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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 Weather Unit concentrates on the following “Big Ideas” about 
weather and the natural phenomena that cause it. Along with the 
scientific “Habits of Mind” discussed on page 6, these concepts 
should be reinforced throughout the unit. The lessons in which 
each big idea is introduced or is a major focus are indicated in 
parentheses.

Weather Conditions
• Weather is how the sky looks and feels. (Lesson 1)

• Weather is how the sky looks and feels. A meteorologist 
observes, measures, describes, and records the weather. 
(Lesson 2)

• Weather is measurable. (Lessons 3 and 4)

• Weather is measurable. The sun plays a role in weather. 
(Lesson 5)

Weather Patterns
• We notice weather patterns by observing, measuring, and 

graphing weather over time. (Lessons 6, 11, 16, 19–21, and 
26–29)

Water
• Water, in its many forms, plays a role in the weather. (Lessons 

7–10, 12–15, 17, and 18)

Air and Wind
• Air plays a role in the weather. Air surrounds us, and takes up 

space. (Lesson 22)

• Air plays a role in the weather. Wind is a moving flow of air. 
(Lessons 23–25)

Skill Building Activities
• A compass can be used to find north and other directions. 

(Skill Building Activity 1: Using a Compass)

• Number scales give precise temperature measurements. (Skill 
Building Activity 2: Reading Number Scales on Thermometers)

• A magnifying lens makes things look larger than they really 
are. You can use a magnifying lens to examine objects closely 
and to see details that you might not see without it. (Skill 
Building Activity 3: Using Magnifiers)

Colleen
Rectangle

Colleen
Text Box
Here are the Big Ideas for Weather. 
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Cluster �: Weather Conditions (Lessons �-�) 

Overview Children look at pictures and talk about their perceptions of weather, then 
listen to and write poems about the weather. They learn symbols and 
descriptive terms used by meteorologists so they can record daily weather 
observations on a class weather calendar. They use a thermometer to record 
the outdoor temperature and then turn their attention to the sun.

Science 
Content

• The main parts of weather are temperature, sunlight, wind, clouds, and 
moisture.

• Meteorologists—people who study weather—use symbols and descriptive 
terms to communicate about weather.

• Weather is measurable.
• Thermometers measure temperature.
• Sunlight both illuminates and warms.

Science 
Center

• Examine and experiment with a variety of thermometers.
• Use lamps or flashlights to create shadow patterns.

Family Links • Children use an example of weather news on TV, the radio, the Internet, or 
in a newspaper to find new or interesting weather words. 

• Children learn about thermometers in their homes and elsewhere.

Further  
Science 
explorations

• Invite a professional meteorologist to talk with the class about weather 
forecasting.

• Conduct a science talk about what makes the weather.
• Use a balloon to show how a thermometer works.
• Practice using a thermometer to monitor water temperature and locate 

warm and cool places in the classroom.
• Compare rainfall reports.
• Make extra rain gauges.
• Compare air and ground temperatures in sun and shade.
• Explore shadows.

Cross- 
Curricular 
extensions

Mathematics: Read and compare numbers on the Celsius and Fahrenheit 
scales.
Art: Make a class collage using pictures and photographs of different kinds 
of weather. Trace shadow silhouettes.

Unit Summary
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Cluster 2: Weather Patterns  (Lessons �, ��, ��,  
��-2�, and 2�-2�)

Each month children record and analyze daily weather observations 
compiled from a class weather calendar. They use sky observations and 
temperature data to make bar graphs. In addition, children record and 
analyze precipitation data and track windy days. At year’s end, they compile 
their monthly weather data to reflect on overall patterns over the months 
and seasons.

Overview

• A weather pattern is weather that repeats or follows an order.
• Simple graphs can help scientists communicate their observations.
• Data is a fact about something observed.

Science 
Content

• Have opportunities to practice graphing independently.
• Display a weather map from your local newspaper.
• Write questions about weather events or observations.
• Practice reading number scales on a thermometer. 

Science 
Center

Family Links

• Children pick one interesting weather pattern or trend from the year or 
from a particular season.  They pretend that they are meteorologists in 
the local area and “report” about the weather pattern and tell why other 
scientists or people might be interested in this pattern.

Further 
Science 
explorations

Mathematics: Give children practice collecting and graphing data. Children 
“build” a three dimensional representation of their graphs using Unifix® 
cubes or other connecting blocks. Post a completed bar graph with a few 
simple questions about reading the graph.

