongly Disagree”
group’s corner. When students have moved to their designated
corners, ask them to put their first opinion aside for a moment, to
keep an open mind, and to try to think of all the reasons why they
might take the opposite position on the same statement: My way of
doing things is the best way of doing things.

After students have had a chance to discuss the reasons for their
“new” position with a partner (again, using active listening), ask a
spokesperson from each corner to state the reasons behind their
group’s “new” position. Ask students how it felt to let go of their
original positions and see the issue from another viewpoint.

When the discussion has ended, explain to students that the
discomfort they might have felt having to take a position opposite
to their true feelings is somewhat like the discomfort they might feel
when they are in another culture that sees some things differently
than they do. Remind students how easy it can be to misunderstand
things people do in a cross-cultural setting. To keep from
misunderstanding the behavior of others from another culture, you
have to try to see the world from their point of view, not yours. Ask
students: How would putting this idea into practice make our
world a better place? Make our school a better place? Ask them to
respond to this question first in a class discussion and then in
writing.

Strongly
Agree Disagree

Strongly
Disagree Agree
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Variation: Ask students to select one of the following writing
activities:

• Imagine you are a Dominican from the Dominican
Republic (or other teacher-chosen nationality) in a
community where a Peace Corps Volunteer serves.
Write a letter to a fellow Dominican (or other teacher-
chosen nationality) describing two or three things
Americans do that seem puzzling, odd, or humorous.

• Describe a situation in which others misunderstood
you. Write about it from two points of view—your
own point of view and the other person’s point of
view. Explain how your position could be justified
and how the other person’s position could be
justified. Provide concrete examples.

13. Videotape class discussions. Initially, the teacher may want to act as
moderator, calling on speakers in order to get all students involved.
Allow students to watch and comment on their own effectiveness as
a speaker.

14. Discuss the Techniques for Good Class Discussion Skills chart on the
following page. Hold a discussion about a topic of interest to most of
the students. Give each student three minutes to say his or her
views. Set guidelines—no interrupting, no talking outside of the
discussion. Afterwards, evaluate the class discussion, first pointing
out any positive aspects of the discussion.
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Techniques for Good Class Discussion Skills

Technique When Used When Ignored

Body
Language

1.  Look at the 
     person speaking

•  Lets person speaking know 
   how you feel and what you do
   or do not understand

2.  Nod your head
     when you agree or
     understand

3.  Sit up and don't
     fidget

Active
Listening

4.  Take notes on
     main points

5.  Allow the speaker
     to pause

6.  Ask follow-up
     questions for
     further information

7.  Ask open-ended
     questions
      (questions that can't be
      answered yes or no)

•  Helps you to review what has
   been said

Speaking

8.  Stay on the subject

9.  Summarize/restate 
the point you are 
responding to

10.  Make connections

11.  Respond to
       others' points

12.  Calmly respond
       to the feelings
       behind the words

•  Helps person speaking and
listeners to examine all aspects
of the discussion

13.  Think about where
       the subject is going

14.  Do not interrupt

•  Person speaking will be unsure
   if you are following points

•  You may distract the person     
speaking and other listeners

•  You may lose track of the         
    main topic of the conversation
    and have trouble participating

•  Person speaking will not receive
any challenge or support to
move beyond the original ideas
of the presentation

•  Discussion may become
   disconnected and difficult for 
   participants to follow

•  Helps you grasp the
   whole point of what is being
   said

•  Helps everyone to stay aware
   of the time and allow for
   conclusions and follow-up

•  Helps to avoid tension and
   encourages people to be
   honest and clear

Type

•  Person speaking assumes you are 
not listening—loses confidence

•  You may become tired•  Helps you to concentrate on
   what the person speaking is
   saying

•  Helps you to follow the
   discussion and remember
   it later

•  Person speaking will feel rushed
   and uncomfortable

•  Helps the speaker to feel
   relaxed

•  Makes the subject clearer
•  Allows the person speaking to

go over difficult issues again;
reassures the person speaking
of your comprehension

