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  Sensory Observation Techniques


Scientists learn about the world by observing. Observing means using our senses to notice what something is like.


In 1st grade science, we can use sight, hearing, touch, and smell to learn about objects and nature. We use our senses carefully so we can collect good information.


When we observe, we try to say what is really there. We use words that tell what we notice, not just what we like or do not like.


For example, saying "The flower is red and smells sweet" is an observation. Saying "The flower is the best" is an opinion. Scientists try to make observations first.


Our Senses for Science



  	Sight: We look carefully. We can notice color, shape, size, and movement.

  	Hearing: We listen carefully. We can notice loud or soft sounds, and fast or slow sounds.

  	Touch: We feel carefully and safely. We can notice if something is rough, smooth, hard, soft, warm, or cool.

  	Smell: We smell carefully and safely. We can notice if something has a strong smell, a weak smell, or no smell.




A Very Important Safety Rule


We do not taste things in science unless a teacher says it is safe. Some things can hurt us.


We also do not touch or smell unknown things up close. A teacher helps us stay safe.


When smelling in science, we use a safe move. We hold the object away and gently move the air toward our nose with our hand. We do not put our nose right on the object.


How to Make Good Observations



  	Look first. Notice the color, shape, and size.

  	Listen next, if it makes sound. Notice what you hear.

  	Touch only if it is safe. Notice how it feels.

  	Smell only if it is safe. Notice the smell gently.

  	Use clear words. Say what you noticed.

  	Tell only what is observed. Do not guess too much.




Words We Can Use


These words can help us describe what we observe:



  	Sight words: red, green, round, long, big, small, shiny, dull

  	Hearing words: loud, soft, quiet, tapping, buzzing

  	Touch words: rough, smooth, bumpy, hard, soft, warm, cool

  	Smell words: strong, weak, sweet, fresh




Observation or Opinion?


An observation tells what your senses notice. An opinion tells how you feel.



  	Observation: "The rock is gray and rough."

  	Opinion: "The rock is pretty."




In science, we want observations because they help us share facts with others.


Worked Example 1: Looking at a Leaf


Suppose you have a leaf on your desk.



  	Sight: The leaf is green. It is small. It has lines.

  	Touch: The leaf feels smooth.

  	Smell: The leaf has a weak smell.




A good science sentence is: "The leaf is small, green, and smooth."


This is a good observation because it tells what the senses noticed.


Worked Example 2: Listening to Rain


Now think about rain hitting a window.



  	Hearing: The rain sounds soft.

  	Sight: The drops move down the window.




A good science sentence is: "The rain sounds soft, and the drops move down the glass."


This uses hearing and sight together.


Worked Example 3: Observing a Pinecone


Suppose your teacher gives you a pinecone to observe safely.



  	Sight: The pinecone is brown. It is oval.

  	Touch: It feels rough and hard.

  	Smell: It has a fresh smell.




A strong observation could be: "The pinecone is brown, oval, rough, and hard."


This is better than saying "The pinecone is nice" because "nice" is not a science observation.


Worked Example 4: Comparing Two Objects


Let us compare a cotton ball and a small rock.



  	Cotton ball: white, soft, light

  	Rock: gray, hard, rough




We can say: "The cotton ball is soft, but the rock is hard and rough."


Comparing helps us notice how objects are the same and different.


Tips for Careful Scientists



  	Take your time.

  	Use more than one sense when it is safe.

  	Use simple, true words.

  	Ask a teacher before touching or smelling something new.

  	Never taste in science unless the teacher says yes.




Let’s Practice in Your Mind


If you observe an orange, you might say:



  	It is orange and round.

  	It feels bumpy.

  	It smells strong and fresh.




Those are observations because they come from your senses.


Why Sensory Observation Matters


Good observations help scientists learn. They help us notice details. They help us ask good questions. They also help us share what we found with other people.


When we use our senses safely and carefully, we gather information about the world around us.


[image: 📋]   Summary


Sensory observation means using sight, hearing, touch, and smell to learn about something. Good observations use clear words such as color, shape, sound, and texture. Scientists tell what they notice with their senses, and they always follow safety rules like not tasting and asking before touching or smelling.


  
  Put what you read to the test

  You've worked through Sensory Observation Techniques. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2225
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  Formulating Testable Questions


Scientists ask questions about the world. In science, we ask questions that we can test.


A testable question is a question we can answer by doing something: watching, measuring, comparing, or trying an experiment.


This is different from a question about what someone likes best. A question about what someone likes is an opinion. Opinions are important, but they are not science test questions.


Introduction: What makes a question testable?


A testable question is a question we can answer with evidence. Evidence is what we see, hear, feel, count, or measure.


For example, if we want to know whether a plant grows taller in sunlight or in shade, we can test it. We can grow two plants, watch them, and measure them.


But if we ask, “Which flower is the prettiest?” that is not a testable science question. Different people may have different answers because it is about what they like.


Main Teaching Points


1. A testable question can be answered by observing.


Sometimes we do not need a big experiment. We can answer a testable question by watching carefully.



	“Do worms come out after rain?”

	“Which toy car rolls farther on the floor?”

	“Does ice melt faster in the sun or in the shade?”




These questions can be answered by looking, counting, or measuring.


2. A testable question is not based on opinion.


Opinion questions ask what is best, nicest, yummiest, or prettiest.



	“Which apple tastes best?”

	“What color flower is the prettiest?”

	“Which pet is the cutest?”




These are not good science test questions because the answer depends on what a person thinks.


3. A testable question often compares one thing to another.


Good science questions often compare:



	sunlight and shade

	big and small

	fast and slow

	more and less




For example:



	“Do seeds grow faster with more water or less water?”

	“Which paper towel holds more water?”

	“Does a ball roll farther on carpet or on tile?”




4. A testable question can be answered with data.


Data means information we collect. We may count, measure, or write down what happens.


We can collect data like this:



	counting how many

	measuring how tall

	timing how long

	noticing what happened




If we can collect data to answer the question, it is probably testable.


How to tell if a question is testable


Ask yourself these simple questions:



	Can I observe it?

	Can I measure it or count it?

	Can I compare two things?

	Can I answer it with evidence instead of just what I like?




If the answer is yes, then the question is likely testable.


Question starters for testable questions


These sentence starters can help:



	“What happens if...?”

	“Does ___ change when ___?”

	“Which ___ does ___ better?”

	“How many ___?”

	“How long does it take for ___?”




