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INTRODUCTION
Measurement, the process of quantifying observations, is one 
of the cornerstones of science.  Measurement compares nature 
to a standard unit (the unknown to the known).  Through 
such comparison, the organization of the world becomes more 
comprehensible.  The Measuring Matter Module has four 
investigations that introduce students to tools and procedures for 
comparing matter in its common states of solid, liquid, and gas.  In 
this module, students will

• Apply the conventions of measurement—accuracy, position, 
orientation, and repetition. 

• Use tools to make accurate measurements and represent 
measurements by using numbers and units; use measurement 
data to construct explanations.

• Plan a procedure, and apply it to solve a problem.

• Use tables and graphs to organize and display data for 
analysis.

• Weigh materials to confi rm conservation of matter.

• Investigate the relationship between phase change and 
heating and cooling.

• Make and separate a number of simple mixtures; mix 
materials to observe solutions and reactions.
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MEASURING MATTER –   Overview
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Module Summary Focus Questions

Students are challenged to report the dimensions 
of their desks.  The concept of a unit is introduced.  
After measuring in straw units, students realize the 
need for a standard.  They learn the metric standard 
for length, and measure a number of lengths and 
distances in meters and centimeters, both inside 
and outside the classroom.

How do you measure distance?

How do scientists measure distance?

How can you  improve your estimates of distance?

How far around are objects outdoors?

Students observe and sort samples of matter 
by state:  solid, liquid, and gas.  The concepts of 
volume and capacity are introduced; students 
measure samples of liquids in milliliters, using 
syringes and graduated cylinders.  The concept 
of mass is introduced; students use a balance to 
determine mass in grams.  Students practice their 
new skills by determining how much water a 
sponge can soak up, reporting either the mass or 
the volume.

What characteristics define the three states of matter?

How can you measure liquid volume accurately?

How can you measure mass accurately?

How much water can a dry sponge soak up?

Can small objects have more mass than large objects?

After learning to measure temperature in degrees 
Celsius, students investigate how heat affects 
matter.  They use their thermometer skills to 
investigate melting and freezing, evaporation and 
condensation, and the effect of sunshine on the 
temperature of earth materials.  Students find that 
air heats up and cools off quickly, and water heats 
up and cools off slowly.

How can you measure temperature accurately?

What happens when you heat solid materials?

What happens when you cool liquid materials?

What happens when you heat liquids?

What happens when you cool gases?

How does the Sun’s energy affect the temperature of 
solids, liquids, and gases?

Students make mixtures of two materials.  They 
determine the mass of the materials prior to mixing 
the mixture, of the mixture, and of the materials 
after separation to confirm that mass is conserved.  
In one mixture, salt dissolves (disappears), resulting 
in a solution.  Students confirm that the mass of the 
solution is equal to the starting masses of the water 
and salt.  They mix vinegar and baking soda and 
observe a bubbling reaction.  Students determine 
that the mass of the ending mixture is less than the 
mass of the original materials, which leads them to 
infer that carbon dioxide gas, which escaped, 
has mass.  

What happens when you mix two solid materials?

What happens when you mix solid and liquid materials?

How can we design a metric field day?

3.P.4



Module Matrix

Measuring Matter Module 3

Content Reading Assessment

• Measurement is based on a unit.

• A unit is replicated and partitioned to measure 
distance.

• The meter (m) is the standard unit of distance in 
the metric system.

• One thousand meters = one kilometer (km); 1/100 
of a meter = one centimeter (cm).

Science Resources  Book

“The Unit”
“A Royal Measurement Mess”
“Measure This!”

Embedded Assessment 

Science notebook entry
Scientific practices
Response sheet

Benchmark Assessment

Survey
Investigation 1 I-Check 

• Common matter exists in three phases (states) on 
Earth:  solid, liquid, and gas.

• Phases have characteristics:  solids have definite 
shape; liquids flow, take the shape of their 
containers, and have flat, level surfaces; gases fill 
their containers.

• The standard metric units for measuring volume 
and mass are the liter (L) and the gram (g). 

• Mass is measured with a balance and mass pieces.

Science Resources  Book

“States of Matter”
“Water Everywhere”
“The Metric System”
“Opinion and Evidence”

Embedded Assessment

Science notebook entries
Response sheet
Scientific practices

Benchmark Assessment

Investigation 2 I-Check

• Temperature is a measure of how hot matter is.

• The metric temperature unit is the degree
Celsius (°C).

• Solids melt into liquids when heated; liquids 
freeze into solids when cooled.

• Liquids evaporate into gas when heated; gases 
condense into liquids when cooled.

• Water moves around the world in the water cycle.

• Earth materials (air, water, soil, sand) heat up in the 
sunshine.

Science Resources  Book

“Vacation Aggravation”
“Celsius and Fahrenheit”
“Melt and Freeze”
“Liquid and Gas Changes”
“The Water Cycle”

Embedded Assessment

Science notebook entries
Response sheet
Scientific practices

Benchmark Assessment

Investigation 3 I-Check

• A mixture is two or more materials distributed 
evenly in one another.

• Mixtures can be separated using physical actions: 
such as  screening, sinking/floating in water, or 
magnetic attraction.

• A special class of mixture, a solution, results when 
a solid material dissolves (disappears) in a liquid.

• Starting materials change into new materials 
during chemical reactions.

• Mass is neither created nor destroyed during 
physical and chemical interactions.  Matter is 
conserved.

Science Resources  Book

“Mixtures of Solids”
“Solids and Liquids”
“Reactions”
“Careers You Can Count On”

Embedded Assessment

Science notebook entries
Scientific practices

Benchmark Assessment

Posttest
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MEASURING MATTER –   Overview

CONCEPTUAL FRAMEWORK in 
Measuring Matter

Matter
Everything that we know of in the universe is either matter or energy.  
Matter is the stuff  from which tangible objects like people, pencils, 
mountains, and oceans are made.  Energy is the glue and drive that 
holds things together and moves them around.  

Common matter on Earth exists in three 
states—solid, liquid, and gas.  Many substances 
can exist in all three states, depending on 
the temperature.  Heat energy can change 
a substance from one state to another.  A 
common example we are all familiar with is 
water.  When solid water (ice) is heated, it melts, 
changing from solid to liquid.  When liquid 
water is heated, it evaporates, changing from 
liquid to gas (water vapor).  The addition of 
heat energy changes the relationship between 
the water particles, which changes the state (also 
referred to as phase change).  The amount of 
heat energy required to cause a change of state 
for materials varies greatly. 

When two or more kinds of matter are 
combined, the result is a mixture.  Simple 
mixtures include sand and water, oil and 
vinegar, nuts and bolts, coleslaw, rocky-road 
ice cream, and trail mix.  Mixtures can be 
made with any combination of gases, liquids, 

and solids.  The components of a mixture are not changed by mixing 
with other materials.  The resulting mass of a mixture is the sum of the 
masses of the components.

Sometimes when two (or more) materials are mixed, a diff erent kind of 
mixture results.  For example, when salt and water are mixed, the solid 
salt seems to disappear in the water.  This process is called dissolving; we 
say that the salt dissolved in the water.  This mixture is a solution. 

When two solutions are mixed, another kind of change could take 
place—a chemical change.  When this happens, the result is a chemical 
reaction.  The starting substances (reactants) change into new substances 
(products). 

 
Physical Science, Matter:  Measuring Matter

Matter Has Structure

Concept A Matter exists in three states (solid, liquid, and  
 gas), which have observable properties.

Concept B Matter has physical properties that can be  
 observed and quantifi ed. 
Matter Interacts

Concept A Mass of material is conserved.

Concept B  Change of temperature can produce changes  
 in physical state (melt, freeze, evaporate,   
 condense).

Concept C  During physical interactions, substances form  
 mixtures in which the interacting substances  
 retain their original properties.

Concept D  During chemical interactions, starting   
 substances (reactants) change into new   
 substances (products).
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Measuring Matter Module 7

Measurement Is Part of Life
Before you leave the house to go shopping, you look at the 
thermometer outside the window.  It’s 29 degrees Celsius.  Will you 
need to wear your warmest winter coat?

As you leave your house, you remember that the shopping center is 2 
kilometers away.  Is that too far to walk?

In the shopping center, you ask the butcher for 500 grams of 
hamburger.  Is that enough to feed your family of four or enough for 
two football teams?

You see a supermarket advertising 2-liter bottles of soda on sale for 99 
cents.  Is that a great bargain, or are you being taken?

It is surprising how often we use various measures in our everyday 
activities.  The measurement of distance is built into automobiles.  
Numbers click off  to help us keep track of how far we have driven, 
how fast we have traveled, and how fast we use fuel.  The measurement 
of capacity is displayed on every carton of milk, soft-drink bottle, and 
can of motor oil.  The measurement of mass comes into play every 
time we carry luggage onto an airplane.  And most packaged foods 
have their mass printed on the package.  We think about our own 
weight all the time, worrying if we weigh too much or too little.  The 
measurement of temperature shows up in just about every radio and 
TV news broadcast—hot here and cold there.  Temperature tells us if we 
have a fever, if the refrigerator is cold enough, and when the oven is hot 
enough to bake a pizza.  

Because measurement has such importance in everyday life and 
contributes signifi cantly to the understanding of important scientifi c 
ideas, FOSS has provided activities that help students understand 
measurements and make them accurately and appropriately.  The 
knowledge and skills developed in the Measuring Matter Module 
will be exercised again and again throughout the other modules in the 
FOSS Program.  

Early Measurement Systems
The ability to measure things is a uniquely human attribute.  It seems to 
be derived from our innate curiosity about the world and an insatiable 
desire to describe and understand it.  From artifacts and records, 
researchers have found that early humans developed systems for fi nding 
answers to such questions as how far, how long, how high, how much, 
and how many.  The development and use of measuring systems have 
been major components of all civilizations.

Conceptual Framework

The knowledge of measurement 
conventions and logic, how to 
select tools and units, and the 
process of making accurate 
measurements are all part 
of scientific and engineering 
practices.

TEACHING NOTE
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MEASURING MATTER –   Overview

The earliest recorded measures dealt with length.  Short measurements 
were often based on parts of the human body.  The foot pertained to 
the length of a human foot; the hand (still used to measure the height 
of horses) pertained to the breadth of a human hand.  Other body 
measures included the span, the distance from the tip of the thumb to 
the tip of the little fi nger when the fi ngers are spread; the cubit, the 
length of the forearm from the point of the elbow to the tip of the 
middle fi nger; the yard, the distance from the tip of the nose to the 
end of the thumb when the arm is outstretched; and the fathom, the 
distance from fi ngertip to fi ngertip when the arms are spread.  

In the early days of trading, the grain (still used to measure gold and 
medications) was based on the weight of a certain number of grain 
seeds.  The carat, used to weigh diamonds and other precious jewels, 
was based on the weight of the carob seed.  An English unit of weight, 
the stone, was based on the use of stones to weigh people.  Because the 
value of money was once determined by its weight, the English still 
use the term pound for a certain unit of currency.  The Romans divided 
the pound weight unit into 12 equal parts called unciae, from which we 
derived ounce, a word that is still used, even though the pound was later 
divided into 16 parts.