•  Encourages other people who
   are confused to ask questions

•  Person speaking may mistakenly
   assume that you understand
    what's being said

•  Other listeners may feel
   alone in their confusion

•  Reveals and encourages         
the speaker to share his 
thoughts

•  Helps everyone to see both
   sides of the subject and
   encourages a smooth
   discussion

•  Others may feel their ideas
are not being heard

•  Discussion may become
   sidetracked or bogged down
   with issues unhelpful to

participants

•  Encourages the person
speaking to finish his or her
points

•  You may anticipate and           
react to something not yet said

•  Person speaking may become
afraid to voice opinions

•  Helps you to listen and
   concentrate

•  Lets the person speaking
   know that you are listening

•  You may become distracted
    and lose concentration on
    the person speaking

•  You may be tempted to blurt     
out something irrelevant

•  Allows you to discuss the
    subject in depth

•  You may turn the
   spotlight on yourself

•  Helps everyone to follow
   the discussion

•  You may not be aware that your 
 point has already been made

•  You may unintentionally hurt 
someone's feelings—tension

   may build
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15. Ask students to observe a discussion. It could be in a class, at home,
on television, or at a public forum (a county meeting, a political
meeting, a government meeting, etc.). As students observe and
listen to the discussion, ask them to take notes on the form on the
following page, listing ways to have a more effective discussion.
Then ask students to list suggestions of ways to improve the
discussion.
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Body
Language

Listening

Speaking

Techniques
Observed

Problems
Observed

Techniques
Observed

Problems
Observed

Techniques
Observed

Problems
Observed

Notes on Observed Discussion

Type of discussion:

Date observed:
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16. Vary the format for discussions as follows:

• Use small groups that can then make presentations to
the class.

• Ask each small group to discuss a unique aspect of
the topic. Rotate the small groups so that each new
group has one member from each original group.
Each group member will then represent a specific
aspect of the general topic.

• Form an inner and outer circle. Ask the outer circle to
listen to the inner circle, then switch places.

• Form an inner and outer circle. Ask the two circles to
face each other. Hold one-on-one discussions,
rotating one of the circles at the end of each
discussion.

• Conduct one-on-one interviews, followed by each
person summarizing a partner’s position to the class.

• After students feel comfortable with one another,
hold debates, forums, or mock talk shows.

17. Have students use the rubric on the following page to rate their
participation in class discussions. Then have them review each of
their scores to improve on any skills which they rated themselves a
2 or 1.
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Discussion Rubric

Active Listening during Discussion: Total Points for Active Listening: ________

always sat up and
didn't fidget

always asked
follow-up questions
when more
information was
needed

always stayed on
subject

always took notes
on main points
when necessary

always nodded
your head when
you agreed or
understood

Followed Discussion

Encouraged Speaker

Total Points for Body Language: ________Body Language during Discussion:

Clarified Points

always permitted
speaker to pause
without
interrupting

usually asked
follow-up
questions when
more information
was needed

usually stayed on
subject

usually looked at
each speaker

usually nodded
your head when
you agreed or
understood

usually sat up and
didn't fidget

sometimes nodded
your head when you
agreed or
understood

sometimes looked
at each speaker

usually permitted
speaker to
pause without
interrupting

usually took notes
on main points
when
necessary

never permitted
speaker to pause
without
interrupting

sometimes sat up
and didn't fidget

did not look at each
speaker

did not nod your
head when you
agreed or
understood

did not sit up and
did fidget

sometimes took
notes on main points
when necessary

sometimes
permitted speaker
to pause without
interrupting

sometimes
asked follow-up
questions when
more information
was needed

never took notes
on main points
when necessary

never asked
follow-up
questions when
more
information was
needed

sometimes
stayed on subject

never stayed on
subjectStayed Focused

Used Correct Posture

Stayed Involved

Showed Interest

4 3 2 1

always looked at
each speaker

Deepened Discussion

always made
connections and
built on others'
points

usually made
connections and
built on others'
points

sometimes made
connections and
built on others'
points

never made
connections and
did not build on
others' points

Encouraged Others always responded
calmly to others

usually responded
calmly to others

sometimes
responded calmly
to others

never responded
calmly to others

Speaking during Discussion: Total Points for Speaking: ________
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18. Use a ball of yarn as it is passed from speaker to speaker until a
visual speech web is formed which can then be analyzed.

