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The Teacher Lesson Manual engages and guides teachers to implement 
hands-on science lessons with their students. Lesson by lesson, students 
develop strong process skills and in-depth understanding of specifi c concepts.

The book brings teachers up to speed for the science content through 
“Teacher Background Information” and in-context lesson notes. Teachers can feel 
comfortable with leading the class—whether they have a long history of teaching 
science or not.

Each Teacher Lesson Manual focuses on a set of Big Ideas for a science topic. Each 
lesson focuses on a Big Idea. Groups of lessons (called clusters) develop a Big Idea 
through a series of diff erent experiences and discussions. 

Lessons Follow a Consistent Sequence
  •   Engage – In this section of a lesson, the teacher introduces the topic.     
 The goal is to briefl y generate interest, activate prior knowledge, or link   
 the day’s activities to what has come before.

  • Explore – This is often (but not always) a hands-on exploration    
 conducted in small groups. Students record their work in their Science   
 Notebooks. Collaboration with peers is encouraged. Key materials are   
 provided in the ExploraGear kit.

   Refl ect and Discuss – In this important section, the teacher and students   
 discuss what they observed, share ideas and data, and refl ect on the day’s  
 activities. This portion of the lesson brings the class back to the Big Idea.

You’ll fi nd that while the lesson format is very consistent, students explore science 
content and the process of “doing science” in a large variety of ways.

You’ll also fi nd that students LOVE the mix of active,
hands-on, minds-on science.

Teacher Lesson Manual

  •   Engage
 The goal is to briefl y generate interest, activate prior knowledge, or link   

  Refl ect and Discuss
 discuss what they observed, share ideas and data, and refl ect on the day’s  

  • Explore
 conducted in small groups. Students record their work in their Science   
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Lessons at a Glance
Science Content: Big Ideas

The Matter Unit concentrates on the following Big Ideas. Along 
with the scientific Habits of Mind discussed on pages 6–7, these 
concepts are reinforced throughout the unit. The lessons in which 
each Big Idea is introduced or is a major focus are indicated in 
parentheses.

Lessons
• Matter commonly exists in one of three states: solid, liquid, or 

gas. (Lessons 1, 5)

• Some properties help us classify matter as solid, liquid, or gas. 
(Lesson 2)

• All matter takes up space (has a volume) and has mass (which 
we usually measure by weight). (Lessons 3–6)

• Materials can be described in terms of their properties. 
(Lessons 3–4, 6, 14)

• Matter can change between states. (Lessons 7–9)

• Temperature affects the change of matter from one state to 
another. (Lessons 7, 9)

• Even if matter is not visible, it still exists. (Lessons 8–9)

• One way to answer a question is to design a simple 
experiment. (Lessons 10–11)

• When you mix materials together, the result weighs the same 
as the sum of the parts. (Lessons 12–13)

• A mixture can often be separated by the properties of the 
different materials in it. (Lessons 12–13)

• Sometimes when you mix materials together, you get a new 
material with different properties. (Lessons 14–15)
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Cluster 1: Properties of Matter 
(Lessons 1–�)

Overview Students sort materials as solid, liquid, and gas, and list some of the properties of each. They arrive at a definition 
of matter. While studying the properties of weight and volume, they weigh and re-weigh solids after changing 
the solids’ shapes, pour liquids into containers with different shapes, and measure the volume of solids using 
displacement. They discover that changing the shape of a solid or liquid does not change its weight or volume. 
Students design several simple investigations to answer the question, “How do we know that air takes up space?” 
Finally, they are introduced to the property of density, or how heavy something is for its size.

Science  
Content

• Matter commonly exists in one of three states: solid, liquid, or gas.
• Some properties help us classify matter as solid, liquid, or gas.
• All matter takes up space (has a volume) and has mass (which we usually measure by weight).
• Materials can be described in terms of their properties (e.g., size, weight, color, density).
• Properties can be measured using tools.
• When recording measurements, always include the unit of measurement.
• When you change the shape of a solid or a liquid, its weight and volume remain the same.
• Investigative questions, predictions, clear procedures, observations, and conclusions are basic elements of 

scientific investigations.• Field guides are used to identify rocks and learn more about their properties.

Science  
Center

• Post students’ lists of solids, liquids, gases, and unanswered questions.
• Examine balloons filled with mystery substances.
• Change the shape of a solid, and weigh it each time.
• Pour the same volume of liquid between containers of various sizes.
• Try new investigations to show that air takes up space.
• Explore materials with different densities.

Family  
Links

• Classify the objects in their home refrigerator according to states of matter.
• Weigh themselves in different positions on a bathroom scale (standing, curled up, and stretched out).
• Identify foods that are packaged by weight, not volume.
• Describe the densities of two different objects to someone at home.

Further  
Science  
Explorations

• Briefly discuss how mass and weight are different, but related.
• Invite students to bring in balloons of their own mystery materials.
• Develop critical thinking skills by discussing ideas from the Lesson 1 science talk in small groups.
• Explore and discuss properties of different collections of solids and a variety of liquids.
• Weigh and re-weigh steel wool after compressing it and stretching it out.
• Measure the air spaces in loose collections of solids by replacing the air with water and measuring the water.
• Measure the volume of air in a cup.
• Show that air has weight by comparing the weight of an inflated ball with a deflated ball.
• Compare the effects of air resistance on flat paper and crumpled paper.
• Create a column of layered liquids with different densities, and drop small objects into the column to see where 

they land.

Cross- 
Curricular 
Extensions

Language Arts: Research questions about matter and present reports. Use descriptive language to compare 
materials. Read and discuss the book, Mr. Archimedes’ Bath. Read about hot air ballooning.
Mathematics: Express density as weight per volume (g/cc).
Social Studies: Research aviation technologies that rely on the properties of air. Discuss population density.
Arts: Create paintings while working with matter in its three common states. Make pinwheels, kites, and 
windsocks.

|   MATTER  |   uniT suMMARy
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Cluster 2: Changing States of Matter 
(Lessons �–11)

Cluster 3: Mixing Matter 
(Lessons 12–15)

Students learn that the state of matter can change 
between solid, liquid, and gas. They discover that 
temperature can affect the state of matter as they 
melt substances, and investigate evaporation and 
condensation. They consider a number of variables that 
affect evaporation and then design and conduct a fair test 
to investigate their ideas. Students increase their scientific 
inquiry skills by collecting data and using the data to draw 
conclusions.

Students mix solids together and use visual properties, as 
well as properties of magnetism and floating or sinking, 
to separate them. They compare a sand/water mixture to 
a salt/water mixture. They dissolve salt in water. They also 
evaporate the water from a salt solution and examine the 
solid salt crystals that remain. They weigh the components 
of mixtures and compare the totals to the weight of the final 
mixtures. They investigate a mixture of cornstarch and water, 
and find that it has properties unlike any other substance 
explored in the unit. Finally, they are introduced to chemical 
changes and they discuss how these are different from the 
physical changes they have observed throughout the unit.

Overview

• Matter can change between states.
• Temperature affects the change of matter from one 

state to another.
• Even if matter is not visible, it still exists.
• Weight does not change between solid and liquid states.
• Water that has evaporated is water vapor in the air.
• Water condenses on cold surfaces.
• In a fair test, the experimenter changes one variable 

while keeping all other variables the same.

• When you mix materials together, the result weighs 
the same as the sum of the parts.

• A mixture can often be separated by the properties of 
the different materials in it.

• Materials may be in pieces so small they cannot be 
seen without magnification.

• Sometimes when you mix materials together, you get a 
new material with different properties.

Science  
Content

• Investigate evaporation with a variety of liquids.
• Test variables that might affect evaporation.
• Duplicate the evaporation experiments.

• Mix and separate collections of solids that have different 
sizes and densities.

• Discover metals that are attracted to magnets and metals 
that are not.

• Examine a salt/water solution after it sits overnight.
• Investigate how various powders dissolve in water.
• Devise methods to separate solid/liquid mixtures.
• Compare mixtures made from various powders and water 

to Whatzit (a mixture made from cornstarch and water).

Science  
Center

• Compare frozen water with frozen oil.
• Watch liquid chocolate change to solid chocolate.
• Explore evaporation rates in various parts of their homes.
• Design an experiment that answers a question about 

something they have observed outside the classroom.

• Look at food labels and list the ingredients of a favorite food.
• Make “Whatzit” at home.
• Repeat mixing baking soda and vinegar at home in an 

attempt to create so much gas they pop the bag that 
contains the reaction.

Family  
Links

• Develop ways to melt chocolate or suggest ways to 
create high enough temperatures for it to melt.

• Explore how water evaporates from fabric and puddles.
• Observe condensation on cups of colored beverage 

with ice, and identify water in its three states.
• Measure different temperatures of water.
• Compare evaporation from different soil samples.
• Add up how much water evaporated from the class’s 

many evaporation investigations, and pour that much 
water into a container.

• Create new investigative questions about evaporation 
and design experiments to answer the questions.

• Separate mixtures using strainers.
• Research quicksand.
• Compare tearing a piece of paper (physical change) to 

burning the paper (chemical change).
• Weigh a closed system of a vinegar and baking soda 

chemical reaction.