Cross- 
Curricular 
extensions
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Cluster �: Water (Lessons �-�0, �2-��, ��, and ��)

Overview Children think about the role of water in weather and learn how to measure 
rainfall using a rain gauge. They consider how clouds are made and make 
models of the three basic cloud shapes. They notice what happens when 
they freeze and melt water, watch liquid water disappear into the air as it 
evaporates, and then observe water condense out of the air. Children take 
a morning dew walk, then build and monitor “dew catchers.”  They explore 
frost and then turn their attention to snowflakes.

Science 
Content

• Understanding how water changes—from liquid to a vapor or a solid—is 
essential to understanding weather.

• Three basic cloud shapes are cumulus, cirrus, and stratus. 
• Water can be a part of the air, an invisible gas called water vapor.
• Water can condense out of the air onto cold surfaces, a phenomena called 

dew.
• Frost is water that comes out of the air and forms as ice crystals.
• Snowflakes form in six-sided or six pointed patterns.

Science 
Center

• Practice reading a rain gauge.
• Post the cloud chart and cloud models for children to examine.
• Wipe water onto a slate or chalkboard, and paint water pictures to explore 

evaporation.
• Look at a poster of the water cycle.

Family Links • Set up a cup of water for freezing and melting. 
• Find out how cold it is by seeing whether they make frost or dew on a cold 

car window.

Further  
Science 
explorations

• Compare reports of rainfall from the official weather station with the 
rainfall measured by the class.

• Construct extra rain gauges to use in the Science Center and to put up at 
their homes.

• Expose colored paper to rain to observe and measure rain drops.
• Examine water drops indoors.
• See what range of icy cold temperatures they find outdoors.
• Try melting ice in different outside locations.
• Demonstrate how water condenses on the cold metal surface of a can.
• Look for connections between sky conditions and dew formation.
• Learn about the dew point	by making dew indoors.
• Watch frost form indoors. 

Cross- 
Curricular 
extensions

Language Arts: Write acrostics using the names of primary cloud shapes.
Start a word bank of water words. Read stories about ice skating, ice fishing, 
or animals in winter. 
Write class books about water freezing, melting, evaporating and 
condensing. Read aloud about the water cycle. Write about real or imaginary 
experiences with frost and snow. Make maple syrup snow candy like the 
characters in Little	House	in	the	Big	Woods.
Art: Make watercolor paintings. Draw pictures of dew-covered spider webs. 
Paint snow.
Mathematics: Observe various geometric shapes in frost. Compare the 
change in volume of melting snow.

Unit Summary
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Cluster �: air and Wind (Lessons 22-2�)

Children investigate some of air’s properties.  They observe and experiment 
with air trapped inside objects.  Children experience wind and observe its 
direction, while being introduced to the four cardinal directions.  They make 
tools to measure wind strength, speed, and direction. 

Overview

• Air is all around us.
• Wind is moving air.
• Scientists and meteorologists use various tools to measure wind’s strength, 

speed, and direction.

Science 
Content

• Make bubbles at a tub and water work station.
• Try to blow up balloons inside of bottles.
• Experiment with a weather vane.
• Practice using wind measurement tools.

Science 
Center

• Children experiment at home with the windsocks, pinwheels, and bubble 
wands they made at school.

Family Links

• Use balloons to demonstrate that air has weight.
• Make a child wall to block the wind.
• Study severe wind storms.

Further 
Science 
explorations

Language Arts: Write wind poems. Cross- 
Curricular 
extensions
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The Sun Warms

W E AT h E r
C L U S T E r  1
weather conditions

5Lesson

Process Skills
• Drawing inferences

• Measuring accurately  

• Observing

Big Idea  

Weather is measurable. The 
sun plays a role in weather.

Key Note

• Choose a sunny, calm day for this lesson.

• Locate an outdoor area where the class has easy access to 
large sunny and shady spots on the same type of surface. 
Suggestions include a sidewalk on the sunny and shady sides 
of a building, or a field with a sunny center and edges shaded 
by trees. 

• For more information about the science content of this lesson, 
see the “Sun and Weather” section of the Teacher Background 
Information on page 341.

Overview

The children turn their attention to the sun and think about its role 
in making weather. They focus on how sunlight both illuminates 
and warms. Children compare shady and sunny locations by 
measuring each location’s temperature and observing how long it 
takes ice cubes to melt. 