Worked Examples


Example 1: Easy


Question: “Which crayon color is the prettiest?”


Let’s think:



	Can we measure “prettiest”? No.

	Will everyone agree? No.

	Is it based on opinion? Yes.




So this is not testable.


A better testable question could be: “Which crayon makes the darkest mark?”


Now we can color with each crayon and compare the marks. That makes it testable.


Example 2: Easy-Medium


Question: “Do plants grow taller in sunlight or in shade?”


Let’s think:



	Can we observe the plants? Yes.

	Can we measure height? Yes.

	Can we compare two places? Yes.




So this is a testable question.


We could measure each plant’s height and write the numbers down. For example, one plant might be 8 inches tall and another might be 5 inches tall.


Example 3: Medium


Question: “Are dogs better than cats?”


This is not testable because “better” means different things to different people.


We can turn it into a testable question by making it more specific.


Better question: “Which pet makes more noise in one minute, a dog or a cat?”


Now we can listen, count sounds, and compare. That makes it testable.


Example 4: Medium-Hard


Question: “Does warm water melt ice faster than cold water?”


Let’s check:



	Can we test it? Yes.

	Can we observe what happens? Yes.

	Can we measure time? Yes.




So this is testable.


We could put one ice cube in warm water and one ice cube in cold water. Then we watch to see which one melts first.


We might measure the time in minutes, like 2 minutes and 5 minutes.


Turning not-testable questions into testable questions


Sometimes a question starts as an opinion. We can fix it.


Look at these examples:



	Not testable: “Which fruit is the best?”

	Testable: “Which fruit has more seeds?”





	Not testable: “What is the nicest weather?”

	Testable: “Is it warmer in the sun or in the shade?”





	Not testable: “Which ball is the most fun?”

	Testable: “Which ball bounces higher?”




Tips for making strong testable questions



	Use words like how many, how long, which, and does.

	Ask about things you can see, count, or measure.

	Compare only a small number of things at one time.

	Keep the question clear and simple.




Practice thinking


Here are some questions. Think: testable or not testable?



	“Which leaf is bigger?” — Testable

	“Which bug is the cutest?” — Not testable

	“Does a heavy rock fall faster than a light rock?” — Testable

	“What cloud shape is the nicest?” — Not testable




Brief Summary


A testable question is a question we can answer with science.


We answer it by observing, counting, measuring, or comparing.


A question is not testable if it is only about what someone likes or thinks.


When you ask a science question, remember:



	Can I test it?

	Can I observe it?

	Can I measure or count it?

	Can I use evidence to answer it?




If yes, you have a great testable question!


  
  Put what you read to the test

  You've worked through Formulating Testable Questions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2226
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  Hypotheses and Predictive Modeling


Scientists ask questions about the world. Then they make a smart guess about what might happen. This smart guess is called a prediction.


A prediction is not just any guess. It is a guess that uses what we already know, what we see, and what has happened before.


When we say, “I think this will happen because...,” we are using science thinking.


In 1st grade, we can learn to make good predictions by looking for patterns and thinking about cause and effect.


What is a hypothesis?


A hypothesis is a science idea that tells what you think will happen. In 1st grade, we can think of a hypothesis as a smart prediction.


It often sounds like this:



	I think ... will happen.

	I think ... because ...




For example:


	I think the ice will melt in the sun because the sun makes things warm.

	I think the plant with water will grow taller because plants need water.




What is predictive modeling?


Predictive modeling means using what we know to tell what may happen next.


For 1st graders, this can be very simple. We look at a pattern, or we think about what causes something, and then we make a prediction.


We do this all the time in science:


	If dark clouds come, it may rain.

	If a toy car is pushed harder, it may go farther.

	If a plant does not get water, it may droop.




How do we make a smart prediction?



	Look closely.

	Think about what you already know.

	Look for a pattern.

	Think about cause and effect.

	Say what you think will happen.

	Tell why.




We can use this sentence frame:

I predict _____ because _____.


Patterns help us predict


A pattern is something that happens again and again in a way we can notice.


If we see a pattern, we can use it to make a prediction.


Example pattern:


	Every morning, the sun rises.

	When we water a plant each day, it stays healthy.

	A ball rolls down a ramp when we let it go.




If the pattern keeps happening, we can predict it may happen again.


Cause and effect help us predict


A cause is why something happens. An effect is what happens.


Example:


	Cause: You put an ice cube in the sun.

	Effect: The ice cube melts.




If we know the cause, we can predict the effect.


A prediction can be tested


In science, we do not stop at making a prediction. We also check to see if it was right.


We can do a simple test, watch carefully, and talk about what happened.


Sometimes our prediction is correct. Sometimes it is not. That is okay. We still learn something new.


Worked Example 1: Weather


You look outside and see dark clouds. The wind is blowing.


Question: What might happen next?


Think: Dark clouds often come before rain.


Prediction: I predict it will rain because dark clouds often mean rain.


This is a smart prediction because it uses something you have seen before.


Worked Example 2: Ice in Different Places


You put one ice cube in the sun and one ice cube in the shade.


Question: Which ice cube will melt first?


Think: The sun warms things up more.


Prediction: I predict the ice cube in the sun will melt first because the sun makes it warmer.


This prediction uses cause and effect:


	Cause: More warmth from the sun

	Effect: Faster melting




Worked Example 3: Plant Care


Plant A gets water every day. Plant B does not get water.


Question: Which plant will look healthier after a few days?


Think: Plants need water to live and grow.


Prediction: I predict Plant A will look healthier because it gets water every day.


This prediction uses what we already know about living things.


Worked Example 4: Toy Car on a Ramp


You roll a toy car down a small ramp. Then you try a taller ramp.


Question: On which ramp will the car go farther?


Think: The taller ramp may make the car go faster.


Prediction: I predict the car will go farther from the taller ramp because it may roll faster.


This is predictive modeling in a simple way. You use what you saw before to think about what will happen next.


When is a prediction helpful?


Predictions are helpful when we:


	ask a science question,

	plan a test,

	watch for patterns,

	learn from results.




Good prediction or not?


Let’s compare.


Not as strong: I guess the plant will grow.

This does not tell why.


Stronger: I predict the plant in the sunny window will grow more because plants need sunlight.

This is stronger because it gives a reason.


How to say your prediction


You can use these sentence starters:


	I predict _____ because _____.

	I think _____ will happen because _____.

	If _____, then _____.




Example:


	If we do not water the plant, then the leaves may droop.




Things to remember



	A prediction is a smart guess.