Further  
Science  
Explorations

Language Arts: Write a descriptive paragraph about an 
example of condensation.
Mathematics: After evaporation investigations, calculate 
what percentage of the original water evaporated.
Technology: Study cloud seeding, a method of artificially 
increasing rainfall from clouds.
Art: Create soap, dipped candles, and colored wax “stained 
glass.” Make small colored water puddles on white paper.

Technology: Investigate a Materials Recovery Facility. 
Follow the path of a recycled aluminum can. Learn 
processes involved in creating drinking water from the 
ocean.
Social Studies: Research the California gold rush and 
learn gravitational techniques that miners used to find 
gold. Learn about native peoples’ sources of salt.

Cross- 
Curricular 
Extensions

MATTER   |   uniT suMMARy   |  
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Lesson Evaporation: Changing 
from Liquid to Gas

A QUICK LOOK

Big Idea

Matter can change between 
states. Even if matter is not 
visible, it still exists.

Overview
Students investigate how water can become an invisible gas 
called water vapor. They observe and measure water as it 
evaporates in the classroom, and begin to think about variables 
that affect evaporation.

Process Skills  Key notes
• Comparing and 

contrasting

• Drawing inferences

 

• Collect a variety of containers, all different sizes and shapes, 
for students to place water samples in. Consider sending 
home the Teacher Master “Request for Materials” before 
teaching the lesson. You will also need extra glass and metal 
containers for Lesson 9.

• This lesson requires two sessions. Schedule Session 2 three 
days after Session 1, so measurable evaporation data can be 
collected and discussed.

• For more information about the science content in this lesson, 
see the “Changing States of Matter” section in the Teacher 
Background Information beginning on page 366.

M AT T E R

C L U S T E R  2
Changing states of Matter

�
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Standards and Benchmarks
By observing and measuring the evaporation of water, students 
focus on The Physical Setting Benchmark 4B (The Earth): “When 
liquid water disappears, it turns into a gas (vapor) in the air,” and 
Habits of Mind Benchmark 12C (Manipulation and Observation): 
“Keep a notebook that describes observations made; carefully 
distinguishes actual observations from ideas and speculations 
about what was observed.”

This lesson also supports Physical Science Standard B (Properties 
of Objects and Materials): “Materials can exist in different states—
solid, liquid, and gas. Some common materials, such as water, can 
be changed from one state to another.”

Lesson Goals
1. Recognize that water evaporates.

2. Begin to think about variables that affect evaporation.

Assessment Options
• Use this lesson to assess students’ awareness of what happens 

to matter as it changes states. Listen to the students’ ideas 
during the introductory and reflective discussions. Do they 
understand that water changes into a gas as it evaporates? 
Do they recognize that although they cannot see the water 
in the air, it is still there as an invisible gas? Use criteria 
A, B, and C in Rubric 3 to record your evaluation of the 
students’ understanding at this time. Continue to assess their 
developing comprehension in Lessons 9, 10, and 11.

• Students continue to work on their observation and 
description skills in this lesson. Review science notebook 
pages 41–43 and use the Observing and Describing checklist 
to record their progress at this time.

• You can also observe students as they measure water in 
graduated cylinders to see how their measuring skills are 
developing. Do they read the lowest point of the meniscus 
and approximate to the nearest increment? Use the 
Measuring checklist to note your observations.

Rubric 3: Changing States of Matter 
Checklist: Observing and Describing 
Checklist: Measuring

Lesson 8
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Materials

Item Quantity notes
ExploraGear

Funnels 1 per group To transfer water back to graduated cylinders.

Graduated cylinders, 100 ml 1 per group To measure volume of water in containers.

Classroom Supplies

Chart paper 1 sheet To record ideas about variables that affect 
evaporation.

Construction paper, various colors 1 quarter sheet 
per student

For sensory observation.

Containers, various shapes and sizes At least one per 
group

To hold water for evaporation activity.

Cups, plastic or paper, any size 1 per group To hold water for sensory observation.

Water Several liters For evaporation activities.

Curriculum Items

Matter Science Notebook, pages 41–43

Rubric 3: Changing States of Matter (optional)

Checklist: Observing and Describing (optional)

Checklist: Measuring (optional)

Family Link “Container Request”

Family Link Homework “Evaporation in My Home”

 NoTes
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Text Box
The Matter Student Reference Book is another component of the Matter module. By reading about topics related to each hands-on lesson, students learn science content and develop their nonfiction reading skills.Chapter 6, "Matter Changes States" from the Matter Student Reference Book was introduced in a previous Matter lesson, and applies to this lesson. To see the chapter, click the link in this box or click the bookmark for the Student Reference Book on the left.
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 Preparation
q Collect containers of various shapes and sizes (e.g., cups, bowls, 

vases, pie tins, bottles, and jars) for the evaporation exploration. 
Having different shapes and sizes will provide students with 
variable results, and encourage them to think about variables.

q Identify different locations in the classroom where students can 
place their containers of water. Try to include the following types 
of locations:

• Warm from the sun or other heat source

• Cool from shade or air conditioning

• Exposed to air movement, such as a breeze from an open 
window or fan

Teacher NoTe: Don’t point out the differences between the containers 
and locations. When the students collect the evaporation data in a few days, 
they will compare the class results and think about the variables that could 
have affected how much water evaporated.

q Cut the construction paper into quarters.

q Half-fill cups of water for each group.

q Put out several liters of water to be accessible for all groups.

q Copy the Family Link Homework “Evaporation in My Home” 
to distribute after class. Also copy the Family Link “Container 
Request” if you need to collect metal and glass containers for 
the next lesson.

q Place a sampling of different liquids (such as lemon juice, honey, 
liquid soap, maple syrup, or olive oil) in the Science Center after 
the lesson, so students can continue investigating evaporation.

Vocabulary
evaporation  . . . . . . . . The process of a liquid changing into an 

invisible gas.

variable . . . . . . . . . . . . . Any factor in an experiment that can be 
changed.

water vapor . . . . . . . . . The state of water when it is an invisible gas.
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Teaching the Lesson
SESSIOn 1

 Engage

Introductory Discussion
1. Review the changes of state that students observed in the 

previous lesson: from liquid to solid and from solid to liquid. 
Suggest that in this lesson they may see a liquid turn into a 
gas, but don’t offer any details at this time.

2. Evaluate students’ understanding about the states of matter 
involved in evaporation. Use some of the following questions 
to guide the discussion:

• What is evaporation?

• Does evaporation require something to change states? If 
so, what and how?

• Which states of matter are involved in evaporation?

• Does evaporation result in something not existing 
anymore? How do you know?

Teacher NoTe: Note the students’ responses at this time, but do not 
correct them. They will have additional opportunities to develop their 
understanding of these concepts as the unit progresses. You might also 
consider posting these questions in the Science Center and encouraging 
the students to respond to them again as the unit progresses.

Sensory Observation
1. Divide the students into groups. Give each group a half-filled 

cup of water and give each student in each group a piece of 
construction paper. Keep a piece of construction paper for 
yourself.

2. Model how to dip an index finger into the water, tap off the 
excess water, and rub a small circle of water in the middle of 
the paper on one side.

3. Challenge students to get rid of the water spot on their 
construction paper without touching the water spot with their 
hands (or anything else). Point out that while they are doing 
that, you are going to place your paper off to the side and 
leave it alone.

Teacher NoTe: Students might wave the paper in the air or put it 
someplace warm.
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4. Once all the water spots evaporate, have the students deduce 
what happened to the water by asking questions such as the 
following:

Refer to the “I Wonder” circle 
as the students discuss what 
happened.

• What happened to the water on the paper? (Possible 
answers might include: the water does not exist anymore,  
became invisible, soaked into the paper, or evaporated.)

• What did they do to help get rid of the water spot?

• What happened to the water on the paper that had 
nothing done to it? (The water also disappeared or  
evaporated.)

• If the water is not on the paper, where did the water go? 
(Into the air)

Teacher NoTe: If any students say the water is still in the construction 
paper, have them tear the paper into pieces and feel for dampness. The 
students should discover that the paper is dry and no longer holds any 
absorbed water. If some students still think the water remains absorbed 
by the material it rests on, consider giving them more experiences with 
evaporation by doing the “Fabric Evaporation” activity described in the 
“Further Science Explorations” section.

 Explore

Setting Up Evaporation Samples
Students set up the evaporation investigations and record initial 
data. In three days they return to their evaporation setups and 
record new data.

1. Give each group a 100 ml graduated cylinder and one of the 
containers you collected.

2. Direct the students to open their science notebooks to 
page 41. Reinforce the following directions:

language arts 
connection
Following simple, multi-
step directions reinforces 
interpretation of written 
materials.

a. Record the date.

b. Draw or describe the container being used to hold the 
water.

c. Measure 100 ml of water into the graduated cylinder and 
then carefully transfer it into the container.

d. Place the container in an area that will not be disturbed for 
three days. Draw or describe the location.

e. Look at other groups’ containers, and predict which will 
lose the most and least amount of water in three days.