A QUICK LOOK
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 Notes

Lesson 5Lesson
Standards and Benchmarks 

By comparing the effects of sunlight and shade on temperatures 
in the air and on the ground, children focus on Earth and Space 
Science Standard D (Objects in the Sky): “The sun provides the 
light and heat necessary to maintain the temperature of the 
earth.”

While observing and measuring the sun’s effect on temperature, 
children develop The Physical Setting Benchmark 4E (Energy 
Transformations): “The sun warms the land, air and water.”

Lesson Goals

1. Learn about the role of the sun in making weather.

2. Measure and compare the temperature of sunny and shady 
locations.

3. Investigate the effect of sunlight on ice cubes.

assessment Options

Look through the children’s science notebooks to evaluate their 
understanding that objects in sunlight are warmer than objects 
in the shade. In addition, use the synthesizing discussion to 
informally assess whether children are beginning to understand 
the sun’s role in influencing weather conditions on Earth. Use the 
Note Recording Tool on page 58 of the Weather Assessment Book 
to document the children’s ideas.

At this point, children may begin to understand that the sun 
affects the temperature conditions on Earth, but they will most 
likely not understand that the sun also influences other weather 
conditions such as precipitation, wind, and cloud cover. Children 
have more opportunities to consider weather conditions 
as the unit progresses, so they should develop their overall 
understanding of the sun and weather over time. Note	Recording	Tool
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Materials

Item Quantity Notes

ExploraGear Items
Thermometers 2 per group To measure the temperatures of shady and sunny spots.

Classroom Supplies
Construction paper, black 2 sheets per group To put under the bags of ice cubes.

Ice chest and ice pack 1 To keep ice cubes cold.

Ice cubes 2-3 dozen To melt in sunny and shady locations.

Pencils 1 per child To record observations. 

Resealable plastic bags, 
large (gallon size)

2 per group To hold melting ice cubes.

 Curriculum Items
Weather Science Notebook, pages 7-9

Note Recording Tool (optional)

 Preparation
 Assemble the items you need to bring outside for the activity:

• Cooler and ice pack

• Sheets of black construction paper (on a clipboard if you 
don’t want them to blow away)

• Pencils

• Thermometers

 Pack the ice cubes, plastic bags, and an ice pack in the cooler. 
Make sure all of the ice comes from the same source, or has 
had enough time to reach the same temperature.

Vocabulary
shade  . . . . . . . . . . . . . . . . A place protected from sunlight.

sunlight . . . . . . . . . . . . . . Light coming from the sun.

Teaching the Lesson

 engage

Introductory Discussion
1. Explain that the class will be going outdoors to explore the 

sunshine and weather.

2. Ask the children to think about what the sun or sunlight does 
for the earth. Write some words or ideas on the blackboard. 
(Examples	include:	the	sun	shines	in	the	sky,	makes	people	hot	in	
the	summer,	dries	wet	clothes,	helps	plants	grow,	makes	daytime.)

 NoTes



 NoTes
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3. Pose some of the following questions about the sun and 
weather.

• What is the sun doing as part of today’s weather? (It	makes	
the	day	bright,	warm.)

• Where is the sun on a rainy day? (Above	the	clouds.)

• What is different about rainy days besides the rain? 
(Rainy	days	are	darker	because	the	clouds	block	some	of	
the	sunlight,	and	they	are	often	cooler	because	less	sunlight	
strikes	the	ground	and	warms	it.)

• How does the weather change after sunset? (Nighttime	
is	dark	and	usually	cooler	because	no	sunlight	strikes	the	
ground	to	warm	it.)

Sensory Observation

  safeTy NoTe:  Before you go outside, remind the children 
to never look directly at the sun. Looking at the sun can cause 
permanent eye damage.

1. Take the children to the sunny and shady spots you selected 
and have them:

• Explore the two different chosen spots.

• Compare how the two places feel to the touch, what they 
look like, and how bright each one is. Can they feel the 
sunlight on their arms in both places? Can they make 
shadows in both places?

• Answer the questions on page 7 of their science 
notebooks.

2. Facilitate a brief discussion about what they’ve experienced.

• What are the major differences between the two spots? 
(The	shade	is	less	bright	and	generally	cooler.	It	is	harder	
to	feel	the	heat	of	the	sunlight	on	your	arms	or	to	make	
shadows	in	the	shady	spot.)