19. Allow students to create their own content-related topics for debate.
Ask some students to serve as audience members and then to
evaluate the debaters in a constructive manner.

20. From your local newspaper, find two content-related articles with
two different viewpoints about a particular topic. Give half the class
one article and the other half of the class the other article. Then hold
a discussion about the topic.

21. Ask students to bring in content-related articles from their local
newspaper with opposing points of view on a topic and then debate
the articles.

22. Pick a content-related issue of interest and ask students to find
information supporting their view. List arguments on both sides of
the issue. Draw an imaginary line on the floor, with one end
representing “for” and the other “against.” Ask students literally to
“take a stand” on the line where they feel they belong, depending on
the strength of their belief. (If all students stand on one side, play
“devil’s advocate” and stand on the other side.) When everyone is
standing along the line, open a debate with spokespersons on each
side. The goal is to have students move closer to one point of view.
At the end, students may stand anywhere but in the “undecided”
middle position. After students are seated, have them write their
views on the above issue in an editorial.
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23. Ask students to use an advertisement related to a teacher-generated
topic and list 10 sentences from the advertisement. Have students
exchange lists and write next to each statement whether they think it
is a fact or an opinion. Then have students choose any three of the
statements and explain their reasoning.

24. Present students with the following value examination matrix for
analyzing perspectives on a teacher-generated topic. Have students
record statements or concepts they strongly support (or oppose) and
assign a value, plus or minus, reflecting their opinion. Next have
students record the logic behind their assigned value to point out
that there is usually a system of logic or reasoning underlying their
values.

25. Present students with the following conflict clarification matrix for
analyzing values and perspectives relative to particular topics. Have
students record a statement they support (or oppose) in the first row
of the matrix and assign a value, plus or minus, reflecting their
opinion of it beside the “Assigned Value” in the second row. In the
third row, have students identify the logic behind their assigned
value. In the fourth row, have students identify an opposing value

Value Examination Matrix for
Analyzing Perspectives

Statement or
Concept

Assigned
Value

Reasoning or
Logic behind My

Value
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for the concept or statement. In the fifth row, ask students to
describe the logic behind the opposing value. In the last row, have
students describe a conclusion or awareness they have come to and
identify some current events for which this process might be useful.

Conflict Clarification Matrix
for Analyzing a Current Issue

Statement of
Concept

Assigned Value

Reasoning/Logic
behind My Value

Opposing Value

Reasoning/Logic
behind My
Opposing Value

Conclusion/
Awareness
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26. Present students with the following decision-making matrix to
analyze a teacher-generated “decision question” with choices or
alternatives to be considered. Have students rank or weight the
criteria in the first column using a three-point numeric ranking or
weighting system as follows:

3 = very important
2 = somewhat important
1 = not very important

Next, ask students to determine the degree to which each alternative
possesses each of the criteria as follows:

3 = totally
2 = somewhat
1 = a little
0 = not at all

Finally, have students calculate the quality points each alternative
has by multiplying the criterion weights by the alternative weights.
(In other words multiply the number in each cell by the number at
the beginning of each row and then enter that product in each cell.)
Tally the quality points for each alternative and determine which
alternative has the most points. (Explain to students that after
seeing the results of the matrix process, they may legitimately
change the weights they are assigned.) Have students make a
decision based on their quantification and explain the reasoning
behind their decision.
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Decision-Making Matrix

Decision Question:

(rank or weight from 1-3)