Science Notebook page 41
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SESSIOn 2

Collecting Data from Evaporation Samples
1. Divide the students into the same groups and give each group 

a graduated cylinder and a funnel.

2. Help groups complete the following science notebook steps on 
page 42 of their notebooks:

a. Record the date.

b. Collect the containers of water and carefully pour the water 
through the funnel into the graduated cylinder. (Remind 
them that in order to gather accurate results, they cannot 
spill water outside of the graduated cylinder.)

c. Measure the water in the graduated cylinder, and note how 
much water remained in the container.

d. Calculate and record how much water evaporated by 
subtracting today’s volume of water from the beginning 
volume of water.

e. Describe how accurate the predictions were and any 
conditions that might have affected how much or how 
little water evaporated.

Observe the students as they 
measure volume to see how 
their measuring skills are 
progressing.

MaNageMeNT NoTe: Evaluate whether 100 ml was too much or too 
little water to evaporate in three days (given your local climate, classroom 
temperature and humidity, and other variables). Apply the experiences from 
this lesson to Lesson 10.

Science Notebook page 42
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 Reflect and Discuss

Big Idea

Matter can change between 
states. Even if matter is not 
visible, it still exists.

Sharing
1. Give students a chance to volunteer their evaporation observations. 

If needed, ask some questions that help students reflect on what 
they observed, such as:

• What did they observe about the volume of water in their 
containers? (The amount of water decreased.)

• Did they find anything surprising about how their water 
evaporated?

• How accurate were their predictions about which 
containers would have the most water evaporate?

2. Explain the definitions of evaporation and water vapor if they 
haven’t already been discussed. Offer the following information 
and stress that evaporation is an example of how water can 
change states.

• Evaporation is the process of a liquid changing into an 
invisible gas in the air.

• Water vapor is water as an invisible gas in the air.

• Water as a liquid and water as a gas are two different states 
of matter.

• Evaporation is an example of how matter can change 
states.

 
Use this discussion to evaluate 
whether students in your class 
understand that evaporated 
water still exists, even if they 
cannot see it.

3. Reinforce the basic concepts about evaporation through some 
thoughtful questioning:

• What do they think happened to the water in the 
containers? (It evaporated.)

• Where did the water go? (It became a gas that is in the air.)

• Can they see water vapor in the air? Why? (No, because the 
vapor is an invisible gas.)

• Is water vapor in the air a form of matter? Why? (Yes, 
because water vapor is a gas and gas is matter.)

Teacher NoTe: Some students might believe the water went straight up 
into the sky or to the clouds. These ideas are okay at this point. In Lesson 9 
the students get more experience with the concept of liquid water re-forming 
when they observe how water condenses out of the air.

 

    
            

     

          
    

   

           
        

          
      

           
     

         
        

  

         
         

  

     
     

    

           
            

          
    



 NoTes

|   MATTER  |   lEsson 8  |   EvAPoRATion: ChAnging fRoM liquid To gAs1��

Synthesizing
A discussion about differences between the evaporation 
experiments leads into an evaluation of variables that might affect 
evaporation.

1. Lead a review of the evaporation data the groups collected on 
page 42 of their science notebooks. Also discuss how they got 
rid of the water spot on their construction paper during the 
demonstration.

• What different techniques did they use to get rid of 
the water spot on the piece of construction paper? (For 
example, they might have fanned the water spot, or moved 
the piece of construction paper to someplace warm.)

• What were the differences in the types of containers the 
groups used for the evaporation exploration?

• What were the differences in where they placed the 
containers of water for the evaporation exploration?

2. As each group reports its evaporation data, have the class 
record the data in a chart on page 43 in their science 
notebooks.

3. Explain that a variable is any factor in an experiment that can 
be changed, or any difference in how the same experiment was 
carried out. Facilitate a discussion about variables that might 
have affected their evaporation experiments with questions 
such as the following:

• Are there differences in how much water evaporated?

• Based on the differences mentioned, can they think of 
variables that might have caused the water to evaporate 
in different ways? (For example, if the water container was 
placed in a warm spot, the water probably evaporated more 
quickly than water that was placed in a cool spot. Additional 
answers might include the size and shape of the container, 
the depth of the water in the container, or how big the surface 
area of the water in the container was.)

Teacher NoTe: Write the responses on chart paper to refer to in 
Lesson 10, when the students test variables that affect evaporation.

4. Discuss common experiences with evaporation:

• Where else have they noticed evaporation? (Lakes, streams, 
ponds, puddles, boiling pots of water, bathtubs, clothes 
drying on a clothesline, mud drying out, wet swimming 
suits drying on a hot day, etc.)

Science Notebook page 43
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Teacher Masters 40–41, Family Links

• Can they think of instances in which evaporation is helpful? 
(Wet towels drying on a towel bar, blow dryers used to 
dry hair, the water cycle, crops drying so they can be 
harvested, foods preserved with dehydration, etc.)

• Can they think of instances in which evaporation is 
harmful? (Lakes or ponds drying out and the creatures 
living there losing their habitat, reservoirs getting low 
during a drought, a forgotten pot boiling dry and causing  
a fire, etc.)

Teacher NoTe: Some students may believe that only water evaporates. 
Make sure that they have opportunities to investigate the evaporation of 
other liquids in the Science Center.

Ongoing Learning

Science Center

Do Other Liquids Evaporate?
Materials: Plastic cups  
(120 ml or 4 oz), 100 ml 
graduated cylinders, 50 ml 
each of different liquids, such 
as lemon juice, honey, liquid 
soap, maple syrup, or olive oil

Place a sampling of different liquids in the Science Center so 
students can investigate how they evaporate. Fill each cup with 
a different liquid and mark the level on each cup. Place the cups 
in the same area so all conditions, other than the type of liquid, 
are the same. Check the levels periodically. Encourage students 
to write their observations in the journal section of their science 
notebooks, starting on page 69.

 safeTy NoTe: Remove and dispose of the liquids if you see any 
sign of mold growth.

Family Links
Distribute the Family Link Homework “Evaporation in My Home.” 
In this Family Link, the students fill plastic cups with water and 
explore the evaporation rates in different parts of their homes.

Consider sending home the Family Link “Container Request” to 
obtain glass and metal containers needed for Lesson 9.

Maintenance
You’ll need to use the chart on which you recorded the variables 
that affected the evaporation experiments again in Lesson 10.
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Extending the Lesson

Further Science Explorations

Fabric Evaporation

Teacher NoTe: If time is an issue, use a lightweight fabric such as cotton, 
or a quick-drying material such as polyester, to obtain results more quickly. 
Hang the fabric on a line so it is not touching any other surface. By doing 
the activity this way, any misunderstanding that the water soaks into some 
other material is dispelled.

1. Give each student a 2-inch square piece of fabric.

2. Have them dunk it in a bowl of water and wring out all the 
excess water.

3. Have them use a paper clip to spear a hold through the fabric 
and hang it to dry on a line in the classroom.

4. Once all the water has evaporated, ask the students:

• What happened to the water? (It evaporated.)

• Where did the water go? (If any students say the water 
remains in the fabric, have them cut the fabric in half and 
feel for dampness.)

Puddle Evaporation
On a sunny, dry day, after a recent rainstorm, have the students 
monitor how the puddles created on sidewalks or asphalt 
evaporate. Students can use a piece of chalk to trace a line around 
the perimeter of a puddle, and return to the puddle two or three 
more times during the day to trace the new outline. Encourage 
them to think about the variables that affect how the puddle 
evaporates.

Art Extension

Colored Puddles
Have the students use a medicine dropper to drip water puddles 
colored with food coloring on a piece of white construction paper. 
After the water from the puddles has dried, colored spots will be 
left. Add more puddles to the paper after the first set has dried. 
Overlap the puddles and try a variety of colors.
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Planning Ahead

For Lesson �
At least one day before you teach Lesson 9, set up a demonstration 
comparing evaporation and condensation. See Preparation steps 5 
and 6 at the beginning of the lesson.

Lesson 9 requires three glass cups, glass jars, or metal cans for 
each group of students to use in investigating condensation. If you 
haven’t already done so, send home the Family Link “Container 
Request.”
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Teacher Background 
Information
Introduction

Matter as a subject seems deceptively simple to study and teach 
at the elementary school level. After all, every substance in the 
universe is composed of matter.1 Matter is everywhere we see and 
touch, and in everything we taste and smell. Given the ubiquity 
of matter, many students feel confident that they know what it 
is. Initially, they may think of matter as a solid, but with some 
instruction, they will recognize that it can also be either a liquid or 
a gas. What do they need to know after that?

Theories About Matter
In the fifth and fourth centuries B.C., ancient Greek philosophers 
debated two different theories about the nature of matter. 
One idea was that there was just one kind of matter, and that 
if anything was repeatedly cut up, the end result would be an 
indivisible piece of matter. Democritus called the undividable 
pieces atoms. He believed that different materials were made of 
differently shaped atoms.

The other idea was that matter consisted of four basic elements—
earth, water, air, and fire—mixed in various proportions to form 
different materials. Aristotle supported this theory, and his 
influence prevailed for the next 2,000 years.