	A good prediction uses what you know.

	Patterns can help you predict.

	Cause and effect can help you predict.

	You should say why you think something will happen.

	You can test your prediction by watching what happens.




Mini Practice


Try making your own predictions.



	You see a puddle on a sunny day. What do you predict will happen?
Possible answer: I predict the puddle will get smaller because the sun will dry it.

	You drop a ball and let go of it. What do you predict it will do?
Possible answer: I predict the ball will fall down because things fall to the ground.

	You put a toy in water. It is made of light plastic. What do you predict?
Possible answer: I predict it will float because light plastic toys often float.




Brief Summary


In science, a hypothesis is a smart prediction. We make predictions by using what we know, what we observe, and the patterns we see.


Predictive modeling means thinking about what may happen next. We can use patterns and cause and effect to help us. Then we test our prediction and learn from the results.


  
  Put what you read to the test

  You've worked through Hypotheses and Predictive Modeling. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2227
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  Execution and Procedural Fidelity means following the steps in order when we do a science activity.
In science, we do not just guess or rush. We listen carefully, follow each step, and do the same thing each time. This helps our work be safe and fair.
Think about baking cookies. If you skip a step or do the steps in the wrong order, the cookies may not turn out right. Science is like that too. When we follow the procedure, we can learn what really happened.
What is a procedure?
A procedure is a list of steps to follow. It tells us what to do first, next, and last.
A good scientist tries to follow the procedure the same way every time. This is called being careful and consistent.
Why do steps matter?
	Safety: Some steps keep us safe.
	Accuracy: Careful steps help us see what is really happening.
	Fairness: Doing the same steps makes the test fair.
	Learning: If we follow directions, we can better understand our results.

How to follow a science procedure
	Listen to the directions.
	Look at all the steps.
	Do step 1 first.
	Go in order. Do not skip ahead.
	Use the same tools the same way.
	Be safe. Keep hands and materials where they should be.
	Check your work. Ask, “Did I do every step?”

Words that help us follow steps
	First
	Next
	Then
	Last

These words help us know the order. Order is very important in science.
Doing the same thing each time
If we want to compare what happens, we should keep most things the same. For example, if two plants get water, we should give them the same amount if we want a fair test.
When we change too many things, we do not know what caused the result.
Worked Example 1: Washing hands before a plant activity
Procedure:
	Wash hands.
	Get the cup.
	Put in soil.
	Add the seed.
	Pour in a little water.

Question: What should you do before getting the cup?
Answer: Wash hands.
Why? That is step 1. We do the first step first to be safe and careful.
Worked Example 2: Which step comes next?
Procedure:
	Pick up the magnifying glass.
	Look at the leaf.
	Draw what you see.

Question: If you already picked up the magnifying glass, what do you do next?
Answer: Look at the leaf.
Why? We follow the steps in order: first, next, then.
Worked Example 3: A fair water test
Two cups each have one bean seed. We want to see what happens when seeds get water.
	Cup A gets 1 small pour of water.
	Cup B gets 1 small pour of water.

This is a careful way to test because both cups get the same amount of water.
Question: Is this fair?
Answer: Yes.
Why? The procedure is the same for both cups.
Now look at this:
	Cup A gets 1 small pour of water.
	Cup B gets 4 big pours of water.

Question: Is this fair if we want to compare the seeds?
Answer: No.
Why? The steps were not done the same way.
Worked Example 4: Finding a mistake in the steps
Procedure for observing ice:
	Put one ice cube in a bowl.
	Watch it for a little while.
	Write or draw what happened.

A student does this:
	Writes what happened.
	Puts ice in the bowl.
	Watches it.

Question: Did the student follow the procedure?
Answer: No.
Why? The student did the steps in the wrong order. You must watch before you write what happened.
Tips for being a careful young scientist
	Move slowly and calmly.
	Keep your eyes on the job.
	Use gentle hands with tools and materials.
	If you forget, look back at the steps.
	Ask for help if you are not sure what comes next.

Safety matters too
Some science steps help protect us. We should always follow teacher directions, keep materials out of our mouths, and clean up when the activity is done.
Being safe is part of doing science the right way.
Let’s remember
Good scientists follow steps in order. They try not to skip steps. They do the activity the same careful way each time.
When we follow procedures, our science work is safer, fairer, and easier to understand.


  
  Put what you read to the test

  You've worked through Execution and Procedural Fidelity. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2229
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  Data Collection and Logging means watching carefully and writing down what we notice.
Scientists do not try to remember everything in their heads. They collect data. Data is the information we gather. We can collect data by looking, counting, measuring, drawing, and writing.
Logging means keeping a record. A log is a place where we write down our data. We can use a notebook, a chart, tally marks, pictures, or a computer.
When we collect data, we do it right away. That helps us remember correctly. It also helps us be careful and honest.
Why is data collection important?
	It helps us remember what happened.
	It helps us compare what we saw.
	It helps us share our ideas with others.
	It helps us use evidence, not just guesses.

What kinds of data can 1st graders collect?
	Things we see: color, size, shape, movement
	Things we count: number of birds, number of seeds, number of rainy days
	Things we draw: a plant, a bug, the sky
	Simple measurements: how many blocks tall, how many cubes long

Ways to log data
	Field journal: a notebook where we write and draw what we observe
	Tally marks: quick marks for counting
	Observational sketch: a careful drawing of what we see
	Digital log: typing data into a tablet or computer

1. Field journals
A field journal is a science notebook. In it, we can write the date, what we are looking at, and what we notice.
We can also draw a picture. A good science drawing shows what we really see, not what we only imagine.
A field journal entry can include:
	the date
	the thing we are observing
	words about what we notice
	a picture or sketch

2. Tally marks
Tally marks are a fast way to count. Each mark stands for 1.
Here are tally marks for 1, 2, 3, and 4:
1=∣
2=∣∣
3=∣∣∣
4=∣∣∣∣
We can count tally marks to find the total.
For example, if we see 3 red birds, we can write:
∣∣∣=3
3. Observational sketches
An observational sketch is a careful drawing. It helps us notice details.
When we make a sketch, we can ask:
	What shape is it?
	What color is it?
	Is it big or small?
	Did anything change?

We can label our drawing with simple words like green leaf or long stem.
4. Digital logs
Sometimes we use a tablet or computer to keep data. We might tap a number, type a word, or take a photo.
A digital log is just another way to save our observations. We still need to be careful and truthful.
How to collect data step by step
	Look carefully. Use your eyes and pay attention.
	Think about what to notice. Are you counting, drawing, or describing?
	Write it down right away. Do not wait too long.
	Keep your record neat. Make your marks and words easy to read.
	Check your work. Make sure your data matches what you saw.