Criteria Weight =

Criteria

Alternatives

(rank or weight from 1-3)

Criteria Weight =

(rank or weight from 1-3)

Criteria Weight =

(rank or weight from 1-3)

Criteria Weight =

Total of Quality Points

alternative
weight x

criteria weight
= quality points

x = x = x =

x = x = x =

x = x = x =

x = x = x =

Criteria Weight
Ranking system:

Alternative Weight
The degree to which each alternative 
possesses each criteria:

3 = very important
2 = somewhat important
1 = not very important

3 = totally
2 = somewhat
1 = a little
0 = not at all
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27. Have groups select a statement about a teacher-generated topic. Ask
the groups to prepare a list of pros and cons pertaining to a specific
teacher-generated issue. Then ask students to devise and conduct a
concept inventory poll to assess the extent of agreement or
disagreement with each statement using the rating scale below.

+3 = strongly agree (SA)
+2 = tend to agree (A)

0 = undecided (U)
-2 = disagree (D)
-3 = strongly disagree (SD)

Have students sit in a circle with two chairs in the center for a pro
and a con representative to sit in. Only the students in these chairs
may contribute to the discussion. A student wishing to sit in one of
the debate chairs may tap a debater; if the debater wishes to
relinquish the seat, he or she may return to the circle. After the
argument has continued for a set time, have students exchange
chairs and debate the other side of the issue. Allow the discussion to
continue until no additional benefit appears to be derived.

After the issue has been thoroughly discussed, give the concept
inventory poll again and tally the scores to see if a significant change
in opinions occurred after the discussion. Then have students
critique the issue their group discussed, expressing how their group
handled the topic, listing pros and cons, stating their own opinions
and how they reached their conclusions, and giving ideas about the
benefits of using this type of analysis.

28. Have students use the Internet to research and build a case for or
against a controversial issue.

29. Ask students to identify their position on a controversial issue. In
groups have students develop an argument to support an opinion
contrary to their own and present the argument to the class.
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Critical Viewing Activities

1. Teach the use of T-Notes for note-taking
on lectures. Draw a line dividing a piece
of paper in half vertically. On the left-
hand side, put the main ideas of your
lecture in order; on the right-hand side,
students will put in supporting details as
you lecture. There are many variations on
this. You can complete the right-hand side
with the details and let students fill in the
main ideas, or you can eventually have
them complete the T-Notes by themselves.
Students can fold the papers in half for
review.

2. To bring order to a heated discussion, you might want to bring in a
small stuffed toy. Only the student holding the toy is allowed to
speak. The toy can be tossed or passed to the next speaker.

3. Put the students in pairs. Give one student in each pair five minutes
to discuss a particular topic either of your choosing or their
choosing. Then the other must paraphrase what he or she heard
beginning with the words “What I heard you say is … .” Then
reverse the process.

4. Have one of the students give an oral presentation. Then ask the rest
of the class to summarize that student’s presentation in writing.

5. Have students listen to a newspaper article, magazine article, or
section of a unit read aloud and write down information they
remember after the reader has finished.

6. Have students listen to an editorial and comment on what was said
or how they feel about what was said.

Main Ideas
Supporting

Details
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7. As students present their oral presentations, stress that listeners also
have responsibilities. Display the following rules for effective
listening throughout the time presentations are being given:

• Look at the speaker.

• Concentrate on what is being said.

• Help the speaker by giving encouraging looks and
nods.

• Ask questions at the end of the presentation.