It is likely that many of your students will offer intuitive definitions 
of matter that resemble Aristotle’s belief. Without prior instruction, 
most children do not readily offer up “solid, liquid, and gas.” They 
may give examples of energy—light, heat, electricity—as matter. 
(More rarely, they may suggest “atoms” or “molecules.”)

Historically, it was not until the scientific revolution of the 17th 
century in Europe that scientists looked closely and precisely at 
matter, and considered an atomic model for matter. The atomic 
theory received more attention starting in 1808, when the English 
chemist John Dalton supported Democritus’ belief that all 
matter is made up of indivisible atoms. Dalton further suggested 
that unique atoms make up elements, and that compounds are 
formed when atoms of various elements combine. (See the further 
background information about “The Particle Model of Matter.”)

1 Together, matter and energy constitute everything in the universe. Energy is the topic 
of a Science Companion Level 5 unit.
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Text Box
The Teacher Background Information in each module brings teachers up to speed on the science content, and provides an overview of research about possible misconceptions students may have.  Here is a portion of the  Matter Teacher Background Information.
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When Are Children Ready?
As a teacher, your first instinct may be to prepare your elementary 
students for their later schooling, and teach that all matter is made 
of atoms and molecules. After all, atomic theory entirely explains 
the properties of solids, liquids, and gases. However, numerous 
studies have found that children are not ready to consider this 
abstract model until they have had actual, specific experience 
observing and describing the properties of materials. (For your 
own enrichment, see the “Further Background Information: The 
Particle Model of Matter” section, below.)

Both the National Research Council’s National Science Education 
Standards and the AAAS Project 2061’s Benchmarks for Science 
Literacy strongly recommend against introducing atomic theory 
in the elementary grades. To use terminology about atoms and 
molecules, as well as about elements and compounds, would 
be premature. By focusing on the physical properties of matter 
and mixtures, not on their chemical constituents and reactive 
combinations, this unit concerns the physics of matter, not the 
chemistry of matter.

As appropriate to an elementary science curriculum, though, the 
Matter Unit does offer students opportunities to consider that 
sometimes matter exists as particles too small to be seen. The idea 
particularly applies to water as a vapor in the air, and to salt or 
sugar dissolved in water. Finding physical evidence for particles 
they can’t actually see helps prepare the children for a later 
introduction to the atomic and molecular model of matter.

Unit Summary
In summary, through the lessons in this unit, students study 
the concrete concepts about matter. Through a variety of 
hands-on explorations, they observe and describe the properties 
of many different substances and their combinations, and learn 
how to identify solids, liquids, and gases. They repeatedly make 
quantitative measurements of weight and volume, which leads 
them to discover the conservation of matter (e.g., the weight 
of matter stays the same even when other properties change, 
such as a change of state) and, as well, to develop an awareness 
of accuracy. They investigate how matter changes states, and the 
effects of temperature. While gaining first-hand experiences with 
matter, students practice key scientific process skills. They design 
experiments with evaporation, and they learn to recognize the 
need to control variables.

This unit explores matter in three lesson clusters: Properties of 
Matter, Changing States of Matter, and Mixing Matter. The clusters 
are described in the following sections.
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• Air and oxygen are the same gas.

• Hot air and helium are the same gas.

You can address some of these misconceptions by continuing 
to emphasize the common properties held by all matter. An 
operational definition of matter that may help children identify 
a gas is this: Matter is anything you can put in a container and 
release in another place.

The specific physical properties of gases, used to distinguish one 
gas from another, include odor, density, and viscosity. Odor is what 
gives certain gases their characteristic smells. For example, hydrogen 
sulfide (a gas that forms in rotten eggs) has a disagreeable odor, and 
ammonia gas has a pungent odor.

Changing States of Matter
This section describes the second cluster of lessons (Lessons 7–11), 
when students explore changing states of matter.

When the temperature5 of a solid, a liquid, or a gas is changed, the 
substance may change between states. The substance changes 
its physical state, but it is still the same substance (with the same 
weight). Substances can change states by melting or solidifying, 
evaporating or condensing—all of which are physical changes 
examined in this lesson cluster.

Most substances can freeze or boil at some temperature, although 
for some substances the required temperature is extreme. For 
example, oxygen freezes at -318°C, and iron boils at +2650°C. 
However, some substances will break down into other simpler 
forms before they will melt or boil.

Besides physical change, another kind of change is a chemical 
change in which materials actually form a new substance. One 
lesson in this unit introduces an example of chemical change, as 
part of the “Mixing Matter” cluster.

5  Pressure can also affect a change of state, but this topic lies outside the scope of  
this unit.
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Water: Three Changing States
An example of change of state is the transformation of solid ice 
to liquid water to gaseous vapor. The properties of the substance 
change thoroughly, but it is still composed of the same combination 
of hydrogen and oxygen; it is still the same substance and its weight 
is the same.

Water assumes its three states in response to changes in 
temperature. Heating ice, a solid, to a temperature called its 
melting point will make it change states and turn into a liquid. 
Conversely, when cooled sufficiently—to its freezing point—
liquid water will turn into ice.

Liquids change to a gas by evaporation. Evaporation takes place 
at all temperatures for which a material is liquid, but very slowly at 
temperatures near the freezing point, and with increasing rapidity at 
increased temperature. (Evaporation can even take place extremely 
slowly when a substance is solid.) Generally evaporation only takes 
place at the open surface of the liquid. But at a sufficiently high 
temperature (the boiling point) bubbles of vapor form in the liquid 
and rise to the surface. Then the evaporation takes place throughout 
the liquid and is very rapid.

Note a common misconception, which is that we can see water in 
its gaseous state. When you boil water, the “steam” you see is really 
a fine mist of condensed water droplets. The actual gas vapor is 
colorless and invisible when it spreads out above the steam. Water 
as a gas can only be “seen” as bubbles rising in boiling water.

Law of Conservation of Matter
One general characteristic of matter is its permanence. Although 
it may combine, separate, and alter in countless ways, it never 
disappears (or appears out of “nowhere”). Water may evaporate, 
condense into clouds, and shower down as rain, but no water is 
gained or lost in the water cycle overall. A landform may be worn 
away by wind and water, but its components build up new land 
forms elsewhere.6 Scientists call this the law of conservation of 
matter, which states that the mass of a closed system will always 
remain constant. Matter can be neither created nor destroyed, but 
only changed from one form to another.

6  Two Science Companion units address these examples: Watery Earth (Level 4) and 
Earth’s Changing Surface (Level 5).
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Student Science Notebook
The Science Notebook is a student’s ongoing record of his or her work as 
a scientist. Each Science Companion module for grades 1-6 has a Student 
Science Notebook tailored for that module.

Student Science Notebooks are age-appropriate. Notebooks for younger 
grades contain minimal text and opportunities to draw instead of write, so all 
students can participate and shine as scientists. For older grades, Student
Science Notebooks utilize students’ developing skills: they contain procedures 
for students to follow, and provide support for controlling variables as 
students develop their own experiments—all leading to increased 
independence. 

All the Student Science Notebooks develop literacy and support mathematics 
skills. Students apply these disciplines in the highly motivating process of 
doing science.

www.sciencecompanion.com
www.sciencecompanion.com
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Hello Scientist,

Welcome to the Matter unit. This notebook is your place to 

record discoveries about the materials in the world around 

you. Like all scientists, you will wonder, think, try, observe, 

record, and discover. As you do so, it is important to keep 

a record of your work. Your questions, investigations, 

answers, and reflections can then be shared and returned 

to at any time.

We know much about science, but there is much more to be 

learned. Your contributions start here.

Enjoy, take pride in, and share your discoveries—science 

depends on scientists like you!

Hello Scientist

2011 Edition  Release 1.4.0510   Copyright © 2005 Chicago Science Group

All rights reserved. Except as permitted under the United States Copyright Act, no part of this publication 
may be reproduced or distributed in any form or by any means or stored in a database or
retrieval system without the prior written permission of the publisher. This publication is provided 
under a license agreement. Access and use are limited by the terms of that agreement.

SCIENCE COMPANION®, EXPLORAGEAR®, the CROSSHATCH Design™ and the WHEEL Design® are 
trademarks of  Chicago Science Group and Chicago Educational Publishing Company, LLC.

www.sciencecompanion.com Chicago Educational Publishing Company, LLC
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Evaporation

Setup Day

Investigative Question: What causes water to evaporate?

Procedure:
1. Draw or describe the type of container you are going to pour the water into.

2. Measure 100 ml of water in the graduated cylinder and carefully pour it into the container.

3. Find a spot to place the container where it will be undisturbed for the next couple of days. 
Draw or describe where you placed the container.

Prediction:
Look at the other groups’ containers.

1. Which one do you think will lose the most amount of water?  
What does the container look like? Where is it located?

2. Which one do you think will lose the least amount of water?  
What does the container look like? Where is it located?

Evaporation (Lesson 8)
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Evaporation

Data Collection Day

Investigative Question: What causes 
water to evaporate?

Procedure:
1. Get your group’s container of water.