• What causes the differences? (Less	sunshine	in	the	shade.)

• What causes the shade? (An	object	is	blocking	the	
sunshine.)

3. Explore the children’s ideas about which spot they would 
prefer on a warm day. Which would they prefer on a cold day? 
Why?

Teacher NoTe: While unusual, it can feel warmer in the shade if the 
object making the shade is also blocking a refreshing breeze.

Science Notebook page 7
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 explore

Melting Ice
Investigate the effect of direct sunshine on ice cubes.

1. Divide the class into groups. Give each group two 
thermometers, and two sheets of black construction paper.

2. Put two ice cubes in each of the resealable bags and pass out 
two bags to each group.

3. Instruct each group to do the following. Remind them that 
both locations should be on the same type of surface.

• Place a piece of black construction paper in the middle of 
a nearby sunny spot and put one of the bags of ice on it.

• Quickly place the other piece in the middle of a nearby 
shaded spot and put the other bag of ice on it.

• Draw a picture of how the ice in each bag looks on science 
notebook page 8.

Teacher NoTe: The black construction paper absorbs the sunlight and 
partially insulates the bags from any heat radiated by the surface under 
the bags. The sunlight, not the radiated heat, should be the main factor 
in melting the ice.

Measuring Temperature
1. Direct the groups to measure the temperatures of the sunny 

and shady locations by placing one thermometer on top of 
each sheet of black construction paper.

2. Have the children answer the questions on page 9 of their 
science notebooks.

Teacher NoTe: To get accurate readings, the thermometers should 
remain on the ground for at least a minute and should stay there while 
the children take readings.

Returning to the Ice
When the ice in the sunny location has melted, instruct the 
children to draw what the bags in each location look like on 
science notebook page 8.

MaNageMeNT NoTe: If things went too quickly (if the ice in the 
shade completely melted), consider repeating the experiment and 
watching it more closely to catch the time when the sunny bags are 
different from the shady bags. If things went too slowly (if all the ice in 
the sun is still un-melted), consider doing one of the Further Science 
Explorations while the experiment continues. Bring the children back 
later to check the ice and record the results.

Science Notebook page 8

Science Notebook page 9
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 reflect and Discuss

Sharing
Use this discussion to consolidate the children’s understanding of 
how the sun provides heat and light to Earth.

1. Based on what the children saw and measured during the 
exploration, ask them to conclude the following:

• Whether it was warmer in the sun or in the shade

• Whether it was brighter in the sun or in the shade

2. Have the class compare how quickly the ice melted in the sun, 
with how quickly it melted in the shade. Ask why they think 
the ice melted faster in the sunshine. (The	air	and	the	ground	
were	warmer	in	the	sunshine.) 

Teacher NoTe: There are three main reasons why the ice melted 
faster in the sunshine: (1) The surface in the sunny area absorbed more 
sunlight and is warmer than the surface in the shady area. One of the 
purposes of the black construction paper is to partially insulate the bags 
of ice from this effect. (2) The ground warms the air above the sunny 
spot, so it is warmer than the air above the shady spot. (3) The sunlight 
warms the ice cubes directly. Another purpose of the black construction 
paper is to enhance this effect.

3. Discuss how things are different in the shade by asking some 
of the following:

• What happened to the ice in the shade? (It	melted	more	
slowly.)

• How does it feel on a sunny day to have a cloud shadow 
move over and then away again? (It	feels	cooler	and	seems	
darker	while	the	cloud	is	overhead.)

• How do clouds make shadows? (They	block	the	sunlight.)

• What does a cardboard shade in a car’s windshield do? (It	
blocks	the	sun	and	makes	the	car	cooler.)

• What is shade? (It	is	where	the	sun’s	light	can’t	reach	or	is	
blocked.)