8. Try to give listeners further responsibility. Have listeners evaluate
different aspects of oral presentations using all or parts of the Oral
Presentation Analysis chart on the following page. (You may wish to
post an enlargement of the chart in class.) Before each presentation,
tell listeners what elements you would like for them to evaluate.
Discuss evaluations following each presentation.
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VOLUME

TEMPO

PITCH

Too Loud Loud & Clear Too Quiet Comments

Too Fast Even Pace Too Slow Comments

Too Low Moderate Pitch Too High Comments

VISUAL
AID(S)

CONTENT

Comments

Comments

Too Few Moderate
Amount

Too Many

Unorganized Organized & on
Subject Off Subject

Oral Presentation Analysis
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Production Activities

1. Have students create a collage about the work that was studied.

2. Have students develop a board game or quiz show about the unit.

3. Have students write, create, and perform a puppet show about the
unit.

4. Have students make a display of important items in the unit.

5. Have students draw a picture timeline giving the most important
discoveries in the unit.

6. Have students make a diorama based on a content-related area of
study.

7. Have students make a model of some important item in the unit.

Vocabulary and Content

1. Play Bingo for a final review of the unit. Develop a list of 25 key
facts and vocabulary words. Design a Bingo grid with five columns
and five rows. Have students write clues in the form of a question
or complete a statement using one- or two-word answers. Have
them place the clues on one side of a 3” x 5” card and the correct
response on the other side. Have students print the word or words
on the Bingo-card grid. Allow students to practice with a partner
and the clue cards. Collect the clue cards and have students
exchange Bingo cards and play the Bingo review game.

2. Play Hollywood Squares. A student is given a topic. If the student
knows about it, he or she will state facts; if not, he or she will bluff.
The other students will decide whether statements made are factual
or not.

3. Review concepts of the unit through a silent Jeopardy activity. Select
10 categories of topics (five for the first round and five for the
second round). Have each student divide a piece of paper into two
columns for the first and second rounds of Jeopardy. Assign point
values of 1, 2, 3, 4, 5 for the first round and 2, 4, 6, 8, 10 for the
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second round. Randomly read questions from any topic and ask
students to silently write the answers on the divided paper. After a
set time, ask a final Jeopardy question and allow students to wager
from 0-10 points. Check papers and tally the scores.

4. Play Football—a touchdown review game. Divide the class into two
teams and choose captains for each. Follow and post these rules for
questions and answering:

1. Only the student who is asked the question may answer.

2. The entire group can discuss and then answer the question.

3. If a question is missed, it is a fumble and control goes to the
other team. (Optional: You can give the team a new question
or repeat the missed one.)

Rules for Football:

1. A correct answer is worth 10 points and a first down.

2. A fumble results when a question is missed and control
goes to the other team. (See optional note above.)

3. Three correct answers in a row are worth a field goal,
which is worth three points. The team may choose to
take the field goal, or go for a fourth question, which is
worth a touchdown. A touchdown is worth seven
points.

4. Unsportsmanlike conduct is a 15 yard penalty and loss
of the ball.

Flip a coin to give students the choice of
taking control of the ball or letting the
other team have control. After drawing a
football field on the board, draw a football
above the 20 yard line and start the
questions.

5. Play To Tell the Truth. After studying a topic, select three students to
convince the class they are the real expert on the topic. These three
must know the topic well, or bluff their way through extensive
questioning of the classmates.

0 10 20 30 40 50 40 30 20 10 0
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6. Play The Groucho Marx Show. Tell students that you have a secret
word, then give them a topic from yesterday’s lesson. Ask them to
write about the topic. Tell them the more details and descriptions
they write, the better chance of writing the secret word. The one
who writes the secret word wins.

7. To review the unit using a Jeopardy format, divide topics into five
subtopics and students into five groups. Have each group write five
questions and the answers with a specific colored marker on index
cards and assign point values from easiest (100) to hardest (500).
Ask students to tape cards on the board under their subtopic. The
first group to finish taping cards goes first. Then go clockwise from
group to group. When a subtopic and point value is chosen by the
group, read the question. If correct, assign points; if incorrect,
subtract points and put card back on the board. (Students may not
pick any questions submitted by their group.)

8. Play Tic Tac Toe. Have students work in teams to
answer teacher-generated questions. To begin, teams
decide to use either Xs or Os for the game. If
the team answers the question correctly, they
are allowed to place their chosen marking on
the grid. The first team to get three of their
marks on a row wins.