2. Hold the spout of the funnel over  
the top of the graduated cylinder, and 
have another person carefully pour 
the water from the container into the 
graduated cylinder.

Observations:
1. How much water was left in the 

container?
    ml

2. How much water evaporated?  
(Hint: Subtract the amount of water 
left from the 100 ml of water you 
started with.)

   ml

3. How close were your predictions about which container would evaporate the most water?

4. Describe any conditions you think might have affected how the water in your container 
evaporated.

Evaporation (Lesson 8)
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Evaporation Data

from the class

Group Container  
Description

Location of  
Container

Amount of  Water 
Evaporated (ml)

Evaporation (Lesson 8)
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Matter Journal

Matter Journal
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Hola Científicos,

Bienvenidos a la unidad llamada ‘Materia’. Esta libreta de 

apuntes de ciencias es el lugar donde registrarás tus  

descubrimientos sobre los materiales que en el mundo te 

rodean. Como todo científico, dudarás, pensarás, inten-

tarás, observarás registrarás, y descubrirás. Conforme lo 

hagas es importante guardar un registro de tu trabajo. 

Tus preguntas, investigaciones, respuestas, y reflexiones 

podrán ser compartidas y regresar a ellas en cualquier 

momento.

Nosotros conocemos mucho sobre ciencias, pero hay 

mucho más por aprender. Tu contribución empieza aquí.

Disfrútalo, enorgullécete, y comparte tus descubrimien-

tos—la ciencia depende de científicos como tu!

ISBN 10: 1-59192-382-4  ISBN 13: 978-1-59192-382-4

1 2 3 4 5 6 7 8 9 10-BK1, 1109, M

2011 Edition. Copyright  © 2007 Chicago Science Group. All Rights Reserved.

www.sciencecompanion.com      Chicago Educational Publishing Company, LLC.

Hola Científicos
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Evaporación

Día de Preparación

Pregunta para investigar: ¿Qué ocasiona la evaporación del agua?

Procedimiento:
1. Dibuja o describe el tipo de recipiente en el cual vaciarás el agua.

2. Mide 100ml de agua en una probeta y cuidadosamente vacíala en el recipiente.

3. Encuentra un lugar donde poner el recipiente donde no será perturbado durante los 
próximos días. Dibuja o describe el lugar donde pusiste el recipiente.

Predicciones:
Observa los recipientes de los otros grupos en el salón.

1. ¿Cuál crees que perderá la mayor cantidad de agua?  
¿Como se ve el recipiente? ¿Dónde se encuentra?

2. ¿Cuál crees que perderá la menor cantidad de agua?  
¿Cómo se ve el recipiente? ¿Dónde se encuentra?

Evaporación (Lección 8)
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Evaporación

Día para Coleccionar Información

Pregunta para Investigar: ¿Qué causa la 
evaporación del agua?

Procedimientos:
1. Toma el recipiente de agua 

correspondiente a tu grupo.

2. Coloca el cuello del embudo sobre la 
parte superior de la probeta y haz que 
otra persona vierta cuidadosamente 
el agua del recipiente en la la probeta.

Observaciones:
1. ¿Qué tanta agua quedó dentro del  

recipiente? 
    ml

2. ¿Qué cantidad de agua se evaporó? 
(sugerencia: Resta la cantidad de agua 
que sobró de los 100 ml de agua con 
que empezaste.)

   ml

3. ¿Qué tan acertadas estuvieron tus predicciones sobre el recipiente que evaporaría la mayor 
cantidad de agua?

4. Describe las condiciones que tú crees pudieron haber afectado como el agua se evaporó del 
recipiente.

Evaporación (Lección 8)
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Datos Sobre la Evaporación

De la Clase

Grupo Descripción del 
Recipiente

Ubicación del 
Recipiente 

Cantidad de Agua 
Evaporada (ml)

Datos Sobre la Evaporación (Lección 8)
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Diario de la Materia

Diario de la Materia
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Science Companion supplies a variety of tools to assess children 
“in-the-act” of doing science, as well as evaluate their understanding 
and profi ciency as they fi nish clusters of lessons.

In the Teacher Lesson Manual:
 Big Ideas and lesson goals are clearly outlined on each lesson’s 
 Quick Look pages. 

 Assessment Options in each lesson suggest where pre-assessment   
 and formative assessment can occur in the context of a lesson.

In the Assessment Book:
 Rubrics are supplied to score understanding of science content. 
 The criteria in each rubric are derived from a module’s Big Ideas 
 and lesson goals.

 Opportunities Overviews show where each criteria can be 
 evaluated during pre-assessment, formative assessment and 
 summative assessment.

 Checklists and Self-Assessments list criteria that are related 
 to science process skills.

 Performance Tasks are used for summative assessment to 
 evaluate students’ understanding of Big Ideas and lesson goals.  
 The Assessment Book supplies evaluation guidelines and blank 
 masters for each Performance Task.

 Quick Checks—another summative assessment tool—employ 
 a multiple-choice format.

The Science Notebook Teacher Guide:
 A fi nal assessment tool is the Science Notebook Teacher Guide. 
 This teacher edition of the Student Science Notebook is annotated 
 to help teachers know what to expect in from children in their 
 Student Science Notebooks.
 

In the Assessment Book:

In the Teacher Lesson Manual:
 Big Ideas and lesson goals are clearly outlined on each lesson’s 

Assessments

The Science Notebook Teacher Guide:
 A fi nal assessment tool is the Science Notebook Teacher Guide. 

www.sciencecompanion.com
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Rubric 3: Changing States of Matter
Criterion A 
(Lessons 7-11)

Criterion B 
(Lessons 8-11)

Criterion C 
(Lessons 7-11)

Matter can change 
states between a solid, 
a liquid, and a gas.

If matter is not visible, 
it still exists.   

Temperature affects 
the change of matter 
from one state to 
another.   

4 - Exceeds 
Expectations

Understands at a 
secure level (see 
box below) and can 
describe additional 
changes in matter such 
as sublimation.

Understands at a 
secure level (see box 
below) and seeks more 
information about 
other matter that is 
not visible.

Understands at a 
secure level (see box 
below) and seeks more 
information about how 
specific temperatures 
affect evaporation or 
freezing of materials.

Explores content 
beyond the level 
presented in the 
lessons.

3 - Secure
(Meets 
Expectations)

Recognizes that matter 
can change states 
between a solid, a 
liquid, and a gas.

Understands that some 
matter, such as air, 
is not visible but still 
exists as a gas.

Understands that 
temperature can affect 
the change of matter 
from one state to 
another.Understands 

content at the 
level presented 
in the lessons and 
does not exhibit 
misconceptions.

2 - Developing
(Approaches 
Expectations)

Has an incomplete 
understanding that 
matter can change 
states. (For example, 
recognizes a liquid 
can change to a solid, 
but doesn’t recognize 
that a liquid can also 
change to a gas.)

Understands that some 
matter, such as air, 
is a gas, but thinks it 
should be visible at 
some point for it to 
exist.

Understands that 
temperature affects 
matter, but does not 
attribute it to changing 
the state of matter. Shows an 

increasing 
competency with 
lesson content.

1 - Beginning Does not recognize 
that matter can change 
states.

Does not understand 
that matter can be 
invisible.

Does not understand 
how temperature 
can cause matter to 
change from one state 
to another.

Has no previous 
knowledge of 
lesson content.

Colleen
Text Box
Rubrics return to the Big Ideas and show how to evaluate student progress.
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Opportunities Overview: 
Changing States of Matter

This table highlights opportunities to assess the criteria on Rubric 
3: Changing States of Matter. It does not include every assessment 
opportunity; feel free to select or devise other ways to assess various 
criteria.

Criterion A 
(Lessons 7-11)

Criterion B
(Lessons 8-11)

Criterion C
(Lessons 7-11)
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Lesson 7:
- Science notebook pages 

��-��
Lesson 8:
- Sensory observation
- Sharing discussion

Lesson 9:
- Introductory discussion
- Science notebook pages 

��-��

 Lesson 8:
- Sensory observation
- Sharing discussion

Lesson 9:
- Introductory discussion
- Science notebook pages 

��-��

Lesson 7:
- Introductory discussion
- Synthesizing discussion
- Science notebook pages 

��-�0
Lesson 8:
- Synthesizing discussion
- Science notebook page ��

Lesson 9:
- Exploration
- Science notebook page ��
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Performance Tasks
Changing States of Matter 
Cluster
Changing Matter, page �0
Water Appearing and 
Disappearing, page ��

Changing States of Matter 
Cluster
Water Appearing and
Disappearing, page ��

Changing States of Matter 
Cluster
Changing Matter, page �0

Quick Check Items
Changing States of Matter 
Cluster 
Pages ��-��: items �, �, 

�, �

Changing States of Matter 
Cluster
Page �0: items �, �
Mixing Matter Cluster
Page ��: item �

Changing States of Matter 
Cluster 
Page �0: item �; and
 page ��: item ��

Colleen
Text Box
Opportunities Overviews show where ongoing and summative assessment can occur for each criteria.
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Checklist: Observing and Describing
Teacher Assessment

(Lessons �, �, �, and ��)
Determine whether the following skills are evident as the student makes 
observations and descriptions. You might assign one point for each criterion that the 
student demonstrates. You can add specific observations or comments in the space 
below each criterion. 