Good data habits
	Write the date.
	Write clearly.
	Use simple words.
	Count carefully.
	Draw what you really see.
	Record data as it happens.

Worked Example 1: Counting sunny days
Mia wants to know how many sunny days happen in one school week. Each day, she looks outside and makes a tally mark if it is sunny.
Her log looks like this:
	Monday: ∣
	Tuesday: ∣
	Wednesday: no mark
	Thursday: ∣
	Friday: ∣

Now she counts the tally marks.
1+1+0+1+1=4
Mia recorded 4 sunny days.
Why this is good data collection: She looked each day and wrote it down right away.
Worked Example 2: Watching a plant grow
Leo watches a bean plant for 3 days. He uses cubes to measure how tall it is.
His field journal says:
	Day 1: 2 cubes tall
	Day 2: 3 cubes tall
	Day 3: 4 cubes tall

Leo can see the plant is getting taller.
He can also draw a sketch each day. His sketch helps show the change.
Why this is good data collection: He used the same kind of measure each day and kept a record every day.
Worked Example 3: Sorting leaf colors
A class collects leaves. They want to know how many leaves are green, yellow, and brown.
They use tally marks:
	Green: ∣∣∣∣
	Yellow: ∣∣
	Brown: ∣∣∣

Now they count:
Green = 4
Yellow = 2
Brown = 3
The class can tell that green leaves are the most.
Why this is good data collection: The leaves were sorted by color, and the tally marks made the counting easy.
Worked Example 4: Bird watching log
Sara watches birds at recess. She sees 2 black birds and 1 red bird.
She writes this in her journal:
	Black birds: ∣∣
	Red birds: ∣

She also draws a small sketch of one bird.
How many birds did she see in all?
2+1=3
Sara saw 3 birds in all.
Why this is good data collection: She counted the birds, used tally marks, and added a sketch for more detail.
Tips for careful observations
	Take your time.
	Look more than once.
	Do not guess.
	If something changes, write the new information.
	Keep all your notes in one place.

What data can help us answer
Data helps us answer questions like:
	Which color did we see most?
	How many did we count?
	Did something grow?
	Did something change over time?

When we have data, we can say, “I know because I observed it and wrote it down.”
Things to remember
	Collect data means gather information.
	Log data means write it down in an organized way.
	We can use journals, tally marks, sketches, and digital tools.
	Good scientists record what they really see.

[image: 📋]   Summary
Data collection and logging help us be careful scientists. We observe, count, measure, draw, and write down what we notice. When we record data right away and keep it neat, we can use our notes to answer questions and share what we learned.


  
  Put what you read to the test

  You've worked through Data Collection and Logging. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2232
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  Data Organization and Classification


When scientists look at the world, they notice many things. They see colors, shapes, sizes, sounds, and more. To learn from what they see, scientists need to organize data.


Data means the information we collect. In 1st grade, data can be things like how many red leaves we found, which animals live in water, or which object is big or small.


Organize means to put things in order. Classify means to put things into groups that belong together.


When we organize and classify data, it becomes easier to understand. We can answer questions like:



  	Which group has more?

  	Which group has fewer?

  	What things are the same?

  	What things are different?




Scientists use these skills to learn about plants, animals, weather, rocks, and many other things.


Why do we organize data?



  	It helps us see patterns.

  	It helps us compare things.

  	It helps us share what we learned.

  	It helps us answer science questions.




Ways to organize data


There are simple ways to organize data in 1st grade. We can:



  	Sort things into groups.

  	Count how many are in each group.

  	Sequence things in an order, like smallest to biggest.

  	Label groups so we know what each group means.




How to classify things


To classify means to group things by a shared feature. A shared feature is something the things have in common.


We can classify by:



  	color

  	size

  	shape

  	where something lives

  	how something moves




For example, if we have leaves, we might group them by color: green leaves, yellow leaves, and brown leaves.


If we have animals, we might group them by where they live: land animals and water animals.


How to sequence things


To sequence means to put things in order. In science, we may put things in order by size, length, or time.


Examples of sequencing:



  	smallest to biggest

  	shortest to longest

  	first, next, last




Sequencing helps us see how things change or how they compare.


Important rule: use one idea at a time


When we organize data, we should choose one rule first. If we are sorting by color, then we sort by color. If we are sorting by size, then we sort by size.


This helps keep our data neat and easy to understand.


Worked Example 1: Sorting by color


A class collects toy bugs: 3 red bugs and 2 green bugs.


First, sort them into color groups:



  	Red: 3

  	Green: 2




We can write the counts like this:


Red bugs: 3

Green bugs: 2


Now we can answer questions. Which group has more? The red bugs have more because 3>2.


This is data organization because we took mixed-up bugs and put them into clear groups.


Worked Example 2: Classifying animals by where they live


We have these animals: fish, dog, frog, cat.


Let us sort them into two groups:



  	Water: fish, frog

  	Land: dog, cat




Now count each group:


Water animals: 2

Land animals: 2


Both groups have the same number. We can show that as 2=2.


This helps us compare the groups quickly.


Worked Example 3: Sequencing by size


We have three rocks. One is small, one is medium, and one is big.


Put them in order from smallest to biggest:



  	small rock

  	medium rock

  	big rock




This is sequencing. We are not grouping by color or shape. We are putting the rocks in order by size.


If someone asks, “Which rock comes last?” the answer is the big rock.


Worked Example 4: Sorting and counting classroom plants


A class observes 5 plants. 2 plants are tall and 3 plants are short.


First, classify the plants by height:



  	Tall plants: 2

  	Short plants: 3




We can show the total number of plants:


2+3=5

Now we can answer science questions.



  	How many tall plants are there? 2

  	How many short plants are there? 3

  	Which group has fewer? Tall plants

  	Which group has more? Short plants




Because the data is organized, the answers are easy to find.


Tips for organizing data well



  	Look carefully at each object.

  	Pick one rule for sorting.

  	Put like things together.

  	Count each group carefully.

  	Check your work.

  	Use labels so others can read your data.




What organized data can tell us


After we sort and count, we can learn from the data. We may notice:



  	one group has more

  	one group has fewer

  	two groups are equal

  	objects can be placed in an order




These ideas help scientists make sense of what they observe.