To measure volumes, early people used handfuls and heaps to determine 
the amount of grain or seed in a transaction.  One of the fi rst important 
liquid-capacity measurements was the gallon, which was named for a 
container that held exactly 10 pounds of water.  Americans divided the 
gallon into quarters, a description that was shortened to quarts.  One of 
the fi rst important dry-capacity measurements was the bushel.

Standard Units of Measurement
The diversity of measures led to problems related to fairness, accuracy, 
and consistency.  To resolve these problems, people established 
standards, measures that would stay the same from place to place and 
that everyone would agree to use, and a system that interrelated all the 
measures.  The most widely accepted system of standards in the world is 
the metric system.  

The metric system was created at the end of the 18th century by 
a commission of French scientists.  They agreed on a standard for 
linear measurement that could be used to derive other measures, and 
embodied a standardized base-10 nomenclature.  

kilo- 1000

hecto- 100

deka- 10

basic unit 1

deci- 0.1

centi-  0.01

milli-  0.001

3.P.8



Measuring Matter Module 9

Metric measurement of length.  The basic unit for measuring 
length is the meter (m).  Thus, 10 meters equal 1 dekameter (dam), 10 
dekameters (100 m) equal 1 hectometer (hm), 10 hectometers (1000 m) 
equal 1 kilometer (km).  And for subdivisions, when 1 meter is divided 
into 10 equal parts (0.1 m), each part is called a decimeter (dm); when 
1 decimeter is divided into 10 equal parts (0.01 m), each part is called a 
centimeter (cm); and when 1 centimeter is divided into 10 equal parts 
(0.001 m), each part is called a millimeter (mm).

Metric measurement of capacity.  The defi nition of fl uid capacity 
(volume) is tied to the meter.  The standard unit for measuring fl uids 
is the liter, which is defi ned as the volume of a cube that is 10 cm on 
a side, or 1000 cubic centimeters (cc or cm3).  Thus, 1 cc is equal to 1 
milliliter, the most common unit used for measuring small volumes of 
fl uids, both liquids and gases. 

Metric measurement of mass.  The basic unit of mass is also based on 
the meter.  The mass of 1 cc of water (1 mL) is the defi nition of 
1 gram (g).  Again, the base-10 prefi xes are used, with the 
kilogram (kg) equal to 1000 grams at one extreme, and the milligram 
(mg) equal to 0.001 gram at the other.  Because of this, the following 
relationship exists among measures of water: 

1 cubic centimeter = 1 milliliter = 1 gram. 

Note that metric units are represented by symbols, not abbreviations.  
They are written in lower case (L for liter is the exception), and they 
are never followed by a period.  For example, 40 g symbolizes 40 grams.

Metric measurement of temperature.  Temperature is a measure 
of the amount of heat energy in a substance.  We usually measure 
temperature with thermometers that contain liquids or metals that 
expand and contract as heat increases and decreases.  Anders Celsius, a 
Swedish professor of astronomy, developed the standardized temperature 
scale used in the metric system today.  He placed a liquid alcohol 
thermometer tube in ice, marked the level of the liquid alcohol, and 
called that point 0.  He placed the same thermometer tube in boiling 
water, marked the level of the liquid alcohol, and called it 100.  The 
distance between the two marks was divided into 100 equal parts called 
degrees, and the Celsius thermometer was born.  Fifty degrees on the 
Celsius (C) scale is symbolized by 50°C.

Conceptual Framework
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Measurements Today
In a highly scientifi c and technological world, measuring instruments 
have necessarily become extremely sensitive and accurate.  It used to 
be that all meter tapes were calibrated against the standard, a metal bar 
on which two fi ne lines were scribed, kept locked in a temperature-
controlled vault in Paris.  But today, linear measures are measured by 
clocks.  The modern way to determine distance is to time how long it 
takes for laser light to travel from one end of an object to the other, and 
to compute the distance. 

speed = distance/time, or distance = speed ✕ time

So if it takes 1 second for the light to travel from point A to point B, we 
know that the distance is 299,792,458 m (the speed of light).  

Time is now measured with incredible precision by atoms rather than 
by the movement of Earth or mechanical movements of wheels and 
pendulums.  Atoms emit defi nite, unvarying light waves and radio 
waves in known numbers of oscillations per second.  The second was 
redefi ned in 1967 as the time it takes for a hot cesium atom (a relatively 
rare silvery metal) to emit 9,192,631,770 oscillations of a certain 
microwave.  So with a cesium clock, a light emitter, and a light detector, 
a person can measure distance.  In FOSS, however, we will be content 
to use a meter tape to measure length and distance.

3.P.10
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Learning Metric Measurement
The decision to use only metric units in this module was a careful 
and deliberate one.  Today’s students must be comfortable with the 
concepts of the metric system, so that as adults they can participate in 
the workforce and contribute to the creative forces in a world that is 
becoming more scientifi c and technological.  The United States is one 
of the last nations to perpetuate nonmetric measures.  American schools 
must teach the measures and standards that are being taught to nearly all 
the children in the rest of the world.

It has been found that students learn the metric units more easily 
when the units are not compared to English units.  Thus each metric 
concept has its own frame of reference.  For example, the concept of the 
millimeter can be developed by describing it as about the thickness of a 
paper-clip wire.  The centimeter is about the width of a craft stick.  The 
meter is the length of a major-league baseball bat.  It is recommended 
that you teach the metric system carefully, slowly, thoroughly, and 
often.  After progressing through the activities conscientiously, don’t 
stop.  Have a metric challenge for students every day, a distance to 
estimate or a volume to measure.  Have a metric relay or metric fi eld 
day, and a metric cooking day.  The goal is for students to be completely 
“bilingual” in measurement.

Conceptual Framework
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Teacher Note for FOSS Measuring Matter, Investigation 1, Part 3  
 
Estimating and Measuring Length in Standard English Units 
 
In FOSS Measuring Matter, Investigation 1, Part 3, Estimate and Measure 
(Investigations Guide pages 74–80), students estimate and measure lengths and 
distances of classroom objects and spaces using the metric system. They use a meter 
tape to measure in centimeters (cm) and meters (m).  
 
Discuss that two systems of measurement are used in the United States today. In all 
their investigations in FOSS Measuring Matter, they use the metric system, just as 
scientists here and around the world do. However, in everyday life, people often use the 
standard English system. In this system, length and distance are measured in standard 
units of inches, feet, and yards.  
 
Make available rulers, yardsticks, and/or tape measures for students to use in repeating 
some estimates and measurements. Give a copy of the FOSS Measuring Matter 
Notebook Sheet 3, How Long Is It? to each student. As in the investigation, identify a 
number of objects for students to estimate and measure—some short distances (less 
than 3 feet, or 1 yard) and some longer distances. You may use the same objects you 
chose for the metric measurements. Follow the investigation procedure by having 
students (1) estimate and measure four objects or distances, (2) come up with some 
personal measurement benchmarks to help them make more accurate estimates, and 
(3) estimate and measure four different objects or distances.  
 
Help students develop a set of benchmarks (see Step 7, Investigations Guide page 77) 
for making better estimates, such as 

• 1 inch is about as long as my thumb or as wide as a nickel 
• 1 foot is about as long as two hand spans or as wide as a pizza 
• 1 yard is about as long as one long stride or as long as a baseball bat 

 
Discuss whether estimates improved after students used personal measurements or 
benchmarks. 
 
Student Sheet Sample Answers: Students use FOSS Measuring Matter Notebook Sheet 3. They record 
objects to be measured in column 1, estimates in inches, feet, or yards in column 2, actual measurements 
in column 3, and the difference between the estimates and the actual measurements in column 4.    
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Teacher Note for FOSS Measuring Matter, Investigation 2, Parts 2 and 3 
 
Estimating and Measuring Volume and Mass in Standard English Units 
 
In FOSS Measuring Matter, Investigation 2, Part 2, A Matter of Volume (Investigations 
Guide pages 110–119), students measure the volume of liquids using the metric 
system. They use a graduated cylinder to measure in milliliters and liters.  
 
In Investigation 2, Part 3, Weighty Matters (Investigations Guide pages 120–129), 
students measure the mass of solids using the metric system. They use a balance and 
mass pieces to measure in grams.   
 
If you have not already done so, discuss that two systems of measurement are used in 
the United States today. In all their investigations in FOSS Measuring Matter, they use 
the metric system, just as scientists here and around the world do. However, in 
everyday life, people often use the standard English system. In this system, liquid 
volume is measured in teaspoons, tablespoons, and cups. Mass (weight) is measured 
in ounces and pounds.   
 
Measuring Volume. Make available measuring cups for students to use in repeating 
the estimates and measurements taken in Investigation 2, Part 2. Have students work 
with the same teams and use the same plastic cups marked A, B, and C. Give each 
student a copy of FOSS Measuring Matter Notebook Sheet 7. Have students follow 
the estimating and measuring procedure described in Step 13, Investigations Guide 
page 116, but have them use cups instead of milliliters as the unit of measure.  
 
Measuring Mass. Set up four (or more) stations, with a small platform scale and an 
object for students to weigh at each station. Students will work with the same teams, 
with teams rotating through the stations.  Give a copy of the Student Sheet Estimating 
and Measuring Mass in Standard English Units (page follows) to each student. Have 
teams follow the procedure described in Step 12, Investigations Guide page 126, taking 
repeated measurements to ensure accuracy and answering the estimating questions. 
   
Student Sheet Sample Answers: FOSS Measuring Matter Notebook Sheet 7: Estimates will vary, as 
will differences between estimates and actual measurements. Volumes: Line A: about 1/4 cup; Line B: 
about 1/2 cup; Line C: about 3/4 cup; Full cup: about 1 cup. Estimating and Measuring Mass in 
Standard English Units: 1. Objects and team measurements of weight will vary. The four measurements 
should be similar, and if not, use the opportunity to talk about identifying data that seem unusual or 
contradictory; 2. box of paper clips, small box of raisins, pencil or marker, slice of bread; 3. shoe, book, 3 
apples, loaf of bread.   
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Name ____________________________________________ Date ________________ 
 
Estimating and Measuring Mass in Standard English Units 
Measure 

1. Visit each station with your team. Write the name of the object in 
Column 1. Weigh the object at the station. Record each student’s 
measurement. 

 Remember, a measurement has a number and a unit. 

 

Object Student 1 Student 2 Student 3 Student 4 

     

     

     

     

Estimate    

2. Name an object that weighs about 1 ounce. If possible, check your 
estimate by weighing the object. 

 
_________________________________________________________ 

3. Name an object that weighs about 1 pound. If possible, check your 
estimate by weighing the object.  

 

_________________________________________________________ 
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Teacher Note for FOSS Measuring Matter, Investigation 3, Part 1 
Reading in Science Resources: “Vacation Aggravation” and “Celsius and 
Fahrenheit” 
 
Estimating and Measuring Temperature in Standard English Units 
 
In FOSS Measuring Matter, Investigation 3, Part 1, Measuring Temperature 
(Investigations Guide pages 156–165), students measure the temperature of water 
samples using the metric system. They use a Celsius thermometer to measure 
temperature in degrees Celsius (ºC).  
 
As you do Step 17 on Investigations Guide page 164 (Read “Vacation Aggravation”), 
review the standard English measuring tools and units for length and distance (rulers, 
measuring tapes, inches, feet) and for volume and mass (measuring cups and spoons, 
scale, cups or fluid ounces, ounces and pounds).  
 