4. Ask the children how sunlight affects the weather. (It	affects	
how	hot	or	cold	a	day	is;	it	explains	why	days	are	hotter	than	
nights,	why	summers	are	hotter	than	winters,	and	why	some	
sunny	days	are	warmer	than	some	cloudy	days.)
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Ongoing Learning

Science Center
Set up two or three lamps with focused beams or flashlights 
to illuminate an area from slightly different directions at the 
same time. Let the children place an object in the illuminated 
area to create multiple shadows. Most of the shadows will be 
faint, but overlapping shadows will be darker. (The best results 
happen when the lamps are shining at a low angle, or almost 
horizontally, toward the area being illuminated, and are less 
than 45 degrees apart.) If the children have mastered the skill of 
reading temperatures using the Celsius scale or the Fahrenheit 
scale, or both, have them place the bulb of the thermometer in 
the different shadows to see if they can find the coolest one.

extending the Lesson

Further Science explorations

Air Temperature versus Surface Temperature
After the children measure the temperature on the surface in a 
sunny and a shady spot, have them measure the temperature of 
the air in the sunny and shady spots. Have the children determine 
whether:

• The temperature of the air and the surface are the same in 
each spot (No,	the	surface	in	the	sunny	spot	will	be	hotter	than	
the	air.	It	is	the	surface	that	absorbs	the	sunlight	and	heats	up.	
Once	it	is	hot,	it	then	transfers	some	of	its	heat	to	the	air.) 

• The temperature of the air is the same in both spots (Maybe.	
If	there	is	a	breeze,	the	wind	mixes	the	air	and	produces	a	mostly	
uniform	temperature.	If	conditions	are	calm,	the	air	above	the	
sunny	spot	should	be	warmer,	especially	if	measured	close	to	the	
surface.)

Materials: Two or three lamps with 
focused beams, or flashlights.
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Shadow Gaze
Bring the class together in a circle in the large sunny area. Explore 
these concepts about shadows:

• Where are their shadows? Who has their shadow in front of 
them and who has their shadow behind them? (Within	the	
circle,	some	shadows	will	be	to	the	children’s	sides,	some	behind,	
and	others	in	front	of	the	children	that	cast	them.)

• Why are some children’s shadows in front, some behind, and 
some beside them. 

• What determines the direction of the shadows? (The	shadows	
always	point	away	from	the	sun.)

art extension

Tracing Silhouettes
Let pairs of children make shadow silhouettes with these 
directions:

1. Lie down on a piece of butcher paper.

2. Have a partner trace your body’s outline.

3. Let the partner trace the outline of their shadow around the 
outside of your body’s outline.

4. Paint the space between your silhouette and the shadow 
silhouette.
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Teacher Background  
Information
Introduction

Studying weather is a good way to start a science curriculum. 
When children experience weather—feeling contented on a warm 
sunny day, exhilarated by a thunderstorm, excited by the first 
snowfall, or glum when it’s been overcast for three weeks—they 
make a connection between the internal world of their feelings 
and the external world of natural science. Studying weather 
also provides direct access to some basic laws of physics and 
chemistry, as well as the study of biology, because local flora and 
fauna are so heavily influenced by weather. The main elements 
of weather are easy to measure and quantify, making it possible 
for children to discern weather over days and across seasons. 
Weather’s dynamic and unpredictable character gives children 
insight into the wonderful complexity of nature.

What Is Weather?
Weather describes the atmospheric conditions at a given time and 
place. The main elements of weather are: temperature; sunlight; 
wind; clouds; moisture, including humidity and precipitation; 
and air pressure, also called barometric pressure. (Air pressure 
is not covered in the Weather Unit.)  The terms “weather” and 
“climate” are different. Weather refers to conditions that are local 
and short-term. Regional, long-term weather effects are referred 
to as climate. Climate includes the averages and variations of 
all weather elements over a long period of time in a particular 
region. It is mostly a function of latitude, but is also influenced by 
differences in terrain, such as alpine, lowland, coastal, or desert.

The simplest way to view weather is to think of it as the 
interaction between the sun and the earth’s surface, including 
both land and ocean. Most of this interaction takes place in 
the blanket of moist air just above the earth’s surface. Air is 
compressed by its own weight, so that about half of all the air 
molecules in the earth’s atmosphere are concentrated in the first 
few miles of the sky. This region, called the troposphere, is where 
most weather occurs. Most life on the planet also lives in or below 
the troposphere. The next layer of thin air above the clouds is 
the stratosphere. The stratosphere may be familiar to children 
as the place where airplanes fly. The stratosphere and higher 
atmospheric layers play only limited roles in weather.
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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  Weather Teacher Background Information.
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Sun and Weather
The sun bathes the earth in light. When sunlight strikes the earth, 
about half is absorbed and about half is reflected back into space. 

When an object absorbs light, it heats up, as can be attested to by 
anyone who has walked barefoot across concrete pavement on a 
sunny day. Rocks, buildings, the ocean, the air—everything on the 
earth’s surface heats up under the sun’s glow. Lesson 5 explores 
how the sun heats the earth. 