Let’s think like scientists


If you collect shells, you can sort them by color or size. If you observe birds, you can group them by where they are sitting. If you study seeds, you can put them in order from smallest to biggest.


Each time you sort, group, count, or order, you are using science skills.


Brief Summary


Data is information we collect. We organize data by sorting, grouping, counting, and sequencing. We classify things by shared features like color, size, shape, or where they live. When data is neat and organized, we can compare groups, find patterns, and answer science questions more easily.


  
  Put what you read to the test

  You've worked through Data Organization and Classification. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2233
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  Constructing Evidence-Based Claims means saying what you think and telling the observations that help prove it.


In science, we do not just guess. We look carefully, notice what happened, and use what we saw to explain our thinking.


A claim is what you say is true.


Evidence is what you observed. It can be something you saw, counted, heard, or measured.


When we put them together, we make an evidence-based claim. That means our idea matches the facts we found.


Here is a simple way to remember it:



  	Claim: What do I think?

  	Evidence: What did I observe?




Scientists use both parts. A claim without evidence is just a guess. Evidence helps make the claim strong.


Let us learn how to do this step by step.


Step 1: Look carefully.


First, you observe. You may use your eyes, ears, hands, or simple tools. You might count objects or compare sizes.


Step 2: Think about what the observations mean.


Ask yourself, “What do my observations tell me?”


Step 3: Say the claim.


Your claim should answer the question you were studying.


Step 4: Add the evidence.


Tell the observations that support your claim.


A good science sentence can sound like this:


My claim is ___ because I observed ___.


Or:


I think ___ because I saw ___.


Now let us look at what makes evidence helpful.



  	Evidence should be about what really happened.

  	Evidence should match the question.

  	Evidence should be clear.

  	Evidence can include numbers you counted.




For example, saying “I like the red plant better” is not good evidence.


But saying “The red plant has 4 flowers and the yellow plant has 2 flowers” is good evidence because it tells what was observed.


Worked Example 1: Which cup has more water?


Question: Which cup has more water?


You look at two clear cups. Cup A has water close to the top. Cup B has water only halfway up.


Claim: Cup A has more water.


Evidence: The water in Cup A is higher than the water in Cup B.


Full evidence-based claim: Cup A has more water because the water level is higher than in Cup B.


This is a good claim because it tells what you think and what you observed.


Worked Example 2: Which toy car went farther?


Question: Which toy car went farther down the ramp?


You roll two toy cars. The blue car stops at 5 floor tiles. The green car stops at 3 floor tiles.


We can compare the numbers: 5>3.


Claim: The blue car went farther.


Evidence: The blue car went 5 tiles, and the green car went 3 tiles.


Full evidence-based claim: The blue car went farther because it traveled 5 tiles and the green car traveled 3 tiles.


This claim uses counted evidence. Numbers can make evidence very strong.


Worked Example 3: Did the plant in the sun grow taller?


Question: Did the plant in the sun grow taller than the plant in the shade?


After some days, you observe the sun plant is 9 cubes tall. The shade plant is 6 cubes tall.


We can compare the heights: 9>6.


Claim: The plant in the sun grew taller.


Evidence: The sun plant was 9 cubes tall, and the shade plant was 6 cubes tall.


Full evidence-based claim: The plant in the sun grew taller because it measured 9 cubes and the plant in the shade measured 6 cubes.


This claim connects the answer to the measurement.


Worked Example 4: Which paper towel soaked up more water?


Question: Which paper towel soaked up more water?


You test Towel 1 and Towel 2. Towel 1 soaks up 2 small spoonfuls. Towel 2 soaks up 4 small spoonfuls.


We can compare the amounts: 4>2.


Claim: Towel 2 soaked up more water.


Evidence: Towel 2 soaked up 4 spoonfuls, but Towel 1 soaked up 2 spoonfuls.


Full evidence-based claim: Towel 2 soaked up more water because it soaked up 4 spoonfuls and Towel 1 soaked up 2 spoonfuls.


This example is a little harder because it uses a test. Even in a test, the claim must still match the observations.


How to tell if a claim is strong


Ask these questions:



  	Did I answer the science question?

  	Did I include what I observed?

  	Did my evidence match my claim?




If the answer is yes, your claim is probably strong.


Let us practice thinking about strong and weak claims.


Question: Which ball bounced higher?


Observation: The red ball bounced to the top of the box. The blue ball bounced to the middle of the box.


Weak claim: The red ball is better.


This is weak because better is not the question, and there is no evidence.


Strong claim: The red ball bounced higher because it bounced to the top of the box, and the blue ball bounced only to the middle.


This is strong because it answers the question and uses observations.


Another practice idea


Question: Which ice cube melted faster?


Observation: Ice cube A was all melted after 10 minutes. Ice cube B still had some ice after 10 minutes.


Claim: Ice cube A melted faster.


Evidence: After 10 minutes, Ice cube A was all melted, but Ice cube B was not.


Full evidence-based claim: Ice cube A melted faster because it was all melted after 10 minutes, and Ice cube B still had some ice left.


Helpful sentence starters



  	My claim is ___ because I observed ___.

  	I think ___ because I saw ___.

  	___ happened because ___.

  	The evidence shows ___ because ___.




Things to avoid



  	Do not just guess.

  	Do not say what you wanted to happen. Say what did happen.

  	Do not use evidence that does not match the question.

  	Do not forget to include your observations.




Why this matters in science


Scientists share ideas with other people. Evidence helps everyone understand why a scientist made a claim.


When you use evidence, your thinking is clearer and stronger.


[image: 📋]   Summary


A claim tells what you think is true. Evidence tells what you observed.


An evidence-based claim puts them together. You answer the question and support your answer with real observations, counts, or measurements.


Remember: Claim + Evidence = Strong science thinking.


  
  Put what you read to the test

  You've worked through Constructing Evidence-Based Claims. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2236






  
    
  [image: 📖]   Chapter 2

  Properties and States of Matter
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  Defining Matter
Have you ever looked around your room and seen toys, books, water, air, and your own hands? These are all examples of matter.
Matter is anything that has mass and takes up space.
That means if something is a thing you can hold, touch, pour, or feel, it is usually matter. Some matter is easy to see, like a rock. Some matter is hard to see, like air. But both are matter.
Let’s learn what makes something matter.
1. Matter takes up space
If something takes up space, it has a place where it is. A chair takes up space on the floor. A balloon takes up space in the air. Water takes up space in a cup.
Even air takes up space. If you blow up a balloon, the balloon gets bigger because the air inside it takes up space.
2. Matter has mass
Mass means how much “stuff” is in something. A big rock has mass. A tiny pebble has mass too. A feather has less mass than a rock, but it is still matter.
You do not have to measure mass with numbers to know something has mass. If it is made of “stuff,” then it has mass.
3. Matter can be solid, liquid, or gas
Matter can be in different forms called states.
	Solid: A solid keeps its shape. Examples: a book, a pencil, an apple.
	Liquid: A liquid can be poured and takes the shape of its cup or bowl. Examples: water, milk, juice.
	Gas: A gas spreads out and may be hard to see. Examples: air in a balloon, the air around us.