As you do Step 19 on Investigations Guide pages 164-165 (Read and Discuss “Celsius 
and Fahrenheit”) compare the Celsius and Fahrenheit measurements for the boiling 
temperature of water, body temperature, room temperature, and the freezing point of 
water. Distribute Fahrenheit or dual-scale thermometers to teams of two students. Then 
give a copy of the Student Sheet Estimating and Measuring Temperature in 
Degrees Fahrenheit (from the page that follows) to each student. While students are 
working with their science partners to answer questions 1–3, set out hot and cold water 
samples, as in Investigation 3, Part 1. Then have teams complete the student sheets 
and record measurements (question 4). When students are finished measuring, have 
teams discuss their findings with another pair of students.   
  
Student Sheet Sample Answers: 1. 72ºF (or Other: similar temperature); actual measurements will vary; 
estimates should be within a few degrees of the actual room temperature. 2. No, because 30ºF is below 
the freezing point of water; it will be very cold at the beach. 3. T-shirt and shorts; because 80ºF is very 
warm; 4. Temperature measurements will vary depending on the samples provided. Measures should 
include the number and the unit, ºF. 
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Name ____________________________________________ Date ________________ 
 
Estimating and Measuring Temperature in Degrees Fahrenheit 
1. Estimate the room temperature in your classroom now. 

 0ºF                22ºF               72ºF            80ºF   Other: _______ºF 

Use your thermometer. Measure the room temperature. ___________ºF   

How was your estimate? _______________________________________________ 

___________________________________________________________________ 

2. The weather report says that today’s high temperature will be 30ºF. Is this a good day 

for a picnic at the beach? Explain. ________________________________________ 

____________________________________________________________________ 

3. The outdoor thermometer reads 80ºF. What will you wear to school? Why? 

_____ T-shirt and shorts 

_____ warm jacket and hat 

_____ sweater 

Because _____________________________________________________________ 

4. Measure the temperatures of the water samples set up by your teacher.  
Include the number and the unit of measure.  
Compare your team’s measurements with those of another team.  
 

Sample A: _________________________________ 

Sample B: _________________________________ 

Sample C: _________________________________ 
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Teacher Note for FOSS Measuring Matter, Investigation 3, Part 4 
 
Investigating Energy from the Sun 
 
In FOSS Measuring Matter Investigation 3, Part 4: Heating Earth Materials 
(Investigations Guide pages 186–195), students conducted an investigation to answer 
the focus question, How does the Sun’s energy affect the temperature of solids, 
liquids, and gases? The investigation was an example of a controlled experiment—an 
experiment in which only one variable or factor is changed while the others are kept the 
same, or held constant. Students conducted a scientific investigation and applied sound 
scientific practices. 
 
Now, tell students they will apply what they have learned about planning and conducting 
an investigation. They will design a variation on the investigation they just completed. 
The investigation should still focus on finding out how sunlight affects the temperature of 
objects and materials, including water. What could they do differently to find out more 
about this topic? Brainstorm ways they could vary the investigation. 
Possible variations: 

• measure the effect of the Sun’s energy on different materials, such as vegetable 
oil, salt, sugar, gravel, water, or other readily available material   

• let the Sun warm materials for a longer time period and measure the ending 
temperature instead of how quickly something warms up  

• measure inside, on a sunny windowsill, instead of outside 
• measure how the Sun warms different amounts of the same material 
• measure the effect of the Sun in the morning and in the afternoon and compare 

 
Select one or two of the variations, and work as a class to frame a testable investigation 
question for each one. For example, Does the Sun’s energy warm materials more 
quickly in the morning or in the afternoon? Which material has a higher 
temperature after 30 minutes in sunlight: water, salt, or vegetable oil? Depending 
on your students, you may decide to have the whole class design an investigation to 
answer the same investigation question.  
  
Give a copy of the Investigation Recording Sheet, Parts 1, 2, and 3, to each student 
(pages follow). Have students work with their science partners to write an investigation 
question, develop a hypothesis, and design an investigation. Depending on the time and 
resources available, you may wish to let students conduct the investigations they have 
designed.   
 
Student Sheet Sample Answers: Investigation designs will vary.    
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Name ___________________________________ Date _______________ 
 
Investigation Recording Sheet          Part 1  
Title of Investigation ________________________________________ 
 
1. State the Investigation Question (What do you want to find out?) 
 
___________________________________________________________ 
 
___________________________________________________________ 
 
2.  Write a Hypothesis (Predict an answer to the Investigation Question) 
 
If  _________________________________________________________ 
 
then _______________________________________________________ 
 
I think this will happen because __________________________________ 
 
___________________________________________________________ 
 
3.  Test the Hypothesis by Conducting an Experiment 
 
What will you do? Describe your procedure.  

____________________________________________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
 

What materials and tools will you use? 

____________________________________________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
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Name___________________________________ Date_______________ 
 
Investigation Recording Sheet          Part 2  
Test the Hypothesis (continued) 
 
Draw and label your setup.  
 
 
 
 
 
 
 
 
 
 
What one thing will you change in your investigation? (This is what you are 
testing.) 

 
____________________________________________________________ 
 
What things will you keep the same? ______________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
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Name___________________________________ Date_______________ 
 
Investigation Recording Sheet          Part 3  
 
4.  Collect and Record Data 
 
What will you observe and measure? _____________________________ 
 
___________________________________________________________ 
 
How often? __________________________________________________ 
 
How will you record data? Make a table in your science notebook. 
 
____________________________________________________________ 
 
____________________________________________________________ 
 
 
5.  Display Data and Analyze Results 

How will you display your data? Make a graph in your science notebook. 

___________________________________________________________  
 
___________________________________________________________ 
 

 

6. Draw Conclusions 
Study your results. What do you conclude? 

____________________________________________________________  
 
____________________________________________________________ 
 
____________________________________________________________ 
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Lessons 47–49 
Sources of Energy 
 
Objectives 

 identify sources of energy and their uses 
Students 

 explain that the Sun is the major source of energy for Earth 
 describe how solar energy, wind, and moving water can be used to produce 

electricity 
 describe how fossil fuels are used as an energy source 
 compare and contrast renewable and nonrenewable energy sources 
 analyze the advantages and disadvantages of using different naturally 

occurring energy sources 
 

 Session I  About 40 minutes 
Schedule 

 Session II About 40 minutes 
 Session III About 40 minutes  
 

 For each student 
Materials 

 1 Student Sheet Sources of Energy, Parts 1, 2, and 3 
 1 handout, “Renewable Sources of Energy for Making Electricity” 
 
 

Delta Science Content Readers Energy 
For the class 

   

Session II 
Preparation 

1. Make a copy of the Student Sheet Sources of Energy, Part 1, for each student.  
Session III 

2. Make a copy of the handout “Renewable Sources of Energy for Making 
Electricity” for each student.   

3. Make a copy of the Student Sheet Sources of Energy, Parts 2 and 3, for each 
student. 

 

Session I 
Guiding the Activity 

1. Distribute copies of the Delta Science Content Reader Energy to the class. Use 
the Energy Teacher’s Guide on the Planning Guide pages that follow to introduce 
the book, guide the reading, discuss text and illustrations, and monitor student 
comprehension. Read and discuss the first two sections in the student book 
(pages 2–15)—“What Is Energy?” and “What Are Some Forms of Energy?”—in 
this session. 

3.P.23



 
2. After students have finished reading, briefly review the six forms of energy 

described in the student book. Ask questions such as, What form of energy is 
made by a vibrating object? What form of energy is stored in the center of 
an atom? What is the main source of light energy for Earth? 

 sound energy; nuclear energy; the Sun 
 

Point out that the Sun is Earth’s main source of both light energy and thermal 
energy. In fact, the Sun is the main source of energy for Earth. The Sun’s energy 
powers Earth’s weather, ocean currents, and the water cycle. Warmth from the 
Sun keeps Earth’s temperature in the right range for supporting life. Plants use 
light energy from the Sun to make their own food. Animals, including people, 
depend on plants for food. The Sun’s energy also is used to make electricity. 
 

Session II 
3. Distribute copies of the Delta Science Content Reader Energy to the class. Use 

the Energy Teacher’s Guide on the Planning Guide pages that follow to continue 
guiding the reading and discussion. Read and discuss the last two sections in the 
student book (pages 16–23)—“What Are Some Ways Energy Changes Form?” 
and “What Are Energy Resources?”—in this session. 

 
4. Focus on page 22, on sources of energy. Elicit that an energy resource is 

something people use for energy. Review from Session I that the main source of 
energy for Earth is the Sun. Ask, How is the Sun also an energy resource?  
People can use the Sun’s energy, or solar energy, to make electricity. 
 
Ask, What are some other sources of energy that people use as resources? 
wind energy; thermal energy from inside Earth; the energy of moving water; fossil 
fuels 
 
Challenge students to recall from their reading in Session I some other energy 
resources that people use. 
• People use nuclear energy, the energy stored in the center of an atom, for 

power. 
• People use chemical energy in batteries and in fuels such as wood and 

gasoline that can be burned.  
 

5. Discuss how people use these energy sources. For example, people use energy 
from the Sun, or solar energy, to make electricity. The photograph on page 22 
shows solar panels, which are used to capture the Sun’s energy and change it to 
electric energy, or electricity. Electricity can then be used to power appliances 
and devices in homes and businesses.  
 
Other energy resources also are used to make electricity for people to use. Wind 
turbines change wind energy to electricity. Hydroelectric dams change the 

3.P.24



energy of moving water, as in rivers, to electricity. Geothermal power plants 
make electricity from thermal energy deep inside Earth. 
 
Ask, What are fossil fuels? How do people use fossil fuels?  
Fossil fuels are energy resources formed from once-living things from long ago. 
Coal, oil, and natural gas are fossil fuels. People burn fossil fuels to make power.  
 
Explain that many power plants burn fossil fuels to make electricity. Some 
factories burn coal for power. Oil and natural gas can be burned to heat homes 
and businesses and to power gas appliances. Most vehicles run on engines that 
burn gasoline, which is made from oil.   
 

6. Give a copy of the Student Sheet Sources of Energy, Part 1, to each student. 
Have students complete the concept web and write about sources of energy in 
their science notebooks. 

 
Session III 

7. Distribute copies of the Delta Science Content Reader Energy to the class. Direct 
students to pages 22–23 and review renewable and nonrenewable energy 
resources. Elicit that renewable sources of energy can be replaced somewhat 
easily or cannot be used up but that nonrenewable sources of energy cannot be 
easily replaced once they are used up. Then create a Venn diagram on the board 
and use it to compare and contrast renewable and nonrenewable energy 
sources. Invite volunteers to suggest similarities and differences, including 
examples of each type. Encourage students to reproduce the Venn diagram in 
their science notebooks. 

 
8. Point out that most of the energy we use comes from fossil fuels, such as coal, 

oil, and natural gas. However, many people are working to use less coal, oil, and 
natural gas. Ask, Why do you think this is so? 
Fossil fuels are nonrenewable, so the supply is limited. We may run out of them 
someday. Also, burning fossil fuels can cause pollution.  
 