Name __________________________________ Date__________

Criteria:

________ A. Observations, descriptions, and drawings are accurate; they reflect 
actual properties or events. 

________ B. Observations, descriptions, and drawings incorporate details. 

________ C. Uses multiple perspectives or senses when making observations.

Colleen
Text Box
Checklists and Self-Assessments are tools for evaluating science process skills.
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Name _________________________________  Date_____________________________

Self–Assessment: Observing and Describing
Think about your observations, descriptions, and scientific drawings. Answer the 
following questions.

�. Do you make careful observations?

 Always    Sometimes    Seldom

�. How much detail do you include in your observations, drawings and descriptions?

 A lot of detail   Some detail    Very little detail

 Give some examples of when you included details in your observations:

�. Do you use more than one sense when you make observations?  

 Always    Sometimes    Seldom

 Give some examples of when you used different senses in your observations:
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Checklist: Measuring
Teacher Assessment

(Lessons �, �, �, �, and �) 
Determine whether the following skills are evident as the student works on 
measuring techniques. You might assign one point for each criterion that the student 
demonstrates. You can add specific observations or comments in the space below 
each criterion. 

Name __________________________________ Date__________

Criteria:

________ A. Measures things as accurately as possible.

________ B. Approximates to the nearest increment. 

________ C. Measures liquid volume in a graduated cylinder by reading the lowest 
point of the meniscus.

________ D. Sets the scale to zero before weighing objects.
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Water Appearing and Disappearing
Changing States of Matter Cluster (Lessons �-��)

Teacher NoTe:

Use this assessment after teaching Lesson 11.

Naomi and Curt noticed that the water from the puddle in front of their classroom 
had evaporated by lunch time. Curt said the water no longer existed, but Naomi 
insisted that it did still exist. 

Who is correct? Explain your answer. 

When evaluating student answers, consider whether they include the following 
elements in their explanations:

• Naomi is correct.

• When the liquid water evaporates, it changes into an invisible gas in the air called 
water vapor.

Shawna planned a picnic one hot summer day. She poured each of her friends a 
cold glass of lemonade. During the picnic, Shawna noticed that although no one 
had spilled their drinks, there was water dripping down the outside of each glass of 
lemonade. 
Explain where the water came from and how it got on the outside of each glass. 

When evaluating student answers, consider whether they include the following 
elements in explanations:

• Water is in the air as an invisible gas called water vapor.

• Water vapor condensed, or changed from a gas to a liquid, on the outside surface 
of the glass.

• Students might also connect that condensation occurs because of the cold 
temperature of the glass of lemonade.

 

Colleen
Text Box
Here's a sample of a Performance Task.



Read the statement below to help you answer questions 4 and 5.
Mrs. Sanchez boils a pot of water on the stove. After �0 minutes, most of the water 
in the pot is gone.

�. (Lesson �) What happened to the water?

a. It evaporated.

b. It was absorbed by the pot.

c. It condensed.

�. (Lesson �) Where did the water go?

a. It went into the pot.

b. It went into the air as an invisible gas.

c. It no longer exists.

�. (Lesson �) A cold glass of red fruit punch was sitting on the kitchen table. Water 
droplets formed on the outside of the glass. Where did the water on the outside 
of the glass come from?

a. the cup of red punch

b. the glass

c. the air

�. (Lesson �) True or False? If false, rewrite the statement to make it true.

When a gas is cooled, it can turn into a liquid. _________ true 
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Colleen
Text Box
Here's a portion of a Quick Check assessment.



Teacher Masters 
       and Visual Pack

Teacher Masters may be reproduced and used 
during lessons. Their uses vary—they may be 
used by individuals, in groups, or as reference 
sheets for teachers or adult helpers in the 
classroom. 

Family Letters (introductions to the module) and 
Family Links (homework or optional activities) 
are also in the Teacher Masters.

Visuals include posters and pictures that may be 
displayed or projected in the classroom during 
lessons. In some cases, Visuals may also include 
cardstock games that are used during lessons.

Family Letters (introductions to the module) and 
Family Links (homework or optional activities) 

Teacher Masters
during lessons. Their uses vary—they may be 

   All the Classroom Tools You Need
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Matter Teacher Master 33

Request for Materials

Dear Families,

Next week in science class we will be performing an exploration that requires the 
following materials:

If you can donate or lend any of these items, please send them in with your child 

by ________________________________ .

                         (requested date)

Thank you for your support,

__________________________________________

Request for Materials (Lesson 1)



Name:      Date:  

Matter Teacher Master 41Family Link: Evaporation in My Home (Lesson 8)

Family Link with Science—Homework

Evaporation in My Home
As part of the Matter Unit, your child is studying evaporation. This activity helps your child observe 
evaporation in different areas of your home and think about what affects evaporation in those areas.

1 . With a family member, identify some locations around your home where you 
can leave a cup of water uncovered and undisturbed for at least one week . 
(Make sure it is in a location where a house pet cannot drink it .)

2 . Gather clear plastic cups (all the same size and shape) for each location you 
identified and fill each one with 1 cup of water .

3 . Mark the level of the water on each cup with a permanent marker or a piece of 
masking tape .

4 . Place the cups in the different locations around your home .

5 . Check the cups after a week and answer the questions below .

Questions:
1 . Where in your home did the most water evaporate? Why do you think more 

water evaporated in that spot?

2 . Where in your home did the least amount of water evaporate? Why do you think 
less water evaporated in that spot?

Please complete this assignment for science class .



Student Reference Book
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The Student Reference Books provide another 
avenue for students to explore science content. 
Topics are directly related to each module’s 
Big Ideas. 

Reading the books, students can verify and extend 
what they’ve learned through hands-on exploration. 
Rich graphics in each book help students extend 
classroom experiences into real-world contexts.

In addition, the books contain color-coded sections 
about the history of science and technology. 
Sections such as “People Doing Science” tell about 
pivotal scientists of the past, and also describe work 
that diff erent kinds of scientists conduct in the 
present.  “Technology and Inventions” sections 
explore the ways that advances in 
technology have led to new scientifi c 
exploration as tools improved, and how 
scientifi c discoveries have been applied 
by human technology.

The spirit of inquiry.
 An invitation into curiosity. 
The tools for success.
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Matter Changes States

Solids and Liquids: 
Melting and Freezing

When ice cubes melt, they change state. Solid ice becomes 

liquid water. Likewise, when liquid water freezes, it changes 

state. Liquid water becomes solid ice.

�
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How do you change ice to liquid water? 

Heat it until it melts.

How do you change liquid water to solid ice? 

Cool it off.

The same is true for other materials. You can change a solid to 

a liquid by heating it until it melts. You can change a liquid  

to a solid by cooling it until it freezes.

Steel, copper, and other metals become liquid at very high 

temperatures. Melted metal becomes solid again when it  

cools.

Steel pliers are solid.
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This copper pot is solid.

When metals like steel and copper are melted, they become glowing, hot liquids. Melted 
metal is pouring from this container.
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Lava is melted rock. When it cools, it becomes solid.

Word Connection
We usually don’t think 

of rocks as “frozen.” 

But sometimes sci-

entists use the word 

“freeze” to describe 

the change of any 

liquid to any solid. If 

you think of it this way, 

all of the solids around 

you are frozen!

Lava flows in glowing, hot streams.

 
The shape of cooled, solid lava shows that it was once a thick liquid.



��Matter Changes States

Think about the differences you can see in the pictures. When 

a material changes between its solid state and liquid state, it 

looks very different and it has different properties.

But the matter in the material is the same matter. It’s the same 

water whether it’s a lump of ice or a puddle. It’s the same cop-

per whether it is a copper pot or red-hot liquid copper. Hot, 
 liquid lava is the same material when it becomes cooled volca-

nic rock.

Different materials change states between solid and liquid at 

different temperatures. The temperature where this happens 

for each material is called its melting point.

Matter Fact
A melting point can also be called a freezing point. Melting and freezing between 

solid and liquid occur at about the same temperature. The difference is whether heat 

is being added or taken away. If the material is getting colder, it is freezing from a 

liquid to a solid. If the material is getting warmer, it is melting from a solid to a liquid.

T Think About It!
Room temperature is 

about 20°C (68°F). Look 

at the materials with a 

melting point higher than 

this. What state of matter 

do you usually see them 

in? Look at the materials 

with a melting point lower 

than this. What state of 

matter do you usually see 

them in?

Melting Point in  
Celsius Degrees

Melting Point in 
Fahrenheit Degrees

Steel 1371°C 2500°F

Copper 1083°C 1981°F

Paraffin wax 43–71°C 110–160°F

Chocolate 25–35°C 77–95°F

Water 0°C 32°F

Mercury –39°C –38°F

Alcohol –114°C –173°F
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Water Is Special

Water is unusual. Most materials are commonly found in just one 

or two states of matter. For example, you will only see liquid steel 

if someone has made the steel very, very hot.