The sun heats Earth’s surface unevenly. The amount of sunlight 
hitting the surface varies from place to place. In the tropics, where 
the sun is high in the sky, more sunlight strikes the earth’s surface 
than in regions that lie in the mid-latitudes. Even less sunlight 
strikes the ground at the polar latitudes, where the sun is low in 
the sky, even at noon. No sunlight strikes the half of the earth 
that is turned away from the sun and is experiencing night. Some 
surfaces, such as snow and ice, are reflective and absorb little of 
the sunlight that strikes them, whereas other surfaces, such as 
freshly plowed fields or asphalt pavement, absorb most of the 
sunlight that strikes them. Above the earth’s surface, clouds can 
reflect sunlight back into space, and so can aerosols—particles 
in the air like dust, soot, and salt particles from the ocean. For all 
these reasons, the heating from the sun is uneven. 

It is the uneven heating of the earth by sunlight that sets the 
atmosphere in motion and creates the weather. In a sense, 
weather is simply the atmosphere’s way of transferring heat from 
warm spots to colder ones. When an object is heated, it warms 
the air near it. Heated air tends to rise, and adjacent air rushes in 
to fill the empty space below, causing wind. 

air and Weather
Air is made of various gases. It is mostly nitrogen (N2), 78%, and oxygen 
(O2), 21%. Water vapor (H2O) content varies widely, from almost 0% 
in dry polar air to nearly 4% (with relative decreases in percentages 
of nitrogen and oxygen) in humid tropical air. An important, less 
abundant gas is carbon dioxide (CO2), currently 366 parts per million 
(.0366%) globally, and on the rise. There are also gaseous pollutants 
and other gas molecules in the air, as well as aerosols.

Air is a dynamic substance. It moves readily from place to place as 
wind. It expands when heated, decreasing its density and rising 
higher in the sky. It contracts when cooled, increasing its density 
and sinking toward the ground. Air is thickest at sea level, and is 
increasingly thinner at higher altitudes. For any given altitude and 
temperature, humid air is less dense than dry air (because water 
molecules are lighter than other air molecules). Humid air tends 
to rise within an air column because of its low density.
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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



Date:   ______________________________________

1

Hello, Scientist,

This is your science notebook.

All scientists like to study things carefully. They like to 

think and ask questions. They try things out and then see 

what happens. They count and measure things. They look 

closely at things and draw them carefully. 

Scientists use science notebooks to write and draw their 

ideas and their observations about the things they study.

Use this science notebook to write and draw some of your 

ideas and your observations.  

Enjoy it!

2011 Edition Release 1.4.0510   Copyright © 2004 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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Sunny and Shady

1.  How does the sunny spot feel?

  hot  warm  cool  cold

         (circle one answer)

2.  How does the shady spot feel?

 

  hot  warm  cool  cold

         (circle one answer)

3. Which spot is brighter?

          sunny              shady

            (circle one answer)

Sunny and Shady (Lesson 5)
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Bags of Ice

Draw how the bags look at the start:

 SUNNY  SHADY

 

 Start  Start

Draw how the bags look at the end:

 SUNNY  SHADY

 End  End

Think:

Why did the ice melt?

Bags of Ice (Lesson 5)
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Measuring Temperature (Lesson 5)

Measuring Temperature

1. Draw the thermometer’s red line on the pictures below.

  SUNNY  SHADY

2. temperature = ___________ temperature = ___________

 (color) (color)

3. Which is hotter?  sunny   shady

   (Circle one answer)
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Hola Científico,

Ésta es tu libreta de apuntes para ciencias.

A todos los científicos les gusta estudiar las cosas 

cuidadosamente. Les gusta pensar y hacer preguntas. Les 

gusta experimentar y ver que pasa. Cuentan y miden cosas. 

Ven las cosas de cerca y luego las dibujan cuidadosamente.

Los científicos usan libretas de apuntes de ciencias para 

anotar y dibujar sus ideas y sus observaciones sobre las 

cosas que estudian.

Utiliza esta libreta de apuntes de ciencias para escribir y 

dibujar algunas de tus ideas y observaciones.

¡Disfrútalo!

ISBN 10: 1-59192-375-1  ISBN 13: 978-1-59192-375-6
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 Científico 1
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Sol y Sombra

1.  ¿Cómo se siente el lugar soleado?

  caliente    templado     fresco    frío

    (encierra en un círculo la respuesta)

2.  ¿Cómo se siente el lugar con sombra?