Variation: Instead of a drawn Tic Tac Toe grid
on the board, make a large Tic Tac Toe board
with masking tape on the floor. Have team
members stand or sit in the square of his or her choice.

9. Have students use vocabulary and definitions to create crossword
puzzles. Have them trade with other students and solve each other’s
puzzles.

10. Have students play Bingo with vocabulary words. Make a
transparency master of a large square divided into 25 equal squares.
Give each student a copy for a blank game board. Put the
vocabulary terms on the chalkboard or transparency. Ask students
to fill in the game board writing one term per square in any order.
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Play a Bingo game by calling out the definitions or asking questions
for which the terms are answers. Ask students to put markers on the
terms that are the correct answers. Answers can be verified and
discussed after each definition or question. When a student gets five
markers in a row, have the student shout out an agreed-upon word.
Keep a record of the terms used and continue to play another
round.

11. Play the $100,000 Pyramid. Have students work in pairs. Students
give descriptive sentences to help their partners guess the correct
vocabulary word.

12. Review the unit using a cooperative group Jeopardy activity. Divide
students into groups of two to five. Give each student a colored
marker and a piece of paper divided into a grid that matches the
number of topics and questions. Ask students to write answers to all
questions as they are asked, then circulate around the room to check
and award points. Ask students to keep their own scores.

13. Play Baseball—a Home Run Review game.
Draw a baseball diamond with bases for 1st,
2nd, 3rd, and home on the board. (Optional:
Make a large baseball diamond with
masking tape on the floor. Have
students move around on the bases.)
Divide the class into two teams and
choose captains for each. Decide if
players are to come to bat in random
or sequential order. The pitcher asks a
question of the batter at home plate. A
correct answer results in a hit and moves the
student to 1st base. An incorrect answer is an
out. Subsequent answers allow the students to move around the
four bases until a run is scored. The “10 run rule” applies if one
team is dominant over the other, and the other team then gets a
chance at bat. If a question is missed, the opposing team has a
chance to make a double out if one of their team members can
answer it correctly.

1

2

3

4
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14. Play Password. Prepare a set of duplicate index cards with vocabulary
words from the unit. Divide the class into teams and have the
students work in pairs. Give one player from each team the same
word. The player must give their partner a one-word description or
synonym for the word on the card. The first player on a team to get
the correct word from the clues wins the points. The points are as
follows:

A correct guess on the

• 1st clue = 150 points

• 2nd clue = 100 points

• 3rd clue = 75 points

• 4th clue = 50 points.

The first team to reach 500 points wins.
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2 points

A score of two indicates that the student has demonstrated a thorough understanding
of the scientific concept and/or procedure embodied in the task. The student has
completed the task correctly, in a scientifically sound manner. When required, student
explanations and/or interpretations are clear and complete. The response may contain
minor flaws that do not detract from the demonstration of a thorough understanding.

1 point

A score of one indicates that the student has provided a response that is only partially
correct. For example, the student may arrive at an acceptable conclusion or provide
and adequate interpretation, but may demonstrate some misunderstanding of the
underlying scientific concepts and/or procedures. Conversely, a student may arrive
at an unacceptable conclusion or provide a faulty interpretation, but could have applied
appropriate and scientifically sound concepts and/or procedures.

0 points

A score of zero indicates that the student has not provided a response or has provided
a response that does not demonstrate an understanding of the scientific concepts
and/or procedures embodied in the task. The student’s explanation may be
uninterpretable, lack sufficient information to determine the student’s understanding,
contain clear misunderstandings of the underlying scientific concepts and/or procedures,
or may be incorrect.