Give a copy of the handout “Renewable Sources of Energy for Making Electricity” 
to each student. Explain that the chart shows some natural energy sources that 
can be used instead of fossil fuels to make electricity. Go over the chart as a 
class. Analyze the advantages and disadvantages of each source.  

 
9. Then give a copy of the Student Sheet Sources of Energy, Parts 2 and 3, to 

each student. Have students follow the directions and answer the questions. 
Discuss student responses as a class. 

 
Student Sheet Sample Answers: 1. solar energy, or the Sun; wind; moving water; thermal energy; 
fossil fuels, or coal, oil, and natural gas; nuclear energy; for science notebook entries about how 
these sources are used, refer to steps 4 and 5 above; 2. Renewable: can be easily replaced or 
cannot be used up, make very little pollution, examples are solar, wind, geothermal, and water; Both: 
used by people for energy, can be used to make electricity, can change from one form to another; 
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Nonrenewable: cannot be replaced, supply is limited, can make pollution when burned, examples are 
fossil fuels such as coal, oil, and natural gas. 3. wind; advantage: does not cause pollution; 
disadvantage: need to store the energy to use when it is not windy, turbines can harm birds; picture 
may show a wind turbine. 
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Name ____________________________________________ Date ________________ 
 
Sources of Energy               Part 1 
 
1. Finish the concept map below. Add five more sources of energy. Circle 

the one that is the main source of energy for Earth. Then, in your 
science notebook, write a sentence about how each energy source is 
used. For example, tell how it is changed to electricity. 
 
 

 
 

 
Fossil 
Fuels 

 

 
 
 

_____________ 
 

 
 
 

_____________ 
 

 
 
 

____________ 
 

 
 
 

____________ 
 

 
 
 

____________ 

 

Energy 
Sources 
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Renewable Sources of Energy for Making Electricity

REFLECT ON READING
Choose two of the energy sources listed in 
the chart on this page. Use the information 
in the chart to compare and contrast these 
sources. Tell one way they are alike and one 
way they are different.  

APPLY SCIENCE CONCEPTS
If your town wanted to use more renewable 
energy resources, which would you choose? 
Work with a partner. Pick a renewable 
resource that might work well in your area. 
Give three reasons for using that resource.

Energy Source Description Advantages Disadvantages

Hydroelectric Kinetic energy from falling 
or moving water of rivers 
and streams spins turbines 
inside dams.

clean; does not cause air 
pollution; very little waste

dams can harm natural 
habitats 

Biomass Thermal energy from 
burning plant matter heats 
water, making steam that 
spins turbines.

uses material that would 
be wasted

can make some air 
pollution

Solar Light energy from the 
Sun is changed to electric 
energy in solar panels.

does not cause air 
pollution; can be used in 
homes and other buildings

need to store energy to 
use at night or on cloudy 
days; old solar cells can 
become waste

Wind Kinetic energy from the 
wind spins turbines. 

does not cause pollution need to store energy to 
use when it is not windy; 
can harm birds

Geothermal Thermal energy from deep 
inside Earth makes steam 
that spins turbines.

does not cause pollution need to drill deep 
beneath Earth’s surface; 
available only in certain 
locations

Hydrogen Chemical energy from 
hydrogen gas is changed 
to electric energy in fuel 
cells.

does not cause pollution; 
can be used inside cars, 
trucks, and buildings

some ways of getting 
hydrogen can cause 
pollution; very expensive

Tidal Kinetic energy from the 
moving water of ocean 
tides spins turbines.

does not cause pollution; 
can make large amounts 
of energy

available only in certain 
areas; could harm 
ocean life

People are fi nding ways to use renewable resources to make electricity.  

Excerpt from DSCR Electricity and Magnetism (red edition), © Delta Education 
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Name_______________________________________________ Date______________ 
 
Sources of Energy                Part 2 
 
2. Compare and contrast renewable and nonrenewable energy sources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

renewable nonrenewable both 
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Name ______________________________________________ Date ______________ 
 
Sources of Energy                Part 3 
  
3. Look at the handout showing renewable sources of energy for making 

electricity. Choose one of the energy sources. Tell one advantage of 
using this energy source. Tell one disadvantage. 

 
Energy source: _____________________________________________ 
 
 
Advantage: ________________________________________________ 
 
_________________________________________________________ 
 
Disadvantage: _____________________________________________ 
 
_________________________________________________________ 
 
Draw a picture showing how the energy source is used.  
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1

Red Edition 
Grade 3–4  
reading level

Purple Edition
Grade 4–5  
reading level

Teacher’s Guide

DeltaScience
Content Readers TM

Objectives
•	 Define	the	science	meaning	of	the	word	energy:		

the	ability	to	make	changes	occur.

•	 Compare	two	main	kinds	of	energy:	kinetic	and		
potential.

•	 Describe	six	important	forms	of	energy:	sound	energy,	
light	energy,	thermal	energy,	electric	energy,	chemical	
energy,	and	nuclear	energy.

•	 Explain	ways	in	which	energy	can	move.

•	 Discuss	some	changes	in	energy	from	one	form		
to	another.

•	 Compare	renewable	and	nonrenewable	energy			
resources.

•	 List	ways	to	use	energy	resources	wisely.

Reading Comprehension Skills
Preview	the	Book			◆			How	to	Read	Diagrams

Main	Idea	and	Details			◆			Cause	and	Effect

Skillbuilders are available for this title.

Supporting English Learners
Use Photographs and Other Visuals Develop		
background	knowledge	and	support	the	development		
of	new	concepts	and	science	vocabulary	by	using	the		
photographs	and	other	visuals	in	Energy.	Point	out	and	
name	objects	in	the	photos.	Have	students	repeat	after	you.

Summary
In the Delta Science Content Reader Energy,  
students learn that the word energy has a specific 
meaning in science. They discover the difference 
between kinetic energy, or the energy of motion, 
and potential energy, or the energy an object has 
because of where it is or what condition it is in. 
The book introduces six important forms of energy. 
It also describes how energy changes form, and 
it compares renewable and nonrenewable energy 
resources.

Science Background
Energy is the ability to cause change. Energy  
exists in many forms, such as motion and heat. 
Energy can be transferred from object to object or 
from place to place. Energy can travel in different 
ways, such as in light and sound waves and in  
electricity. All kinds of motion and changes in  
matter depend on energy flowing and changing 
back and forth from one form to another.

Without energy, nothing could ever change.  
Energy can cause changes in temperature, speed, 
position, momentum, or pressure. Energy can also 
cause changes in materials, such as burning wood  
changing into ashes, smoke, and gases. Here are 
some other examples of energy:

•	 A	gust	of	wind	has	energy	because	it	can	move	
objects or turn the blades of a wind turbine.

•	 You	have	energy	because	you	can	change	the	
motion of your body.

•	 Batteries	have	energy	because	they	can	be	used	
in a radio to make sound.

•	 Gasoline	has	energy	because	it	can	be	burned	in	
an engine to move a car.

•	 A	ball	at	the	top	of	a	hill	has	energy	because	 
it can roll down the hill and move objects in  
its path.
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2Delta Science Content Readers

What Is Energy?  
(pages 2–7)

Before Reading

Discuss the Cover
Cover Image Discuss the photograph on the cover 
of Energy. Use the information on the inside front 
cover to support the discussion. 

Science Statement Discuss the science statement. 
Ask: Do you think wind turbines change energy from 
one form to another? Why do you think so? 

Build Reading Skills (page 2)
Preview the Book Use	Build	Reading	Skills	on	page	2	
to review how to preview a book. Discuss the steps. 
Then model previewing the Table of Contents. 

Think Aloud Why are some words in red boldfaced 
print and others in lighter black print? The words 
in red must be the main sections. The words in 
black must be smaller parts of each main idea. Let 
me check. When I turn to page 3, I see the main 
section “What Is Energy?” When I turn to page 4, 
I see the smaller section “Energy and Change.” I 
was right. “Energy and Change” is a smaller sec-
tion. It tells about a smaller part of the main idea.

Guide students as they finish previewing Energy. 
Focus on nonfiction text features.

•	 Prompt	them	to	look	at	the	headings,	photo-
graphs, captions, and diagrams. Ask questions 
such as Why do you think that feature is there? 
How will it help you understand what you read?

•	 Prompt	them	to	look	at	the	bold	Vocabulary	
words. Guide the class in looking up a  
Vocabulary	word	in	the	Glossary.	

Students can apply the skill in the Reflect on Reading 
activity on page 7.

K-W-L Chart Have students begin a K-W-L chart. 
They should add to it after each section. 

What I Know What I Want 
to Learn

What I 
Learned

Food gives us 
energy to play 
sports.

Where does 
energy come 
from?

Make a Connection (page 3)
Make a Connection Discuss the Make a Connection 
questions. Use this discussion to build background 
and activate prior knowledge about energy. 

Find Out About Read each statement to help  
students set a reading purpose. Explain that these 
are the important topics that they will learn about 
in this section. 

Vocabulary Read	the	Vocabulary	words	aloud.	
Explain to students that they will see these words 
in bold in this section. Start a T-chart on the board 
for examples of kinetic energy and potential energy. 
Have students suggest examples as they read.

During Reading

Energy and Change (page 4)
•	 Ask:	Can you give two examples of changes that 

require energy? (change in speed, change in height)

•	 Discuss	the	photograph	of	the	foot	kicking	the	
ball. Ask: What change is happening? Why does 
it happen? (The ball changes from not moving to 
moving; energy moves from the foot to the ball.)

 ✔ Checkpoint (Possible answer: A rolling bowling 
ball transfers some of its energy to the pins and 
knocks them down.)

Kinetic Energy (page 5)
•	 Explain	that	all	things,	both	living	and	nonliving,	

are made of matter. Solids, liquids, and gases are 
the three main states of matter.

•	 Explain	that	mass	is	the	amount	of	matter	in	an	
object. The heavier something is, the more matter 
it	has.	You	can	use	a	balance	to	compare	the	mass	
of two objects. 

•	 Mass	is	not	the	same	as	weight.	Weight	is	the	
force	of	gravity	pulling	on	an	object.	You	can	use	 
a scale to measure the weight of an object.

•	 Ask:	What are some objects that have kinetic  
energy? (Possible answers: plane flying, child 
jumping) 

•	 Ask:	Which would hurt more, dropping a rock or 
a small pebble on your foot? Would a small pebble 
or a rock have more kinetic energy? Why? (rock, 
because it has more mass)

 ✔ Checkpoint (A bird flying has more kinetic energy 
because it is moving.)
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3 Energy

Potential Energy (page 6)
•	 Ask:	When a rubber band is stretched, does it have 

potential energy? Why? (Yes, because if you let it 
go, it will fly away.)

•	 Discuss	the	photograph	of	the	rock	on	page	6.	
Ask: Would the rock have less potential energy 
if the cliff were lower? If it were a smaller rock? 
Why? (Yes, because the rock would not fall as far; 
yes, because it would have less mass.) 

 ✔ Checkpoint (at the top of the hill, before it starts 
moving downhill)

After Reading
Reflect on Reading (page 7) Ask: If I push a book 
along the table, what change happens? What would 
cause this change? (movement, because energy 
moves from my hand to the book) Have students 
suggest their own examples.