All three are matter because they have mass and take up space.
4. Some things are not matter
Not everything is matter. Some things do not take up space like objects do, and they are not made of “stuff.”
For example:
	Light is not matter.
	Sound is not matter.
	Heat is not matter.

You can see light, hear sound, and feel heat, but they are not matter.
How can we tell if something is matter?
Ask these two simple questions:
	Does it take up space?
	Does it have mass?

If the answer is yes to both, it is matter.
Examples of matter
	Your backpack
	A puddle of water
	A pet dog
	A cloud of air in a ball
	A sandwich

Examples of non-matter
	Sunlight
	A sound from a bell
	Heat from a stove

Worked Example 1
Question: Is a toy car matter?
Think: Does it take up space? Yes. Does it have mass? Yes.
Answer: Yes, a toy car is matter.
Worked Example 2
Question: Is water matter?
Think: Water fills a cup, so it takes up space. Water also has mass.
Answer: Yes, water is matter.
Worked Example 3
Question: Is air matter?
Think: Air may be hard to see, but it fills a balloon, so it takes up space. Air also has mass.
Answer: Yes, air is matter.
Worked Example 4
Question: Is light matter?
Think: Light helps us see, but it is not made of “stuff” like a chair or water. We do not say light takes up space like an object does.
Answer: No, light is not matter.
Let’s compare
	Rock: matter
	Milk: matter
	Air: matter
	Sound: not matter
	Light: not matter

Try this idea at home or school
Look around the room and name 3 things that are matter. Then name 1 thing that is not matter.
You might say:
	Desk = matter
	Crayon = matter
	Water bottle = matter
	Light from the lamp = not matter

[image: 📋]   Summary
Matter is anything that has mass and takes up space. Solids, liquids, and gases are all matter. Things like light, sound, and heat are not matter. When you want to decide if something is matter, ask: Does it take up space? Does it have mass?


  
  Put what you read to the test

  You've worked through Defining Matter. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2239
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  Observable Physical Properties are things we can notice about an object by using our senses in a safe way.
We can look at an object, touch it, and sometimes smell it. These clues help us describe and sort materials.
Everything around us is made of matter. Matter is anything that takes up space. Different kinds of matter can look and feel different. These differences are called physical properties.
In this lesson, we will learn about six physical properties:
	color
	texture
	hardness
	flexibility
	luster
	odor

1. Color
Color is what we see with our eyes. An object can be red, blue, green, yellow, black, white, brown, or many other colors.
We can use color to describe and sort objects. For example, a banana is yellow, and grass is green.
2. Texture
Texture is how something feels when we touch it.
Some objects feel smooth, like a glass window. Some feel rough, like tree bark. Some feel soft, like a stuffed toy.
3. Hardness
Hardness tells if something feels hard or soft when we press it.
A rock is hard. A pillow is soft. Hard objects do not change shape easily when we push on them. Soft objects can squish more easily.
4. Flexibility
Flexibility tells if something can bend.
A rubber band is flexible because it bends and stretches. A wooden block is not very flexible because it does not bend easily.
5. Luster
Luster means how shiny something looks.
Some things are shiny, like a spoon. Some things are dull, which means not shiny, like a piece of cardboard.
6. Odor
Odor is how something smells.
A flower may have a sweet smell. A peeled onion may have a strong smell. We only smell things when a grown-up says it is safe.
Using Our Senses Safely
	We look with our eyes to see color and shininess.
	We touch with our hands to feel texture, hardness, and flexibility.
	We smell only if it is safe and a grown-up says yes.
	We do not taste objects in science class unless a teacher says it is okay.

Why do physical properties matter?
Physical properties help us tell objects apart. They also help us group things that are alike.
For example, if you have a metal spoon and a plastic spoon, you might notice that both are smooth. But the metal spoon is shinier.
We can describe one object in many ways.
An apple can be:
	red or green
	smooth
	firm, or a little hard
	not very bendy
	not shiny like metal
	sweet-smelling

That means one object can have many physical properties at the same time.
Worked Example 1: Describe a rock
Let us look at a rock and describe its properties.
	Color: It might be gray or brown.
	Texture: It may feel rough.
	Hardness: It is hard.
	Flexibility: It does not bend.
	Luster: It is usually not very shiny.
	Odor: It usually has little or no smell.

Answer: A rock can be gray, rough, hard, not bendy, dull, and have little odor.
Worked Example 2: Compare a spoon and a sponge
Now let us compare two objects.
Spoon:
	smooth
	hard
	not bendy
	shiny

Sponge:
	soft
	squishy
	can bend
	not shiny

Answer: The spoon and sponge are different because they have different texture, hardness, flexibility, and luster.
Worked Example 3: Sort objects by one property
Suppose we have these objects: a coin, a paper towel, a crayon, and a mirror.
Let us sort them by luster.
Shiny:
	coin
	mirror

Not shiny:
	paper towel
	crayon

Answer: We sorted the objects by looking at which ones are shiny and which ones are dull.
Worked Example 4: Find two objects that are alike and different
Think about a rubber ball and a wooden block.
Alike:
	Both can be smooth.
	Both may have color.

Different:
	The rubber ball is more flexible.
	The wooden block is less flexible.
	The wooden block feels harder.

Answer: Objects can be alike in some properties and different in others.
Helpful Questions to Ask
When you study an object, you can ask:
	What color is it?
	Does it feel smooth or rough?
	Is it hard or soft?
	Can it bend?
	Is it shiny or dull?
	Does it have a smell?

Let’s remember
Observable physical properties are things we can notice about objects. We use our eyes, hands, and sometimes our nose to learn about them safely.
These properties help us describe objects and sort them into groups. If two things look the same in one way, they may still be different in another way.
Brief Summary
Physical properties are what we can notice about matter. Color, texture, hardness, flexibility, luster, and odor help us describe objects. We can use these properties to compare and sort materials safely.