 

  caliente    templado     fresco    frío

    (encierra en un círculo la respuesta)

3. ¿Cuál de los dos lugares está más iluminado? 

  en el sol en la sombra

    (encierra en un círculo la respuesta)

Sol y Sombra (Lección 5)
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Bolsas de Hielo

Dibuja cómo se ven las bolsas al comenzar:

 EN EL SoL  EN LA SoMbrA

 

 Comienzo  Comienzo

Dibuja cómo se ven las bolsas al final:

 EN EL SoL  EN LA SoMbrA

 Final  Final

Piensa:

¿Porqué se derritió el hielo?

bolsas de Hielo (Lección 5)
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9Midiendo la Temperatura (Lección 5)

Midiendo la Temperatura

1. Traza la línea roja del termómetro en los dibujos de abajo.

  SoL  SoMbrA

2. temperatura = ___________ temperatura = ___________

 (color) (color)

3. ¿Cuál es más caliente?    el lugar con sol    el lugar con sombra

  (Encierra en un círculo la respuesta)
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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



16 | WEATHER | CONTENT RUBRICS AND OPPORTUNITIES OVERVIEWS 

Rubric 1: Understanding Water and Air 
Criteria A and B
(Lessons 7—10,  
12—15, 17—18)

Criteria C and E 
(Lessons 22—25) 

Criterion D 
(Lessons 12—15,  
17—18)

Water in its many 
forms plays different 
roles in weather.  

Air is all around us and 
plays a role in weather 
as wind. 

Water can be a part of 
the air. 

4 - Exceeds 
Expectations

Explores content 
beyond the level 
presented in the 
lessons. 

Understands at a 
secure level (see box 
below) and shows 
interest in explaining 
how temperature 
differences cause 
water to take different 
forms.

Understands at a secure 
level (see box below) 
and shows interest in 
learning about winds 
associated with 
hurricanes or tornados. 

Understands at a 
secure level (see box 
below) and recognizes 
that there is water 
vapor in the air and 
that it can change 
into dew or frost. 

3 - Secure 
(Meets 
Expectations)

Understands content 
at the level 
presented in the 
lessons. 

Understands that water
in its many forms can 
play different roles in 
weather.

Understands that air is 
all around us, and plays 
a role in weather as 
wind.

Understands that 
water can be part of 
the air as rain, clouds, 
or snow. 

2 - Developing 
(Approaches 
Expectations)

Shows an increasing 
competency with 
lesson content. 

Has an incomplete 
understanding of how 
the forms of water 
play different roles in 
weather. (For 
example, knows that 
water plays a role in 
weather as rain, but 
does not recognize fog, 
frost, or snow as 
different forms of 
water that play a role 
in weather.) 

Understands that air is 
all around us but 
doesn’t recognize the 
role air plays in 
weather. (For example, 
doesn’t recognize that 
wind is a moving flow of 
air.)

Has an incomplete 
understanding of how 
water can be part of 
the air. (For example, 
recognizes rain as 
water that is part of 
the air, but doesn’t 
recognize snow or 
clouds as water that is 
part of the air.) 

1 - Beginning

Has no previous 
knowledge of lesson 
content.

Does not understand 
that water comes in 
many forms or plays 
different roles in 
weather.

Does not understand 
that air is all around us 
or that it plays a role in 
weather.

Does not recognize 
that water can be 
part of air. 

Colleen
Text Box
Rubrics return to the Big Ideas and show how to evaluate student progress.
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Opportunities Overview: Understanding Water 
and Air 

This table highlights opportunities to assess the criteria on Rubric 1
Understanding Water and Air. It does not include every assessment
opportunity; feel free to select or devise other ways to assess various
criteria.