Apply Science Concepts (page 7) This activity applies 
a concept from Find Out About on page 3. Help  
students plan their pictures. Ask: What kind of energy 
do you have at the top of the slide, before you start 
moving? (potential) What about when you are moving  
down the slide? (some kinetic and some potential)

What Are Some Forms 
of Energy? (pages 8–15)

Before Reading

Build Reading Skills (page 8)
How to Read Diagrams Use	Build	Reading	Skills	 
on page 8 to review how to read diagrams. Then  
model reading the diagram on page 10. 

Think Aloud What does this diagram show me? 
The title tells me that it is about a model of a 
sound wave. The label and the arrow tell me that 
the diagram shows how a sound wave travels. The 
diagram will help me picture what I read.

Students can apply the skill in the Reflect on Reading 
Activity on page 15. 

Make a Connection (page 9)
Make a Connection Discuss the Make a Connection 
question. Use this discussion to build background 
and activate prior knowledge about forms of energy. 

Students may mention thunder, lightning, and  
electricity. Explain that students will read about 
sound, light, and electric energy in this section.

Find Out About Read each statement to help students 
set a reading purpose. Explain that these are the im- 
portant topics that they will learn about in this section. 

Vocabulary Read	the	Vocabulary	words	aloud.	
Explain to students that they will see these words in 
bold in this section. Start a word web on the board 
with Forms of Energy in the center. Have students 
suggest examples as they read.

During Reading

Sound Energy (page 10)
•	 Point	out	the	photograph	of	the	drum	on	page	10.	

Ask: If no one hits the drum, does it make a 
sound? Explain. (No, because it is not vibrating.) 

•	 Have	students	look	again	at	the	diagram	on	page	10.	
Point	out	the	title.	Explain	that	models	can	help	
them think about objects or processes that are hard 
to see. For example, a solar system model helps 
us understand huge objects far away in space.

•	 Review	the	tips	in	Build	Reading	Skills	on	page	8.	
Ask: Why does the diagram show a spring toy? (It 
models how a sound wave moves through air.)

 ✔ Checkpoint (The string vibrates, pushing on the air 
around it, creating sound waves.)

Light Energy (page 11)
•	 Ask:	What happens when light hits a window? 

Why? (It keeps moving; light waves can pass 
through clear glass.) 

•	 Ask:	What happens when light hits a brick  
building? (The building blocks the light and a 
shadow forms on the other side.)

 ✔ Checkpoint (Light from other sources bounces, or 
reflects, off them and enters our eyes.)

Thermal Energy (page 12)
•	 Explain	that	in	science	heat has a different  

meaning than in daily life. Heat is the movement 
of thermal energy from one object to another.

•	 Discuss	the	photograph	of	the	pot	and	the	bowl	
on	page	12.	Ask:	What made the soup hot?  
(energy from the stove) What happened inside  
the soup as the temperature rose? (The particles 
inside the soup moved faster.)
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4Delta Science Content Readers

•	 Addressing Misconceptions. Some students may 
assume that the pot has more thermal energy 
because there is a heat source underneath it.  
Explain that the pot has more thermal energy 
even when the heat source is off because it has 
more soup in it than the bowl does.

 ✔ Checkpoint (how fast the particles in the object 
are moving and the number of particles)

Electric Energy (page 13)
•	 Have	students	look	at	the	diagram	of	the	atom	on	

page	13.	Review	the	tips	in	Build	Reading	Skills	
on page 8. What paragraphs does this diagram  
support? (page 13, paragraphs 1–2)

•	 Discuss	the	labels	for	the	particles	of	an	atom.	 
Ask: Which of these have electric charge? (Protons:  
positive charge; Electrons: negative charge)

•	 What can happen when electrons move from one 
atom to another? (Positive and negative charges 
can get out of balance.)

 ✔ Checkpoint (from the movement of electrons from 
one place to another)

Chemical Energy (page 14)
•	 Ask:	Does fruit in a bowl have energy? (yes, 

chemical energy) How does this energy get 
released? (When our bodies break down the food 
we eat, chemical changes happen that release 
energy.) Point	out	that	everything	we	do	uses	this	
energy from food—running, playing, even sleeping.

•	 Ask:	What chemical change happens to gasoline 
in a car’s engine? (burning, or combustion) Is 
energy released when that happens? How do you 
know? (Yes, because the car runs.)

 ✔ Checkpoint (through chemical change, when  
substances combine and react to make new  
substances)

Nuclear Energy (page 15)
•	 Have	students	go	back	to	the	diagram	of	the	atom	

on page 13. Explain that the nucleus is the center 
of the atom, where the protons and neutrons are.

•	 Ask:	What is released during both nuclear fission 
and nuclear fusion? (energy)

 ✔ Checkpoint (Fusion: when the nucleus of one 
atom joins with the nucleus of another atom;  
Fission: when a nucleus is split apart)

After Reading
Reflect on Reading (page 15) Have students create 
visuals	to	represent	Vocabulary	words.	Distribute	
six index cards to each student. Have them use the 
headings on pages 10–15 to write the name of one 
kind of energy on each card. Have them reread to 
find the definition of each form of energy. Encourage 
students to discuss each picture, symbol, or diagram 
they draw.

Apply Science Concepts (page 15) This activity 
applies a concept from Find Out About on page 9. 
Have partners brainstorm as many examples as  
possible of the six forms of energy.

What Are Some Ways 
Energy Changes Form?  
(pages 16–19)

Before Reading

Build Reading Skills (page 16)
Main Idea and Details Use	Build	Reading	Skills	on	
page	16	to	review	how	to	identify	main	idea	and	
details. Read and discuss the tips. Then read aloud 
the first paragraph on page 18 and model identifying 
the main idea and details in a paragraph.

Think Aloud What is the most important idea in 
this paragraph? I’ll reread the first sentence to see 
if it helps me answer that question: “Energy can 
change from one form to another.” Do the details 
in this paragraph tell more about this one idea? 
Yes. For instance, a burning log is an example of a 
way energy changes form. Examples are details.

Then read aloud the fourth paragraph on page 18 
and guide students to identify main idea and details.  
Students can apply the skill in the Reflect on Reading 
activity on page 19.

Make a Connection (page 17)
Make a Connection Discuss the Make a Connection 
question. Use this discussion to build background 
and activate prior knowledge about ways energy 
changes form. (Possible answers: to grow, to make 
food)

Find Out About Read the statement to help students 
set a reading purpose. Explain that this is the impor-
tant topic that they will learn about in this section.
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5 Energy

During Reading

Changes in Energy (page 18)
•	 Discuss	the	photograph	of	a	burning	log.	Ask: 

What does the chemical energy in a burning log 
change to? (light and thermal energy)

•	 Point	out	the	photograph	of	the	hand	crank	flash-
light. Ask: What changes in energy happen when 
you use this flashlight? (Kinetic energy changes to 
electric energy [crank] and electric energy changes 
to light energy and thermal energy [bulb].)

 ✔ Checkpoint (Light energy changes to chemical 
energy.)

After Reading
Reflect on Reading (page	19)	Before	students	start	
creating their concept webs, ask: What main idea 
should go in the center? (Energy can change from one 
form to another.) Then have partners work together 
to fill in the details on their concept webs. (Possible 
answers: Photosynthesis changes light energy to 
chemical energy; fire changes chemical energy in 
wood to light and thermal energy.)

Apply Science Concepts (page 19) This activity  
applies a concept from Find Out About on page 17. 
Discuss students’ examples of home objects that 
change electric energy to another form of energy.  
(Possible answers: lamp: light; CD player: sound; 
blender: motion)

What Are Energy  
Resources? (pages 20–23) 

Before Reading

Build Reading Skills (page 20)
Cause and Effect Use	Build	Reading	Skills	on	page	20	
to	review	cause	and	effect.	Point	out	the	photograph	
of	solar	panels	on	page	22.	Read	the	caption	aloud	
and model identifying cause and effect.

Think Aloud To identify an effect, I ask, What hap-
pens? Light energy changes into electric energy. That is 
an effect. To identify causes, I ask, Why does this hap-
pen? The solar panels take in sunlight and change 
the energy from one form to another.

Students can apply the skill in the Reflect on Reading 
activity	on	page	23.	

Make a Connection (page 21)
Make a Connection Discuss the Make a Connection 
question. Use this discussion to build background 
and activate prior knowledge about what energy 
resources	are.	Point	out	that	the	fuel	we	use	in	cars	
is one example of an energy resource.

Find Out About Read each statement to help  
students set a reading purpose. Explain that these 
are the important topics that they will learn about 
in this section. 

Vocabulary Read	the	Vocabulary	words	aloud.	 
Review that the prefix non- means “not” and the 
prefix re- means “again.” Start a T-chart on the board 
for renewable resources and nonrenewable resources. 
Have students suggest examples as they read.

During Reading

Renewable and Nonrenewable  
Resources (page 22)
•	 Point	out	the	photograph	of	a	geothermal	power	

plant. Guide students as they read the caption 
and identify a cause and an effect. (Thermal  
energy from inside Earth helps produce steam, 
which then helps produce electric energy.)

•	 Ask:	Why are fossil fuels a nonrenewable  
resource? (They cannot be replaced easily.)

 ✔ Checkpoint (because we cannot use it up)

Using Energy Wisely (page 23)
 ✔ Checkpoint (We will use up the nonrenewable 

resources and make more pollution.)

After Reading
Reflect on Reading (page	23)	Before	students	start	
creating their cause and effect charts, remind them 
that conserving energy means using energy wisely. 
Then have students fill in the Effect box. (Possible 
answers: The supply of fossil fuels will last longer; 
less pollution will be made.)

Apply Science Concepts (page	23)	This	activity	 
applies	a	concept	from	Find	Out	About	on	page	21.	
Have partners or small groups brainstorm ideas for 
how your school can use energy wisely. Then have 
partners display and discuss their posters. 

➥ Continued on last page
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Name:  Date:

Delta Science Content Readers

Test: Energy
Part A: Vocabulary

energy	 fossil	fuels	 heat	 nuclear	energy

potential	energy	 renewable	resources	 temperature	 waves

Choose the correct vocabulary word for each definition. Write the word on the line.

 1. In science, ____________________________ means the ability to make  
things change.

 2. The kind of energy a ball on a high shelf has is ____________________________.

 3. Light energy moves in straight lines and travels in ____________________________.

 4. An object’s ____________________________ depends on how fast the particles 
in that object are moving.

 5. The word ____________________________ means the movement of thermal  
energy from one object to another.

 6. Both fission and fusion can change ____________________________ into other 
forms of energy.

 7. Examples of ____________________________ include solar energy and wind.

 8. Oil and coal are called ____________________________ because they are formed 
from things that were once alive.

Part B: Science Concepts
Mark the best answer to each question.

 9. Which two things affect how much kinetic energy an object has?

A  speed and position C  speed and mass

B  position and mass D  temperature and mass

 10. Which form of energy travels through matter but not through space?

A  light energy C  potential energy

B  nuclear energy D  sound energy
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Test: Energy (continued)

Energy

 11. A burning log is an example of which energy change?

A  from light energy to thermal energy and sound energy

B  from chemical energy to light energy and thermal energy

C  from electric energy to light energy and thermal energy

D  from chemical energy to electric energy and sound energy

 12. Turning off the TV and using light bulbs that need less energy are ways  
to do what?

A  conserve energy C  use solar energy

B  use fossil fuels D  make pollution

Write the answer.