  
  Put what you read to the test

  You've worked through Observable Physical Properties. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2240
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  States of Matter: Solids


Everything around us is made of matter. Matter is anything that takes up space.


Matter can be different kinds, called states of matter. In this lesson, we will learn about one state of matter: solids.


A solid is a kind of matter that has a definite shape and a definite volume.


Definite shape means a solid keeps its own shape. A book stays book-shaped. A rock stays rock-shaped.


Definite volume means a solid takes up the same amount of space unless something changes it. A toy block does not spread out to fill a cup. It keeps the same size.


Solids keep their shape and volume because the tiny pieces inside them, called particles, are packed very close together.


These particles do not move around freely. They vibrate in place. That means they wiggle a tiny bit, but they stay in their spots.


Because the particles are tightly packed, solids are usually easy to hold. They do not pour like water, and they do not float around like air.


Let’s look at the main things to remember about solids.



  	A solid has its own shape.

  	A solid has its own size.

  	The particles are close together.

  	The particles vibrate in place.




We can see solids all around us every day.



  	A chair is a solid.

  	An ice cube is a solid.

  	A pencil is a solid.

  	A coin is a solid.

  	An apple is a solid.




When you put a solid on a table, it does not change to match the table. It keeps its own shape.


For example, if you put a block in a box, the block does not become box-shaped. It stays a block. That is how we know it is a solid.


Some solids can be big, and some can be small. Some solids can be hard, and some can be soft. But they are still solids if they keep their own shape and size.


For example, a wooden cube is hard. A sponge can feel soft. Both are solids because both have a definite shape and definite volume.


Worked Example 1


Question: Is a rock a solid?


Think: Does it keep its own shape? Does it take up its own amount of space?


Answer: Yes, a rock is a solid.


Why: A rock keeps its shape, and it takes up space. Its particles are packed close together.


Worked Example 2


Question: You put a toy block into a bucket. Does the block change shape to fit the bucket?


Think: Solids keep their own shape.


Answer: No, the block does not change shape.


Why: A toy block is a solid, so it keeps its definite shape and definite volume.


Worked Example 3


Question: Which one is a solid: a pencil or juice?


Think: A solid keeps its own shape.


Answer: The pencil is a solid.


Why: A pencil keeps its shape. Juice does not keep its own shape.


Worked Example 4


Question: A sponge is soft. Can it still be a solid?


Think: Solids do not have to be hard. They need to keep their own shape and volume.


Answer: Yes, a sponge can still be a solid.


Why: Even though it feels soft, it is still matter with a definite shape and a definite volume.


Here is a simple way to check if something is a solid.



  	Look at the object.

  	Ask, “Does it keep its own shape?”

  	Ask, “Does it take up its own amount of space?”

  	If the answer is yes, it is probably a solid.




Let’s practice with a few more objects.



  	A crayon keeps its shape, so it is a solid.

  	A spoon keeps its shape, so it is a solid.

  	A ball keeps its shape, so it is a solid.

  	An eraser keeps its shape, so it is a solid.




Remember, solids can come in many shapes, colors, and sizes. What makes them solids is not their color or how big they are. What matters is that they keep their shape and volume.


[image: 📋]   Summary


A solid is a state of matter. Solids have a definite shape and a definite volume. This happens because their particles are tightly packed and vibrate in place. Rocks, books, pencils, apples, and blocks are all examples of solids.


  
  Put what you read to the test

  You've worked through States of Matter: Solids. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2241
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  Liquids Are a State of Matter

Everything around us is made of matter. Matter is anything that takes up space.

One kind of matter is called a liquid. Liquids are all around us every day.

We drink liquids like water and milk. We also see liquids like juice, soup, and rain.


What Makes a Liquid Special?

A liquid has its own amount, but it does not keep its own shape.

This means a liquid has a definite volume. That is a big science way to say the liquid stays the same amount unless some is added or taken away.

But a liquid changes shape to fit the container it is in. A container can be a cup, bowl, bottle, or bathtub.


Think About Water

If you pour water into a tall glass, the water becomes tall and narrow.

If you pour that same water into a wide bowl, the water becomes short and wide.

It is still the same amount of water. The shape changes, but the amount stays the same.


Liquids Can Flow

Liquids can flow. That means they can move and be poured.

When you tip a cup of juice, the juice flows out. When rain falls, water flows down. When you stir soup, the soup moves around the bowl.


Tiny Pieces in a Liquid

Liquids are made of very tiny pieces called particles.

In a liquid, the particles are close together, but they are not stuck tight. They can move past each other.

That is why liquids can flow and take the shape of their container.


How Are Liquids Different From Solids?

A solid keeps its own shape. A block, a book, and an ice cube are solids.

A liquid does not keep its own shape. Water, milk, and oil are liquids.

If you put a toy block in a cup, it still looks like a block. If you put water in a cup, it takes the shape of the cup.


Signs Something Is a Liquid


	It can be poured.

	It can flow.

	It takes the shape of its container.

	It keeps the same amount unless more is added or some is spilled.




Examples of Liquids


	Water

	Milk

	Juice

	Oil

	Soup

	Rain




Be Careful: Not Everything That Moves Is a Liquid

Sand and rice can be poured, but they are made of many tiny solids. Each grain keeps its own shape.

A true liquid does not have pieces you can easily see. It flows together and fits the container.


Worked Example 1

Question: Mia pours milk from a carton into a cup. What shape does the milk have?

Think: A liquid does not keep its own shape. It takes the shape of its container.

Answer: The milk has the shape of the cup.


Worked Example 2

Question: Ben has a bowl with water. He pours the same water into a bottle. Is it still the same amount of water?

Think: A liquid can change shape, but the amount stays the same if none is added or spilled.

Answer: Yes, it is the same amount of water. Only the shape changed.


Worked Example 3

Question: Which one is a liquid: a pencil, apple juice, or a rock?

Think: A liquid can flow and take the shape of its container.

Answer: Apple juice is a liquid.


Worked Example 4

Question: Ava says, “Water in a glass and water in a bowl are different because they have different shapes.” Is Ava right?

Think: Liquids change shape to match the container.

Answer: Ava is not right. The water can have different shapes in different containers, but it is still a liquid.


Let’s Remember


	A liquid is a kind of matter.

	A liquid has a definite amount.

	A liquid does not keep its own shape.

	A liquid takes the shape of its container.

	A liquid can flow and be poured.