Water exists naturally on Earth in all three states. Depending on 

temperature and other conditions such as humidity and air pres-

sure, it often changes from one state to another.

We are lucky that water is like this. Water’s special properties make 

life on Earth possible.

Liquids Change to Gases: 
Evaporation and Boiling

When liquid water evaporates, it changes state. Liquid water 

goes into the surrounding air as a gas called water vapor.

Water can evaporate at any temperature. Tiny particles from 

the water’s surface go into the air as water vapor. Water evap-

orates very slowly when the temperature is only a little above 

0°C, but faster when the temperature is warmer.

When its temperature is hot enough, water begins to boil. When 

water boils, it starts changing to water vapor throughout 

the water, not just at the surface. Bubbles of water vapor form 

in the liquid water. These bubbles of gas then rise to the sur-

face of the liquid water.
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In this picture of boiling water, the bubbles you see are not 

air. They are bubbles of water vapor that have formed in the 

liquid water, and are rising to the surface. At the surface, the 

water vapor mixes with the surrounding air.
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The boiling point of a liquid is the temperature where it starts 

to change to gas throughout the liquid (not just at the sur-

face). The boiling point is different for different materials.

Matter Fact
The boiling point of 

a material changes 

if the air pressure 

around it changes. 

At high altitude (for 

example, high in the 

mountains), where the 

air pressure is lower, 

liquids boil at a lower 

temperature than they 

do at sea level.

Liquid nitrogen boiling at room temperature. The bubbles in the liquid are  
bubbles of nitrogen gas.

Nitrogen is a gas that makes up most of air. If it is cooled and 

put under pressure, it becomes liquid nitrogen. If it is then put 

in a warmer place, liquid nitrogen boils. In this photograph, 

you can see bubbles of nitrogen gas forming in the liquid 

nitrogen and rising to the surface, to escape into the air.

Boiling Point in 
Celsius Degrees

Boiling Point in 
Fahrenheit Degrees

Copper 2567°C 4653°F

Water 100°C 212°F

Alcohol 79°C 175°F

Carbon dioxide –79°C –109°F

Nitrogen –196°C –322°F
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Gases Change to Liquids: Condensation

When water vapor changes to liquid water, it condenses. Con-

densation is affected by temperature. When water vapor moves 

into air that is suddenly colder, it collects into tiny drops of liq-

uid water in the air. When water vapor meets a cold, solid sur-

face, it collects in tiny drops of liquid water on the cold surface.

Look at this photograph again.

The clouds that you can see above the boiling water are not 

water vapor—water vapor is invisible. You can see steam 

because the water vapor that came out of the liquid water 

has gone into cooler air. The cooler temperature causes some 

of the particles of water vapor to condense into tiny drops of liq-

uid water, or visible steam. The liquid water drops in steam 

are small enough that they can float in air, but big enough 

that you can see them. As the visible drops float into the air, 
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they evaporate quickly back to water vapor—so you can’t see 

them any more.

Sometimes when you go outside in the morning, you see dew. 

Dew is water vapor from the air that has condensed on sur-

faces that are colder than the air.

Water vapor in the air condenses when it meets a colder, solid 

surface. You may see water condense on the windows inside 

your car on a cold day. You may see water vapor condense on 

the outside of a cold glass.
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I Try This!
Become a condensation detective. 

Case 1: Elise’s little brother left a toy on the porch on a rainy day that then turned sunny. 

The toy did not get wet, but Elise noticed that some water had appeared inside the toy’s 

plastic helmet. Where did the water come from?

Case 2: Alex went outside early one morning. The day was sunny, and there had been no 

rain all night, but there was water on the plants. Where did the water come from?

(See page 80 for the solutions to these mysteries.)
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Water in the Air, Water in the Clouds

Water vapor is a gas, so it moves freely in the air. The air around 

you has water vapor in it.

Higher in the atmosphere, the air gets colder. Water vapor high in 

the air condenses around tiny pieces of dust, forming tiny drops of 

liquid water. These tiny drops of water form clouds.

If the water drops in clouds get big enough, they fall to the surface 

of the earth as rain.

Solids Change to Gases: Sublimation

Sometimes a solid releases little particles of gas into the air. 

This is called sublimation.

Have you ever noticed an old ice cube in the freezer that has 

shrunk? Some of the solid ice went into the air as water vapor. 

This happens to glaciers as well as ice cubes.

Another material that sublimates is dry ice. Dry ice is carbon 

dioxide in its solid state. When it is placed in warm air or in 

water, it turns into a gas instead of melting into a liquid.

The spoon holds solid carbon dioxide, which is also called “dry ice.”
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Many, many solids sublimate. If you can smell the materials 

inside a new car, or smell new carpeting, it could be because 

the solids have released vapor into the air.

Gases Change to Solids: 
Frost and Snow

Frost is a lot like dew. The difference is that when the water 

vapor comes out of the air and the surface it collects on is 

colder than 0ºC (32ºF), the water freezes immediately. It 

changes state from a gas to a solid. When water does this, it 

forms ice crystals.
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Snow forms when water condenses in clouds and freezes  

right away, instead of forming raindrops. Snowflakes are  

ice crystals.

The Particles of Matter

All matter is made up of tiny pieces that are too small to see. 

These are called atoms and molecules.

Word Connections
atom—A small particle of matter. The matter around you is made up of different 

combinations of about 90 kinds of atoms. Some materials are made of just one kind 

of atom, and others are made of several kinds of atoms. Scientists have discovered 

over 100 kinds of atoms, some of which only exist for a short time under special 

conditions.

molecule—Atoms linked together to make small particles of a material. A water 

molecule is made of two hydrogen atoms and one oxygen atom, held tightly 

together. That is why it is sometimes called H2O (H for hydrogen and O for oxygen). 

The molecules that make up a single substance (like water) are all the same.
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Water is made of water molecules. The same molecules can be 

solid ice, liquid water, or water vapor (a gas). This is true for any 

material—if the material changes states, it is still made up of the 

same molecules.

If a material is in its solid state, the molecules are packed together 

and stay in place. They jiggle a little in place, but they don’t slide 

around each other. So the material cannot flow, and it keeps its 

shape.

If a material is in its liquid state, the molecules are held close to 

each other, but they slide around. Since the molecules are not 

locked into place, the material can flow. Since the molecules are 

still held close together, the volume of a liquid doesn’t change 

when it is moved to another container.
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If the water is a gas, the molecules are far apart with empty space 

between them. They move around freely in all different directions, 

so the gas can flow, can expand (get bigger), or can be com-

pressed (get smaller).

Matter Fact
When water evapo-

rates, molecules of 

H2O float into the air 

as water vapor. But 

the molecules do not 

break apart. Each mol-

ecule is still made of 

one oxygen atom and 

two hydrogen atoms.

Solutions
Solution to Case 1 on page 75: On this rainy day, moist air entered the toy’s 

helmet. After the rain stopped, the air inside the helmet warmed up faster than  

the helmet itself, and water vapor from that air condensed inside the helmet. If  

there was also condensation outside the helmet, it evaporated before Elise saw it.

Solution to Case 2 on page 75: As the sun came up in the morning, it warmed 

the air but it did not warm the night-cooled plants on the ground. Water vapor  

from the air condensed on the cold plant leaves, forming drops of liquid water.
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ExploraGear® Items
The ExploraGear® provides all of the hard-to-fi nd, hands-on materials needed to 
eff ectively implement a Science Companion module. This kit of non-consumable 
and consumable items is your go-to place for the tools needed to teach inquiry 
science. The authors of Science Companion carefully developed the curriculum 
so that the ExploraGear® items are not overwhelming and unfamiliar, but fi lled 
with the most essential, high quality items needed to engage students in a rich, 
interactive, inquiry science experience.
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 I Wonder: notice, ask questions, state problems
 I Think: consider, gather information, predict
 I Try: experiment, model, test ideas, repeat
 I Observe: watch, examine, measure
 I Record:  record data, organize, describe, classify, graph, draw
 I Discover: look for patterns, interpret, reflect, conclude,
  communicate discoveries

Science Companion 

uses the “I Wonder” 

Circle to help students 

reflect on how they

 (and other scientists!) 