 13. Your shirt and your father’s shirt hang in the sun on a clothesline.  
Which shirt has more thermal energy? Why?

 14. How are static electricity and current electricity alike? How are 
they different?

 15. Look at the diagram of the roller coaster. At which point on the track will the 
cars have the most kinetic energy? At which point on the track will the cars 
have the most potential energy? Why?
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8

Delta Science Content Readers	are	24-page	nonfiction	student	books	with	informative,	engaging	
text and full-color photos and illustrations. The readers present key science content and vocabulary 
found on state tests, present key reading skills and strategies useful for reading informational text, 
support and extend the experiences and content of hands-on activities, promote scientific inquiry, 
and serve as a home-school link. They are available in two editions: Red Edition for Grades 3–4 and 
Purple Edition for Grades 4–5. 

Let’s Review   
(inside back cover)
Have students complete their K-W-L charts before 
answering	these	questions.	Possible	answers	are	
shown. 

1. Cover Connection (Energy has many forms: It can 
be kinetic energy or potential energy; it can be 
sound energy, light energy, or thermal energy. 
Energy can change from one form to another: For 
example, electric energy changes into thermal 
energy and light energy when you turn on a light 
bulb.)

2. (Kinetic energy is the energy an object has when 
moving. Potential energy is the stored energy  
an object has because of where it is or what its  
condition is.) 

3.  (Any four: Sound energy: vibrations from a drum; 
Light energy: sunlight; Thermal energy: energy 
of moving particles in hot soup; Electric energy: 
current electricity to run a computer; Chemical 
energy: the energy in batteries; Nuclear energy: 
nuclear fission, atom splitting)

4.  (In photosynthesis, plants change the light energy 
from the Sun to chemical energy, which is stored 
in the plant as food. What we eat comes either 
from a plant or an animal that eats a plant.)

5. (Coal, oil, and natural gas are called fossil fuels  
because they formed over millions of years from 
the remains of living things that were buried 
under rock. They are nonrenewable because they 
cannot be replaced easily or quickly.)

6. Cause and Effect (Light energy always travels in a 
straight line. When it hits something like a wooden 
house, that object blocks the light from passing 
through, so shadows form on the other side of the 
object or building.)

7. Write (Stories should have energy as a superhero 
that changes form in order to achieve a goal. At 
least four Vocabulary words should be used.)

Try It! Guide students to realize that the rice bounces 
because of the sound waves, or vibrations, made by 
striking the pot.

Science at Home Have students do this activity at 
home with a family member. Remind them to list 
things they have at home that run on electricity and 
to sort and count them by room. Remind them also 
to list ways to conserve electricity.

Answers to Test  
(Teacher’s Guide pages 6–7) 
1. energy 2. potential energy 3. waves 4. temperature  
5. heat 6. nuclear energy 7. renewable resources 8. fossil fuels  
9. C 10. D 11.	B	12. A 13. father’s shirt; It is bigger, so it has more 
particles, which gives it more thermal energy. 14.	Both	involve	the	
electric charge of protons and electrons. Static electricity is the 
buildup of charge on an object. Current electricity is the steady 
flow of charge from one place to another. 15.	At	Point	C,	the	
cars have the most kinetic energy because they are moving at the 
greatest	speed.	At	Point	B,	the	cars	have	the	most	potential	energy	
because they are at the highest point.

ADDITIOnAL ASSESSMEnT OPPORTUnITIES  Use the 
Checkpoints, Reflect on Reading, and Apply Science 
Concepts features and Let’s Review questions as  
additional assessment opportunities.

This teacher’s guide is available online at

www.deltaeducation.com 
1-800-442-5444

Copyright © 2009	Delta	Education	LLC,	 
a member of the School Specialty family.  
All rights reserved.

Printing 3 — 2/2010
Worldcolor, Leominster, MA

ISBN: 978-1-60395-440-2
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Lessons 50–51 
Properties of Matter 
 
Objectives 
Students 

 explain that physical properties are observable characteristics that enable one 
to differentiate objects 

 infer that objects are made of one or more materials based on observations of 
the physical properties that are common to each individual object 

 conclude that materials have their own set of physical properties that are 
observable  

 compare the physical properties of smaller, visible pieces of a material to those 
physical properties of the entire object 

 design an investigation to determine if the physical properties of a material will 
remain the same if the material is reduced in size   

 
Schedule 
 Session I  About 40 minutes 
 Session II About 40 minutes 
   
Materials 
 For each student 
 1 Student Sheet Properties of Matter, Parts 1, 2, and 3 
 1 Student Sheet Investigation Recording Sheet, Parts 1, 2 and 3  
 
 For each team of four 
 1  lump of clay*  
 1  sheet of construction paper* 
 2 cups, plastic* 

1 hand lens* 
 1  pair scissors* 
 1  piece of string, about 1 m (40 in)* 
  water* 
 
 For the class 
 1 metal paper clip* 
 1  roll paper towels* 
 1 pencil*  
 1 wood block* 
 
*provided by the teacher 
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Preparation 
Session I 

1. Make a copy of the Student Sheet Properties of Matter, Parts 1 and 2, for each 
student. 

2. Have a wood block, a metal paper clip, and a pencil on hand for a demonstration. 
 
Session II 

3. Set up the materials listed above for each team of four at a distribution station. 
Each team needs a sheet of construction paper, a length of string, a pair of 
scissors, a lump of clay about the size of an egg, a hand lens, and two plastic 
cups, one filled with water and the other empty. Have the roll of paper towels on 
hand. 

4. Make a copy of the Student Sheet Properties of Matter, Part 3, for each student. 
5. Make a copy of the Investigation Recording Sheet, Parts 1, 2, and 3, for each 

student.   
 
Guiding the Activity 
Session I 

1. Recall with students that when they investigated states of matter in FOSS 
Measuring Matter Investigation 2, Part 1 (Investigations Guide pages 102–108), 
they learned how to tell the difference between, or to differentiate, solids, liquids, 
and gases by their properties. Ask, What does the word property mean? 
A property is something about an object or material that we can observe with the 
senses or measure with a tool. Properties are characteristics that distinguish one 
kind of matter from another.  
 
Elicit some of the properties that students have observed and measured in their 
investigations of matter, such as length, shape, color, mass, temperature, 
magnetism, and whether something floats or sinks in water. See also FOSS 
Measuring Matter notebook sheet 6, Properties of Solid, Liquid, and Gas. 
 
Depending on your class, you may wish to brainstorm a list of words to describe 
properties and record them in a chart or concept web on the board. For example, 
• Color words: yellow, silver, brown, red, blue, dark, light 
• Shape words: round, square, oval, triangle, diamond, pointy, sphere 
• Texture words: smooth, rough, bumpy, greasy 
• Size words: large, small, tiny, long, short, or actual or estimated measurement 
• Temperature words: hot, cold, warm, or actual or estimated measurement 
• Hardness words: soft, hard, bendable 
• Weight or mass words: heavy, light, or actual or estimated measurement 

 
2. Emphasize that we can identify objects by describing their properties. For 

example, hold up two classroom objects, such as a wood block and a metal 
paper clip. Say, I want you to draw a picture of the object that is made of 
metal, is about 2.5 cm (1 inch) long, and looks like a wire bent into an oval 
shape. Which object will you draw a picture of? Why? 
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paper clip, because you described the properties of the paper clip, not the block 
 

Let volunteers repeat the activity with pairs of objects of their choosing until 
students understand that properties are observable characteristics that can be 
used to differentiate objects. Point out that, similarly, properties can be used to 
classify or sort objects. 

 
3. Refer to FOSS Measuring Matter Investigation 4, Part 1, Mixing Solids 

(Investigations Guide pages 207–213). Ask, How did we use physical 
properties when we investigated mixtures of solid materials, such as sand 
and gravel, plastic and metal paper clips, and plastic and wood beads? 
We used the physical properties of the objects to separate the mixtures. We 
separated sand and gravel using the property of grain size. We separated the 
paper clips using the property of magnetism. We separated the beads using the 
property of buoyancy, or whether a bead sank or floated in water.   
 
Tell students that now they will think about a different way in which materials are 
“mixed.” They will try to use properties to find out about the materials.  
 
Hold up the wood block again and a pencil, and ask, What do you notice about 
the block and the pencil?   
Both are made of wood, but the pencil is made of other materials, too. It also is 
made of lead (graphite), rubber (eraser), and metal (collar). 

 
Discuss how students inferred—or formed an opinion based on observations— 
that the pencil is made of more than one material. Elicit that they observed the 
properties of materials other than wood, such as the metal’s shininess and 
hardness, the rubber eraser’s flexibility and color, and the graphite’s black color 
and soft tip that is easily worn down.   
 
Look around the room. What other objects do you see that are made of 
more than one material? What properties of the materials can you observe?  
Possible answers: a sneaker (canvas, leather, rubber); a notebook (cardboard, 
cloth, metal); a fish tank (metal, glass); a pair of scissors (plastic, metal)   

 
Summarize that even when materials are combined in mixtures or in an object 
made of more than one material, each material has its own set of observable 
physical properties.   

 
4. Give a copy of the Student Sheet Properties of Matter, Parts 1 and 2, to each 

student. Have students answer the questions. Discuss their answers as a class.  
 
Session II 

5. In this lesson, students continue investigating properties of matter. First, they will 
investigate whether a small piece of an object or material has the same physical 
properties as the whole object or material.  
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6. Introduce the session by holding up a roll of paper towels and asking students 

what they observe. Let volunteers suggest its physical properties. Then hold up a 
single paper towel. Ask students to compare the properties of the single paper 
towel with those for the whole roll. Guide students to understand that, except for 
the amount, the single paper towel is the same kind of matter as the entire roll. It 
has the same color, texture, kind of matter, ability to absorb liquids, softness, and 
so on. In the same way, one slice of pizza has the same “pizza properties” as a 
whole pizza, and so on.   

 
7. Divide the class into teams of four, and distribute the following materials to each 

team: a sheet of construction paper, a length of string, a pair of scissors, a lump 
of clay about the size of an egg, and two plastic cups, one filled with water and 
the other empty. Also give each team a hand lens. Explain that they will work in 
teams to compare the properties of a small piece of each material with those of 
the whole piece. Give a copy of the Student Sheet Properties of Matter, Part 3, 
to each student. Have teams collaborate to answer the questions.   

 
When teams are finished, discuss their conclusions. Confirm that a small piece of 
a material has the same physical properties as the whole.   

 
8. Now students will design an investigation to find out if the physical properties of a 

material stay the same if the material is reduced in size. Say, We have 
discovered that a small piece of an object or material has the same 
physical properties as the whole or larger object. Do you think the opposite 
is true, too? Does an object or material keep its physical properties when it 
is made smaller, such as when a piece is cut off or when it is broken in 
half? How could we find out? Accept a few suggestions from the class.  

 
9. Give a copy of the Investigation Recording Sheet, Parts 1, 2, and 3, to each 

student. Have students work in their teams of four to design an investigation to 
answer the question, Do the properties of a material stay the same if the 
material is made smaller? Encourage students to base their investigations on 
the objects and materials already on hand. They can then conduct the 
investigation to answer the question. Their evidence should lead students to 
conclude that the physical properties of a material remain the same if the 
material is reduced in size.    