Criteria A and B
(Lessons 7—10, 12—15, 
17—18)

Criteria C and E 
(Lessons 22—25)

Criterion D 
(Lessons 12—15, 17—18)
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Lesson 7: 
- Reflective discussion 

Lesson 8: 
- Synthesizing discussion 

Lesson 9: 
- Synthesizing discussion 

Lesson 10: 
- Introductory discussion 

Lesson 12: 
- Sharing discussion 

Lesson 13: 
- Synthesizing discussion 

Lesson 17: 
- Sharing discussion 

Lesson 18: 
- Sharing discussion 

Lesson 22: 
- Introductory discussion 
- Sharing discussion 

Lesson 23: 
- Introductory discussion 
- Exploration 
- Sharing discussion 

Lesson 25: 
- Sharing discussion 
- Science notebook  
  page 24 

Lesson 12: 
- Introductory discussion 
- Exploration 
- Science notebook  
  page 14 

Lesson 13: 
- Introductory discussion 
- Exploration 
- Synthesizing discussion 
- Science notebook  
  page 15 

Lesson 14: 
- Sharing discussion 

Lesson 15: 
- Introductory discussion 
- Sharing discussion 

Lesson 17: 
- Introductory discussion 
- Sharing discussion 

Lesson 18: 
- Sharing discussion 

Performance Tasks 

Unit Assessment 
A Winter Day, page 29 

Unit Assessment  
A Winter Day, page 29 

Unit Assessment 
A Winter Day, page 29 

Quick Check Items 
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Water Cluster 
Page 39: item 2;
 page 40: item 3; and 
 page 41: item 5

Air and Wind Cluster 
Page 42: items 1-3

Water Cluster
Page 39: item 2; and 
 page 40: item 3

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

(Lessons 1–7, 9–11, 16–17, 19–21, and 24–29) 

Determine whether the following skills are evident as the child records weather data.  
You might want to assign one point for each criterion that the child demonstrates.  
You can add specific observations or comments in the space below each criterion.  

Name __________________________________ Date__________ 

Criteria:

________ A. Uses accurate and detailed words to describe two or more elements of 
sky observations.

________ B. Selects an appropriate tool to measure a particular weather element.

________ C. Uses the thermometer correctly and reads the top of the red line 
carefully.

________ D. Understands that the rain gauge collects precipitation, and reads it to 
the nearest centimeter mark. 

________ E. Accurately records measurement data.

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

Self–Assessment: My Weather Data 
Think about your behavior when you make weather observations.

1. Do you enjoy making weather observations? 

 Yes    Sometimes    No 

 Why or why not? 

2. Do you make careful weather observations? 

 Always    Sometimes    Seldom 

3. Are you comfortable using tools like thermometers, windsocks, or rain gauges to 
measure weather?

 Very comfortable  A little comfortable   Not comfortable 



26 | WEATHER | PERFORMANCE TASK EVALUATION GUIDELINES 

Describing Weather 
Weather Conditions Cluster (Lessons 1–5) 

Directions:

Use a picture and words to describe today’s weather. 

Include as many details as possible. 

TEACHER NOTES:
Use this assessment after teaching Lesson 5.

You might administer this task orally, individually, or in small groups.

EVALUATION GUIDELINES:
Children’s descriptions will depend on what the weather is like the day you administer
this assessment. When evaluating their answers, consider the following:

Do children include a description of what the sky looks like?

Do children include a description of what the temperature feels like?

Do children include weather terms introduced in the cluster, such as sunny, cloudy,
partly cloudy, rainy, windy, foggy, hot or cold, etc?

Colleen
Text Box
Here's a sample of a Performance Task.
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Cups of Ice 
Weather Conditions Cluster (Lessons 1–5) 

TEACHER NOTES:
Use this assessment after teaching Lesson 5.

You might have children point to the correct picture and orally respond to the questions
that follow.

Directions:

1. Look at the picture above. 

2. Circle the cup of ice you think will change the most in half an hour. 

Children should circle the cup of ice in the sun. 

3. How do you think the ice will change? 

Children should indicate that the ice will melt or start to melt.

4. Why do you think the cup you circled will change the most? 

When evaluating children’s responses, consider whether they demonstrate an
understanding that the sun warms the ice, causing the ice to melt.
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Use this picture to answer question 5. 

5. (Lesson 5) Who is standing in the warmer spot? 

a. the girl 

b. the boy

Colleen
Text Box
Here's a portion of a Quick Check assessment.



Student Identification 
(name and/or number) Comments

58 | WEATHER| ASSESSMENT MASTERS 

Note Recording Tool
Instructions:   Use this tool as a note recording device to record each child’s initial 

understanding of concepts. We suggest you return to these original 
thoughts throughout the unit.

Unit:  ___________________  Lesson  # ____________________  Date(s) ___________

Concept_________________________________________________________________
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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
ys

ic
al

 S
ci

en
ce Our Solar System

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.

Ea
rt

h 
Sc

ie
nc

e

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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