Florida Comprehensive Assessment Test (FCAT) Science
General Scoring Rubric for Short-Response Questions

Grades 5, 8, and 10

General Scoring Rubric for Extended-Response Questions
Grades 5, 8, and 10

Florida Comprehensive Assessment Test (FCAT) Science

4 points

3 points

2 points

1 point

0 points

A score of one indicates that the student has demonstrated a very limited
understanding of the scientific concepts and/or procedures embodied in the task. The
student’s response is incomplete and exhibits many flaws. Although the student’s
response has addressed some of the conditions of the task, the student has reached
an inadequate conclusion and/or provided reasoning that is faulty or incomplete. The
response exhibits many flaws or may be incomplete.

A score of four indicates that the student has demonstrated a thorough
understanding of the scientific concepts and/or procedures embodied in the task. The
student has completed the task correctly, used scientifically sound procedures, and
provided clear and complete explanations and interpretations. The response may contain
minor flaws that do not detract from a demonstration of a thorough understanding.

A score of three indicates that the student has demonstrated an understanding of
the scientific concepts and/or procedures embodied in the task. The student’s response
to the task is essentially correct, but the scientific procedures, explanations, and/or
interpretations provided are not thorough. The response may contain minor flaws that
reflect inattentiveness or indicate some misunderstanding of the underlying scientific
concepts and/or procedures.

A score of two indicates that the student has demonstrated only a partial
understanding of the scientific concepts and/or procedures embodied in the task.
Although the student may have arrived at an acceptable conclusion or provided an
adequate interpretation of the task, the student’s work lacks an essential understanding
of the underlying scientific concepts and/or procedures. The response may contain
errors related to misunderstanding important aspects of the task, misuse of scientific
procedures/processes, or faulty interpretations of results.

A score of zero indicates that the student has not provided a response or has
provided a response that does not demonstrate an understanding of the scientific
concepts and/or procedures embodied in the task. The student’s explanation may be
uninterpretable, lack sufficient information to determine the student’s understanding,
contain clear misunderstandings of the underlying scientific concepts and/or procedures,
or may be incorrect.
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Correlation to Sunshine State Standards

Course Requirements for Integrated Science I - Course Number 2002400

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. Some
requirements in this course are not fully addressed in the Sunshine State Standards.
Benchmarks from Science, Strand H, should not be taught and assessed in isolation, but
should be combined with other benchmarks listed for this course.

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.1.4.2* 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.

Apply knowledge of the nature of science and scientific habits of mind to solve
problems, and employ safe and effective use of laboratory and field technologies.

1.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

    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.

1, 12

1, 6, 7, 12, 15

1, 6, 7, 12, 14

Benchmarks

Analyze scientific theories of formation of the universe and solar system with
special emphasis on celestial motions and related phenomena, such as eclipses,
seasons, phases, distance, and planetary motion.

2.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

13

12, 13

13

    SC.E.1.4.1* Understand the relationships between events on
Earth and the movements of Earth, its moon, the
other planets, and the sun.

    SC.E.1.4.2* Know how the characteristics of other planets and
satellites are similar to and different from those of
Earth.

    SC.E.1.4.3* Know the various reasons that Earth is the only
planet in our solar system that appears to be capable
of supporting life as we know it.

* Assessed by FCAT
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Benchmarks

Demonstrate knowledge of life cycles of stars and composition of interstellar
matter.

3.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

12

12

Benchmarks

Explain the rock cycle, describing igneous, sedimentary, and metamorphic rocks
and their formation.

4.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

13, 15, 16

SC.E.2.4.1* Know that the stages in the development of three
categories of stars are based on mass: stars that
have the approximate mass of our sun, stars that
are two- to three-stellar masses and develop into
neutron stars, and stars that are five- to six-stellar
masses and develop into black holes.

SC.E.2.4.2* Identify the arrangement of bodies found within and
outside our galaxy.

SC.E.2.4.3* Know astronomical distance and time.

SC.E.2.4.4* Understand stellar equilibrium.

SC.E.2.4.5* Know various scientific theories on how the universe
was formed.

SC.E.2.4.6* Know the various ways in which scientists collect
and generate data about our universe (e.g., X-ray
telescopes, computer simulations of gravitational
systems, nuclear reactions, space probes, and
supercollider simulations).