 
Student Sheet Sample Answers: Properties of Matter. 1. A property is something about an 
object or material that can be observed with the senses or measured with a tool. 2. color (red, 
orange) and texture (smooth, bumpy); both are round (or spherical), are about the same size, are 
fruits, come from living things, have seeds inside, can be eaten; 3. a magnet; no, because only a 
magnet has all those properties; those properties tell it apart from anything else; 4. milk; no, 
because only milk has all those properties; those properties tell it apart from anything else; 5. 
paper clip, metal; cup, plastic; T-shirt, cotton; 6. pencil, wood, lead, rubber, metal; sneaker, 
canvas, rubber, leather; hammer, wood, metal; 7. I can observe the properties of different kinds of 
material. 8. pencil; I observe the smooth wood, the dark lead, the soft eraser, and the hard shiny 
metal. 9. water; 10. I poured a little water from the full cup into the empty cup. 11. Both feel wet 
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when I touch them, have no smell, are clear, pour and take the shape of the cup. 12. Small 
pieces of the paper, string, clay, and water had the same properties as the whole piece. 
Investigation Recording Sheet: Title of Investigation: Properties of a Material That Is Made 
Smaller. 1. Do the properties of a material stay the same if the material is made smaller? 2. If I 
tear a piece off a sheet of construction paper, then the paper will still have the same properties, 
even though its size is smaller. I think this will happen because I know that small pieces of 
material have the same properties as whole pieces. 3. I will observe and record the properties of 
a whole sheet of construction paper. Then I will tear off a corner to make the sheet smaller. Then 
I will observe the properties of the torn sheet and the piece; Materials: one sheet construction 
paper, no tools needed; Drawings will vary. Change: the size of the sheet of paper; Keep the 
same: the kind of material; 4. I will observe and compare the properties before and after. I will 
make a table for recording properties of the whole sheet and of the sheet after its size is reduced. 
5.  I will show my table and write about it. 6. I conclude that the properties of the material 
construction paper stay the same when the material is made smaller. 
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Name____________________________________Date_______________ 
 
Properties of Matter             Part 1 
 

1. A property is ______________________________________________ 
 

_________________________________________________________ 
  

2. Think about an apple and an orange.  
Name two properties you could use to tell them apart. 

 
_________________________________________________________ 
 
Name two properties you could use to sort them into the same group.  
 
_________________________________________________________ 
 

3. A certain object is hard and made of metal. It is shaped like a 
horseshoe. It sticks to a refrigerator. It pulls paper clips toward it.    

 
What is it? ________________________________________________  
 
Could it be anything else? Explain. _____________________________ 
 
_________________________________________________________ 
 

4. At lunch, you have a material on your tray that is white and cold. It flows. 
It has no set shape but takes the shape of its container.  
 
What is it? ________________________________________________ 
 
Could it be anything else? Explain. _____________________________ 
 
_________________________________________________________  
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Name____________________________________ Date_______________ 
  
Properties of Matter             Part 2 
 

5. List three objects made of one material. Name the material. 
Object Made of One Material Material Object Is Made Of 

  

  

  

 
   

6. Most objects are made of more than one material. List three objects 
made of more than one material. Name the materials. 

Object Made of Two or More Materials Materials Object Is Made Of 
  

  

  

 
7. What makes you think these objects are made of more than one 

material? 
 
_________________________________________________________ 
 
_________________________________________________________ 
 

8. Pick one of the objects you listed in number 6. What properties of the 
different materials can you observe? Describe the properties. 
 
_________________________________________________________
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Name____________________________________ Date_______________ 
  
Properties of Matter             Part 3 
 

9. Work in a team of four. Let each team member choose one of the 
materials. Put a check beside your material.  

 _____ construction paper  _____ clay 
 _____ string    _____ water   
 

10. Get a small piece or a small amount of your material. Tell how you did 
this. 

 
_________________________________________________________ 
 
_________________________________________________________ 

 
11. Compare the properties of the small piece with the properties of the 

whole. Use the hand lens for a close-up look. What do you observe? 
 

_________________________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________ 

 
12. Talk with your teammates about all four materials. Share your ideas. 

What can you conclude?   
 

_________________________________________________________ 
 
_________________________________________________________ 
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Name ___________________________________ Date _______________ 
 
Investigation Recording Sheet          Part 1  
Title of Investigation _______________________________________ 
 
1.  State the Investigation Question (What do you want to find out?) 
 
____________________________________________________________ 
 
____________________________________________________________ 
 
2.  Write a Hypothesis (Predict an answer to the Investigation Question) 
 
If  __________________________________________________________ 
 
then ________________________________________________________ 
 
I think this will happen because __________________________________ 
 
____________________________________________________________ 
 
3.  Test the Hypothesis by Conducting an Experiment 
 
What will you do? Describe your procedure.  

____________________________________________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
 

What materials and tools will you use? 

____________________________________________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
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Name___________________________________ Date_______________ 
 
Investigation Recording Sheet          Part 2  
Test the Hypothesis (continued) 
 
Draw and label your setup.  
 
 
 
 
 
 
 
 
 
 
What one thing will you change in your investigation? (This is what you are 
testing.) 

 
____________________________________________________________ 
 
What things will you keep the same? ______________________________ 
 
____________________________________________________________ 
 
____________________________________________________________ 
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Name___________________________________ Date_______________ 
 
Investigation Recording Sheet          Part 3  
 
4.  Collect and Record Data 
 
What will you observe and measure? ______________________________ 
 
____________________________________________________________ 
 
How often? __________________________________________________ 
 
How will you record data? Make a table in your science notebook. 
 
____________________________________________________________ 
 
____________________________________________________________ 
 
 
5.  Display Data and Analyze Results 

How will you display your data? Will you use a chart or graph? 

____________________________________________________________  
 
____________________________________________________________ 
 

 

6.  Draw Conclusions 
Study your results. What do you conclude? 

____________________________________________________________  
 
____________________________________________________________ 
 
____________________________________________________________ 
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Force and Motion 1

Students explore Force and Motion with twelve hands-
on activities and the Delta Science Reader. Students use a
Delta Education tool—a push-pull meter—to measure force.
They compare the relative work of moving identical objects
different distances and different objects identical distances.
Then students discover how simple machines make work
easier by reducing the amount of force needed. They lift
with levers, roll with wheels and axles, and raise with fixed
and movable pulleys. They drag loads up inclined planes,
separate objects with wedges, and secure wood blocks with
screws. In a teacher demonstration, they see how a spring
scale works. Young scientists crank gears, decrease friction,
and investigate household gadgets to identify what makes
them labor-saving devices.

In the Delta Science Reader Force and Motion, students
read about the relationship between force, motion, and
work. They discover how the six simple machines—lever,
wheel and axle, pulley, inclined plane, wedge, and screw—
help people do work by moving objects easier, faster, or
farther. They also read about people in science—bicycle
inventors—and how they created ways to make the bicycle
an increasingly more complex (and safe) machine. Finally,
students find out how the waterwheel works and how
friction affects motion.

About Force and Motion
DeltaScienceModules, THIRD EDITION
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Hands-on Activity Student Objectives

Measuring Force
page 13

Levers for Lifting
page 31

Wheels Overcome
Friction
page 49

Gears: Wheels with
Teeth
page 65

Inclined Planes
page 83

Screws
page 101

Assessment
page 119

• observe how gears transfer force
• observe how gears can change the direction of rotation
• observe how gears can change the speed of rotation

• measure the amount of force it takes to lift a load
• measure the amount of force it takes to drag the same load up an inclined plane
• discuss the tradeoff of force for distance when using an inclined plane

• See page 119.

1

2 delta science modules

3

5

7

9

11

Overview Chart for Hands-on Activities

2 Work in Motion
page 23

4 Friction Stops Motion
page 41

• observe the effects of friction on a moving object
• discover how lubrication reduces friction between an object and the surface over

which it moves
• suggest additional ways to reduce friction between objects

6 The Wheel and Axle
page 57

• identify the parts of a wheel and axle
• observe how force gets transferred between the wheel and the axle
• use a wheel and axle to lift a load
• investigate the tradeoff of force for distance when using a wheel and axle machine

8 Pulleys: Groovy
Wheels
page 73

10 Wedges
page 91

• observe how a wedge changes the direction of applied force
• use a wedge to lift a load
• discuss the tradeoff of force for distance when using a wedge

12 Handy Dandy
Simple Machines
page 111

• review the six types of simple machines
• examine a variety of common objects and discuss the features that make them simple

machines
• describe how each item makes work easier

• observe the effect of pushing and pulling on objects
• make a “push-pull meter,” a device used to measure force
• use the push-pull meter to measure the amount of force it takes to move various

objects

• discuss what it means to do work
• identify the elements necessary for work to be accomplished
• compare the amount of work accomplished in moving objects a distance
• discuss ways in which machines help make work easier

• name the parts of a lever
• use a lever to lift a load
• discover how the position of the fulcrum affects the amount of force needed to lift a load
• discuss the tradeoff between force and distance when using a lever to do work

• measure the amount of force it takes to drag a load
• measure the amount of force it takes to roll a load on dowels
• conclude that even the most primitive wheels reduce friction between an object and

the surface over which it moves

• make a single, fixed pulley and use it to lift a load
• observe that a fixed pulley reverses the direction of applied force
• make a single, movable pulley and use it to lift a load
• observe that a movable pulley reduces the amount of force required to lift a load

• discover that a screw is an inclined plane wrapped around a cylinder
• observe how screws change the direction of force
• compare the amount of force it takes to drive a nail and a screw into a piece of wood
• discuss the tradeoff of force for distance when using a screw

3.P.52



Process Skills Delta Science
Reader

force, gravity

Vocabulary

observe, make and use models,
measure

page 2

Force and Motion 3

Force and Motion

communicate

observe, communicate, measure,
compare

observe, make and use models,
predict

make and use models, observe

observe, make and use models,
communicate

communicate

pages 3, 4, 5

pages 2, 15

pages 7, 14

page 8

page 10

page 5

energy, machine, work

friction, lubricant

groove, pulley

wedge

communicate, measure page 6

roller, wheel page 2measure, predict, infer

observe gear, teeth

page 9measure, communicate inclined plane

interpret data, observe,
communicate

cylinder, screw, threads page 11

axle, wheel and axle

arm, effort, fulcrum, lever, load, pivot, simple machine,
tradeoff

compound machine, gadget, infomercial

See the following page for the Delta
Science Reader Overview Chart.
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Overview Chart for Delta Science Reader
Force and Motion

4 delta science modules

Selections
Related 
ActivityVocabulary

force, friction, gravity, magnetic force, newton,
spring scale, weight

Think About...

People in Science

Did You Know?

What Is a Force?
page 2

Activities 1, 4

direction, distance, motion, position, speedWhat Is Motion?
page 3

Activity 2

energy, workEnergy and Work
page 4

Activities 1, 2

effort, fulcrum, inclined plane, lever, load,
machine, pivot, pulley, screw, simple
machine, wedge, wheel and axle

What Are Simple Machines?
• Lever
• Wheel and Axle
• Pulley
• Inclined Plane
• Wedge
• Screw

pages 5–11

Activities 3–11

• Bicycle Inventors
page 12

Activities 5, 12

waterwheel

lubricant

• How Waterwheels Work
page 14

• About Friction
page 15

Activity 6

Activities 4, 5

See pages 127–134 for teaching suggestions
for the Delta Science Reader.
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Additional science background information
appears at the beginning of each activity and
in the Delta Science Reader section.