do science.
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Collecting and Examining Life
From collecting animal tracks to 
dissecting flowers, children deepen 
their understanding of what makes 
something alive as well as exploring 
the similarities and differences among 

living things.
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One day students learn to use a 
thermometer to record temperature, 
another day they measure rainfall 
or investigate the nature of ice. 
Throughout the year, students use 

their senses as well as scientific tools to discover that 
weather is a dynamic part of nature.
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Solids, Liquids, and Gases
While deciding what makes a solid a 
solid, watching water disappear from 
an open cup, or comparing various 
liquids, children find the value in asking 
questions and probing the world 

around them for meaningful answers.Ph
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Motion
Through activities that engage 
children’s bodies and minds, children 
move their own bodies in various ways 
to learn about motion, as well as build 
ramps, roll toy cars, drop and crash 

marbles, slide pennies and shoes, and even fly paper 
airplanes.
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Rainbows, Color, and Light
Through experiments with prisms, 
mirrors, bubbles, water, sunlight, and 
flashlights, children bring rainbow 
effects into their classroom and onto 
the playground. They also mix colors to 

observe that colored light produces different results 
than mixing pigmented paints, dough, or water.
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From making a collage of the leaves 
and seeds they find to constructing a 
lever from rocks and wood, children are 
introduced to the wonders of science 
and scientific exploration. Contains 7 

studies in one book: Growing and Changing; Class Pet; 
Collections from Nature; Constructions; Dirt, Sand and 
Water; Sky and Weather; and My Body.
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Rocks
One day children examine fossils, 
another day they might test minerals. 
As children collect, examine, describe, 
and experiment with rocks, minerals 
and fossils, they hone their observation 

skills and begin to unravel the puzzle of what rocks are 
and how they are formed.
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Magnets
From testing what sort of everyday 
objects are attracted to magnets to 
comparing the strength of different 
magnets, children deepen their 
observation skills while learning about 

the nature of magnets.Ph
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Life Cycles
From watching a pea sprout to feeding 
apples to butterflies, children closely 
study four organisms, including 
humans, to observe the remarkable 
growth and change that living things 

experience during their life spans.
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Soils
From closely observing soil components 
and their properties to discovering the 
importance of earthworms, children 
use their senses of sight, smell, and 
touch to explore the wonders of soil.Ea
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PreK-6 Inquiry Science Curriculum
Inspiring students to explore their world.

888.352.0660
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Habitats
From going on a nature walk to 
dissecting owl pellets, children are 
asked to think about how organisms 
(plants, animals, fungi, and microscopic 
living things) survive in the places they 

live, and how they interact with other living things.
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Light
Whether watching light “bend” a 
pencil in water or building a periscope, 
the combination of hands-on, multi-
sensory learning enables children 
to understand what light is, how it 

behaves, and why it makes sight possible.Ph
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Electrical Circuits
Whether exploring static charges, 
figuring out how to get a light bulb 
to light, or testing the conductivity of 
everyday objects, students experience 
firsthand the excitement of electricity 

and scientific discovery.Ph
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One day children chart the moon’s 
cycles, another day they might make a 
scale model of our solar system. By 
observing the world around them, they 
address questions such as “Why are 

there seasons?” and “Why does the moon appear to 
change shape?”
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Nature’s Recyclers
By watching composting worms create 
soil, to modeling the nutrient cycle, 
students have the opportunity to 
investigate the organisms that carry 
out the process of decomposition and 

recycle nutrients in an ecosystem.
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Watery Earth 
Whether following a drop of water 
through the water cycle, measuring 
their own water usage, or exploring 
how filters clean dirty water, students 
are encouraged to use what they learn 

to have a positive impact on water resources.
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Matter
With challenges like exploring what 
they can learn about an unknown 
substance called “Whatzit,” students 
experience the excitement of scientific 
discovery and gain an appreciation of 

the scientific method used by professional scientists.Ph
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Earth’s Changing Surface
From building river models that explore 
erosion and deposition to touring the 
school grounds looking for evidence of 
the earth’s changing surface, students 
use hands-on investigations to discover 

the dynamic nature of the earth’s surface.
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Human Body in Motion
By modeling how muscles move bones, 
testing reflexes, and measuring the 
effects of exercise on breathing and 
heart rate, students begin to appreciate 
the interactions between body parts 

and recognize the importance of protecting them by 
making healthy choices.
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Energy
Whether testing the efficiency of light 
bulbs, exploring heat conduction, 
or designing an imaginary invention 
demonstrating the transfer of energy, 
students discover that energy is at the 

root of all change occurring in the world around them.Ph
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Force and Motion
By demonstrating and explaining 
ways that forces cause actions and 
reactions, as well as gaining a deeper 
understanding of basic forces such as 
friction and gravity, students discover 

the many ways that forces affect the motion of objects 
around them.
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Design Projects
Animal Homes, Human Tools, Simple 
Machines, Moving Systems, Electrical 
Circuits, Human Systems. 
The design project series was 
developed to support compatible 

modules by allowing students to design and/or build 
animal homes, tools, machines, and designs of their 
own creation. Taking between 4-6 sessions, the 
projects strengthen skills and ideas about choosing 
materials, using tools, working with the limitations of 
materials, solving problems, and overall project design.
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Science Skill Builders
With 21 lessons spanning the breadth 
and depth of science skills, students 
develop a core understanding of using 
tools in science, scientific testing, 
observation skills, and the importance 

of analysis and conclusions.
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Program Features FOSS Science Companion STC

Prepares students to do 
inquiry-based science

Lesson O introduces students to 
the scientific method through the 
“I Wonder” Circle

Hardback, colorful, content-rich 
student reference materials for 
upper elementary students

Student Reference Books

Bound student science notebooks 
to foster student literacy and 
reading skills P The original Student Science 

Notebooks

Parallels in instructional design to 
Everyday Mathematics®

Developed by the creators of 
Everyday Mathematics®

Variety of assessment strategies P Teacher-friendly formative and 
summative assessment strategies P

A variety of pilot options to fit the 
interests and needs of districts

Several no-cost pilot options, 
including an innovative online pilot 
program

Correlations to local and state 
science standards

Correlated to state standards with 
customized local standard 
correlations available upon request

Teacher must gather minimal 
teacher supplied items P ExploraGear and Supplemental 

Classroom Supplies available P
Early Childhood activity-based 
modules available (K Only)

Modules developed specifically 
for PreK-K available

Unique content offered to meet 
standards

Light and Rainbows, Color, and 
Light modules available

Children develop science habits of 
mind in addition to content 
knowledge

“I Wonder” Circle integrates 
modules as tool for student 
reflection

Engaging activities nourish 
children’s curiosity P Engaging, hands-on activities 

focused on Big Ideas P
Supports teachers in reaching 
Big Ideas

Reflective  Discussions help 
children integrate their experience 
and build science knowledge

Full curriculum available digitally
Hyperlinked teacher materials 
(iTLM’s) & digital student materials 
build affordable access

P

P

P

P
P
P

P
P
P
P
P
P
P

P
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A New Way to Pilot...

www.sciencecompanion.com

An Innovative Free Online Pilot Program!
We know that both time and financial resources are limited for 
school districts these days. 

So, we are delighted to introduce an exciting new digital opportunity 
for you to try Science Companion materials at no cost, at a scale that 
is easily manageable.  And it’s high tech, too!

Come to our Online Pilot Website and find:
• Sample lessons from eight of our modules.
• Conversation and support from content and teaching experts.
• Free digital teacher materials and student resources.
• Directions on how  to order  ‘lending library’ for kit materials.
• A pilot that will give you a rich taste of inquiry science but re-

quires no more than a handful of classroom sessions.

“I think this is an awesome resource for doing science.” 
Field Test Teacher

There are a limited number of online pilots available, 
so contact us now to  find out how you can 

explore Science Companion at your pace, for free.

(And, of course, we have traditional pilots available too. Just ask!)

888-352-0660 
pilot@sciencecompanion.com



Succeed with Science Companion

The spirit of inquiry.  An invitation to curiosity.  The tools for success.

Inquiry-based learning in science is exciting, effective, 
and evocative. It also can be challenging. 

We can help you take the mystery out of inquiry!

Philosophy
A half-day session introducing the methodology, 
pedagogy, and best practices of Science Companion.

Implementation
Building from specific modules your district is using, 
a hands-on exploration of how to best implement 
Science Companion in your classrooms.

Assessment and Science 
Formative and summative assessment can work together 
to strengthen teaching and test scores!

Coming from Everyday Math 
Science Companion was developed by the same research-
ers who developed Everyday Mathematics, and many of 
the same pedagogical tools are used. Making the jump to 
Science Companion is easy!

Train the Trainers
Build a community of Science Companion experts in your 
district or intermediate unit.

It’s in the Bag! 
Fully customizable workshops to meet your needs.  Contact us to 
learn how we can best help you!

Designed by  the 
University of Chicago’s 
Center for Elementary 

Math & Science 
Education.

Participants
Teachers and administrators
in districts using Science 
Companion.

Length
Mix and Match to your needs 
to build a half day or full day 
session.

Continuing Education 
CEU’s available, please ask us 
about we can work with you to 
arrange credits.

Cost
Ask your rep for more 
information!

Professional Development
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Get a Full Curriculum Sample

Check out a Pilot Program

Get a Custom Scope & Sequence

Get a Full Curriculum Sample

Check out a Pilot Program

Get a Custom Scope & SequenceGet a Custom Scope & Sequence

Get a Full Curriculum Sample

Check out a Pilot Program

Get a Custom Scope & Sequence

Phone/Fax: 888-352-0660

8400 Woodbriar Drive
Sarasota, FL 34238

info@sciencecompanion.com
www.sciencecompanion.com

Find your Sales Rep

info@sciencecompanion.com
www.sciencecompanion.com
info@sciencecompanion.cominfo@sciencecompanion.com

Click either link

for more 

infomation!

The spirit of inquiry.  An invitation into curiosity.      The tools for success.
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