12

12

12

12

SC.D.1.4.1* Know how climatic patterns on Earth result from an
interplay of many factors (Earth’s topography, its
rotation on its axis, solar radiation, the transfer of
heat energy where the atmosphere interfaces with
lands and oceans, and wind and ocean currents).

Benchmarks

Demonstrate understanding of the theory of plate tectonics, including possible
mechanisms and the factors that determine the development of various land
formations, such as volcanism, earthquakes, or mountain building.

5.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

15

* Assessed by FCAT

SC.D.1.4.2* Know that the solid crust of Earth consists of slow-
moving, separate plates that float on a denser,
molten layer of Earth and that these plates interact
with each other, changing the Earth’s surface in
many ways (e.g., forming mountain ranges and rift
valleys, causing earthquake and volcanic activity,
and forming undersea mountains that can become
ocean islands).

Correlation to Sunshine State Standards

Course Requirements for Integrated Science I - Course Number 2002400
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Benchmarks

Demonstrate understanding of how renewable and nonrenewable natural resources
interact with technology and society.

6.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

17, 18

16, 18, 21

SC.G.2.4.1* Know that layers of energy-rich organic materials
have been gradually turned into great coal beds
and oil pools (fossil fuels) by the pressure of the
overlying earth and that humans burn fossil fuels
to release the stored energy as heat and carbon
dioxide.

SC.G.2.4.2* Know that changes in a component of an
ecosystem will have unpredictable effects on the
entire system but that the components of the
system tend to react in a way that will restore the
ecosystem to its original condition.

* Assessed by FCAT

Benchmarks

Demonstrate understanding of the particulate nature of matter.7.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

6, 7, 8
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.2.4.2* Know the difference between an element,
molecule, and a compound.

SC.A.2.4.3* Know that a number of elements have heavier,
unstable nuclei that decay, spontaneously giving
off small 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.

4, 5

11

11

Benchmarks

Analyze the classification and interaction of matter.8.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

8
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.1.4.2* 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.

3, 6, 8

2, 3, 6

Correlation to Sunshine State Standards

Course Requirements for Integrated Science I - Course Number 2002400
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Benchmarks

Apply the information given in the periodic table and predict behavior of
representative elements qualitatively and quantitatively, describing chemical
interactions.

9.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

7

10

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.

SC.C.2.4.5* Know that most observable forces can be traced
to electric forces acting between atoms or
molecules.

* Assessed by FCAT

Benchmarks

Demonstrate understanding of how energy may be changed in form with varying
efficiency.

10.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

9, 21

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. 3, 5, 9, 11

Benchmarks

Demonstrate understanding of various forms of energy, including heat, light,
sound, electricity, magnetism, and nuclear energy.

11.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

6, 10SC.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.

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.

9, 11

9, 10

Correlation to Sunshine State Standards

Course Requirements for Integrated Science I - Course Number 2002400
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Benchmarks

Analyze how the physical, earth-space, and biological sciences interact with
technology and society.

12.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

1, 14, 22

16, 18, 22

Benchmarks

Demonstrate understanding of human growth and development.13.

Addressed
in

Unit(s)

Addressed in
Class on
Date(s)

19, 20

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.

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.

14, 22

SC.F.1.4.2* Know that body structures are uniquely designed
and adapted for their function.

SC.F.1.4.4* Understand that biological systems obey the same
laws of conservation as physical systems.

* Assessed by FCAT

21

Correlation to Sunshine State Standards

Course Requirements for Integrated Science I - Course Number 2002400
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Production Software

Adobe PageMaker 6.5. Mountain View, CA: Adobe Systems.

Adobe Photoshop 3.0. Mountain View, CA: Adobe Systems.

Macromedia Freehand 8.0. San Francisco: Macromedia.

Microsoft Word 98. Redmond, WA: Microsoft.
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