Most of the activities we perform each day
involve moving things. For an object to move,
a force—a push or a pull—must act upon it.
Scientifically speaking, when a force is
applied to an object and the object moves,
work is accomplished. Whenever work is
done, energy is used. Energy is the ability to
make things move or to cause change. Energy
is used to apply force on an object and make
it move.

Machines are devices that help us do work by
helping us move things easier, faster, or
farther. They may be complicated, consisting
of many parts and requiring electricity or fuel
to operate—or they may be quite simple,
consisting of just one moving part and
requiring only the force provided by a human
being or an animal.

Simple machines are the basic components
of which all other machines are made. They
include the lever, wheel and axle (including
gears), pulley, inclined plane, wedge, and
screw. Most simple machines work by helping
us move objects using less force. However, in
order to use less force, that force must be
applied over a longer distance. That is the
tradeoff inherent in all simple machines.

The lever is the first type of simple machine.
All levers have four parts: a rigid bar called
the arm; the fulcrum around which the arm
pivots; the load; and the effort, which is the
force applied to move the load. In a first-class
lever (the subject of this activity), the fulcrum
is located between the effort and the load.
Applying force to the effort end causes the
load end to be lifted. In this way, a lever
transfers and changes the direction of force.
Moving the fulcrum changes the amount of

force necessary to lift the load, as well as the
distance through which the load and effort
each move.

The second type of simple machine is the
wheel and axle. But first a distinction must be
made between rotating wheels and a wheel
and axle machine. A rotating wheel is not a
simple machine, although using a wheel
reduces the amount of force it takes to move
an object. The wheel does this by overcoming
friction between the object and the surface
over which it moves. Friction is a force that
resists motion. Friction is produced whenever
two surfaces rub together. A wheel and axle
machine is made by inserting a shaft into the
center of a wheel, such that the wheel and
axle turn as a unit. In this way, force is
transmitted between the wheel and the axle.
The difference in size between the wheel and
axle modifies force as it is transmitted. A
small force applied over a large distance (the
circumference of the wheel) is converted into
a larger force applied over a small distance
(the circumference of the axle).

A gear is a special type of wheel with teeth
evenly spaced around the outer edge. When
two gears are placed side by side, such that
their teeth mesh, applying force to one gear
causes the other to move in the opposite
direction. In this way, gears transmit and
change the direction of force. When two gear
wheels of different sizes are connected, they
work like a wheel and axle to modify force.
This modification of force is evident in the
speed at which the gear wheels each turn,
with the larger gear wheel always turning
more slowly—and with more force—than the
smaller gear wheel.

A pulley is a third type of simple machine. A
pulley is a grooved wheel that turns around a
stationary axle. A rope (or chain) rides in the
groove of the wheel, causing the wheel to

Force and Motion 5
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turn easily as the rope gets pulled. A fixed
pulley is a pulley that does not move. A
single, fixed pulley does not reduce the
amount of force needed to lift the load. In
fact, it may take slightly more effort due to
friction. Instead, a single, fixed pulley
changes the direction of applied force,
enabling you to pull down in order to lift the
load. With your body weight and gravity to
assist you, that makes the work seem easier.
A movable pulley is one that moves along the
rope as the rope is pulled. A single, movable
pulley helps make work easier by reducing
the amount of force it takes to lift a load. That
is because half of the load is supported by
someone or something else, and half is
supported by you. However, the rope must be
pulled twice as far in order to get the load to
move half as much.

The inclined plane is the fourth type of simple
machine. An inclined plane, commonly called
a ramp, is a flat surface that slopes. It is the
only type of simple machine that does not
move. Instead, objects are moved up an
inclined plane in an effort to raise them. The
advantage of using one is that it takes less
force to drag an object up an inclined plane
than it does to lift it straight up. However, the
object must be moved over a greater
distance, that is, over the length of the
inclined plane.

A fifth type of simple machine is the wedge. A
wedge is simply an inclined plane that moves.
Wedges are often used to separate objects.
When force is applied to the wide end of the
wedge, the narrow end of the wedge is driven
into the object, widening the opening and
allowing the wedge to penetrate deeper with
each application of force. Wedges can also be
used to lift objects. The thin edge of the
wedge is inserted under the object to be
lifted, then force is applied to the wide edge

of the wedge. It takes less force to push the
wedge under the object than it does to lift the
object. But in order to lift the object a short
distance (the height of the wedge), you need
to move the wedge a long distance (the
length of the wedge).

The sixth and final type of simple machine is
the screw. A screw is really just an inclined
plane wrapped around a cylinder. The spiral
ridges around the shaft of the screw are
known as the threads. Screws are used most
often to attach things. As the screw is turned,
the threads cut into the object being attached
and pull it up the shaft of the screw. The
closer together the threads on the shaft, the
easier it is to screw in the screw, but the more
turns that must be made. That is because the
inclined plane of which the screw is made is
longer, with a more gradual slope.

6 delta science modules
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Teacher Note for DSM Force and Motion, Activity 7    
 
Inferences and Conclusions 
 
In DSM Force and Motion, Activity 7, Step 4, students infer the direction in which an 
additional gear wheel added to a gear system will turn (DSM Force and Motion 
Teacher’s Guide pages 68–69). 
 
Introduce or reinforce the term infer to students during this investigation. Explain that to 
infer is to explain or interpret an observation based on prior experience and knowledge. 
In this case, help students remember that they observed the first and third gear turn in 
one direction and the second gear turn in the opposite direction. Ask, In what direction 
did you infer that the fourth gear would turn? 
in the same direction as the second gear, opposite the gear just before it   
 
Ask, Did you know for sure it would turn that way? Elicit that students did not know 
for sure. They based their inference on what they had observed about gears and on 
their experience with gears, not on actually seeing the gear turn. 
   
Once students added the fourth gear, ran the system, and could see the gear turning as 
they had inferred it would, they had evidence that their inference was correct. With 
evidence and data, they can draw a conclusion: a gear turns in the opposite direction 
from the gear that drives it. Guide students to understand that a conclusion is a 
judgment or decision based on evidence. An inference may or may not be correct—
different people can make different inferences about the same observation. But a 
conclusion based on evidence, such as collected data on repeated trials in 
investigations, is likely to be true.  
 
Give each student a copy of the Student Sheet Inferences and Conclusions (page 
follows). Have students complete the sheet, and then discuss their answers as a class. 
Guide students to recall some of their science investigations that have led them to draw 
conclusions (question 6). 
 
Throughout the Grade 3 science units, whenever students use their experience and 
knowledge to explain an observation, they are making an inference. And whenever they 
analyze data and evidence to make a judgment about how or why something happened, 
they are drawing a conclusion. For example, see DSM Plant and Animal Populations, 
Activities 8 and 9; FOSS Water, Investigation 4, Part 1. Student estimates of 
measurements throughout FOSS Measuring Matter are a kind of inference.  
 
Student Sheet Sample Answers: 1. There is a fire nearby, or something is burning. 2. The wind is 
blowing hard. 3. The season is fall. 4. Baby birds have hatched and flown away. 5. a conclusion, because 
it is based on evidence, not just on seeing a healthy plant; 6. Descriptions of investigation conclusions will 
vary.  
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Name___________________________________________ Date__________________ 
 
Inferences and Conclusions 
    
1. You observe smoke. What can you infer? 

 
_________________________________________________________ 
 

2. You observe trees bent and the flag flapping. What can you infer? 
 

_________________________________________________________ 
  
3. You observe cooler weather and leaves changing colors. What can you 

infer? 

 
_________________________________________________________ 

  
4. You observe a bird’s nest containing broken shells. What can you infer? 

 
_________________________________________________________ 

  
5. Say you plant three bean plants. You put one plant in sunlight, one in 

shade, and one in a dark room with no light. You use the same kind of 
soil. You give the plants the same amount of water. You observe and 
measure the plants for two weeks. Based on your observations and 
measurements, you decide that plants need light to grow well. Is this an 
inference or a conclusion? Explain.  

_________________________________________________________ 
 
_________________________________________________________ 
 

6. In your science notebook, write about one conclusion you have drawn in 
a science investigation. 
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Teacher Note for DSM Force and Motion, Activity 12  
 
Designing with Simple Machines 
 
In DSM Force and Motion, Activity 12, students explore common household devices 
that are compound machines, or machines that contain two or more simple machines 
that work together to do a job. Students also review the six types of simple machines 
and how each one makes work easier. Build on this synthesizing activity by challenging 
students to design and construct an apparatus that contains a simple machine. 
 
Tell students they now will apply what they have learned about simple machines. They 
will design and build a tool or device to do a job—the tool or device must contain a 
simple machine. Allow additional sessions as needed for students to develop and 
present their designs and then to build and demonstrate their devices. 
 
The first step in the design process is to identify what job the device must be designed 
to do. You may wish to determine one job or problem that all students will work on. Or 
you may let students come up with a job or problem that interests them. Sample jobs for 
a device that contains a simple machine: 

• lift a box of books from the floor to a bookshelf 
• get a basket of supplies from the ground to a tree house 
• grab an object that is too high to reach 
• move a rock off the playground 
• make a toy car travel across the classroom 
• hold your place in a book, or turn the pages as you read 

  
Give a copy of the Student Sheet Designing a Device That Contains a Simple 
Machine, Parts 1 and 2, to each student (pages follow). Have students work in teams 
of two or four to follow the steps in the design process. Encourage students to use their 
science notebooks to record possible solutions and sketches as they develop their 
ideas for solving the design problem.   
     
Let teams present their designs and get feedback from classmates. Make available 
classroom craft supplies and any materials from the DSM Force and Motion kit that 
students may need for constructing their devices (such as pulleys, gears, rubber bands, 
paint stirrers, string, dowels, wooden wheels, cardboard for ramps). Help students 
collect or obtain any other materials listed in their designs.  
 
Allow time for teams to construct their devices and demonstrate them for the class. Can 
classmates identify the simple machine used in each device? 
 
Student Sheet Sample Answers: Designs will vary. Be sure that each design meets the sole criterion: 
the device must contain a simple machine—lever, wheel and axle, pulley, wedge, screw, or inclined 
plane. 
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Name_____________________________________________ Date________________ 
 
Designing a Device That Contains a Simple Machine                   Part 1  
 
Design the Device 
 
1.  Job my device will do: _______________________________________ 
 

_________________________________________________________ 
 
 
2.  Name of my device: _________________________________________ 
 
 
3.  Simple machine used in my device: ____________________________ 
 

_________________________________________________________ 
 
 
4.  Drawing of my device: 
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Name_____________________________________________ Date________________ 
 
Designing a Device That Contains a Simple Machine          Part 2 
 
5.  How my device works: 
 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

6. Tools and materials I need to make my device:  
 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________  

Build the Device 
 
7. Work with your team to make your device. Show the class how it works. 
 
8. Did your device do the job it was designed for?   
 

_________________________________________________________ 

_________________________________________________________  

9. How could you change your device to make it work better?  
 

_________________________________________________________

_________________________________________________________  
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