Quick Check


	Does water keep its own shape? No.

	Can juice be poured? Yes.

	Does milk in a bottle and milk in a bowl stay the same amount if none spills? Yes.

	Is a rock a liquid? No.




[image: 📋]   Summary

Liquids are a state of matter. They have a definite amount, but they do not keep their own shape.

Liquids flow and take the shape of their container. Water, milk, and juice are all examples of liquids.


  
  Put what you read to the test

  You've worked through States of Matter: Liquids. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2242
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  States of Matter: Gases


Everything around us is made of matter. Matter is anything that takes up space.


Matter can be different in different ways. One way is called its state. Today we will learn about the state called gas.


A gas is a kind of matter that does not have its own shape. It does not have its own size of space, either. A gas spreads out and fills the space around it.


That means a gas can be in a small place or a big place. It changes to fit the space it is in.


Air is the best example of a gas. We cannot usually see air, but it is all around us. It takes up space, even though it is hard to see.


We can learn about gases by watching what air does.


Main Ideas About Gases



  	A gas has no shape of its own.

  	A gas has no set amount of space of its own.

  	A gas spreads out to fill the space it is in.

  	Air is a gas.




If you blow air into a balloon, the air fills the balloon. The balloon changes shape because the air inside spreads out.


If you blow more air into the balloon, it gets bigger. This shows that gas can fill more space.


If air is in a room, it spreads through the room. It does not stay in one little corner. It fills the space that is open to it.


Even though we cannot see most gases, we can see their effects. We can feel air when wind blows. We can see a balloon puff up. We can hear air coming out with a hiss.


How Gases Are Different


A chair keeps the same shape. A cup of juice takes the shape of its cup. But a gas does something different. A gas spreads out to fill all the space it can.


So, a gas does not have a shape of its own, and it does not have a set size of space of its own.


Places We Find Gases



  	the air in a room

  	the air inside a balloon

  	the wind outside

  	air in a tire




Worked Example 1


Question: Is air a gas?


Think: A gas does not have its own shape and spreads out to fill space. Air does this.


Answer: Yes. Air is a gas.


Worked Example 2


Question: A balloon is empty. Then you blow air into it. What happens to the balloon?


Think: The air is a gas. Gas takes up space and fills the space inside the balloon.


Answer: The balloon gets bigger because the air fills it.


Worked Example 3


Question: Does a gas have its own shape?


Think: Gas changes to fit the place it is in.


Answer: No. A gas does not have its own shape.


Worked Example 4


Question: If air is put into a big ball and a small ball, will it stay the same shape in both?


Think: Gas does not keep one shape. It fills the space it is in.


Answer: No. The air will fit the shape and size of each ball.


Try to Remember



  	A gas is matter.

  	A gas has no definite shape.

  	A gas has no definite volume, which means no set amount of space of its own.

  	A gas fills the space it is in.

  	Air is a gas.




Quick Check



  	Can you usually see air? No

  	Is air still matter? Yes

  	Does a gas have its own shape? No

  	Does a gas fill the space around it? Yes




[image: 📋]   Summary


Gases are a state of matter. A gas does not have its own shape, and it does not have its own set amount of space. A gas spreads out to fill the space it is in. Air is a gas, and a balloon is a great way to see that gas takes up space.


  
  Put what you read to the test

  You've worked through States of Matter: Gases. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2243
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  Thermal Phase Changes: Melting and Freezing


Everything around us is made of matter. Matter can be a solid or a liquid.


A solid keeps its own shape. An ice cube is a solid. A rock is a solid.


A liquid can flow and take the shape of its cup or bowl. Water and juice are liquids.


Sometimes matter changes from one state to another. Today we will learn about two changes: melting and freezing.


Melting happens when a solid gets warmer and changes into a liquid.


Freezing happens when a liquid gets cooler and changes into a solid.


We can say it like this:



	Add heat  solid melts into a liquid

	Take away heat  liquid freezes into a solid




Heat is thermal energy. When something gets heat, it gets warmer. When heat is taken away, it gets cooler.


Melting is easy to see with ice. Ice is solid water. When ice sits in a warm room, it gets heat. The ice melts and turns into liquid water.


Freezing is easy to see with water. When water is put in a freezer, heat is taken away. The water freezes and turns into solid ice.


These are physical changes. That means the matter is still the same thing. Ice and water are both water. Melted chocolate and hard chocolate are both chocolate.


Let us look at some clues to help us know what is happening.



	If something was hard and becomes runny, it is probably melting.

	If something was runny and becomes hard, it is probably freezing.

	If heat is added, melting may happen.

	If heat is removed, freezing may happen.




Examples from everyday life



	An ice pop left in the sun melts.

	Butter in a warm pan melts.

	Water in an ice tray in the freezer freezes.

	Juice can freeze and become a popsicle.




Worked Example 1


You put an ice cube on a plate. After a while, there is a little puddle of water.


What happened?


The ice cube got heat from the room. The solid ice changed into liquid water. That is called melting.


Worked Example 2


You pour water into an ice tray and put it in the freezer. Later, the water is hard ice.


What happened?


Heat was taken away from the water in the freezer. The liquid water changed into solid ice. That is called freezing.


Worked Example 3


A stick of butter is left near a warm stove. It gets soft and starts to look runny.


Is it melting or freezing?


It is melting. The butter is getting warmer. A solid is changing into a liquid.


Worked Example 4


Juice is poured into a popsicle mold and put into the freezer. Later, it is hard and icy.


Is it melting or freezing?


It is freezing. The juice is losing heat. A liquid is changing into a solid.


Let us compare melting and freezing



	Melting: solid  liquid

	Freezing: liquid  solid

	Melting: heat is added

	Freezing: heat is taken away




We can show the changes like this:


Solid → Liquid


Liquid → Solid


Here is one more way to think about it:



	Touch is not always safe, so we look carefully.

	If something becomes more loose and watery, it may be melting.

	If something becomes firm and hard, it may be freezing.




Important idea: Melting and freezing can happen again and again. Ice can melt into water. Then water can freeze back into ice.


That means the change can go back and forth:


Ice → Water → Ice


Brief Summary


Matter can be a solid or a liquid. Melting is when heat is added and a solid changes into a liquid. Freezing is when heat is taken away and a liquid changes into a solid. Ice melting into water and water freezing into ice are great examples of these changes.


  
  Put what you read to the test

  You've worked through Thermal Phase Changes: Melting and Freezing. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2244
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  Thermal Phase Changes: Evaporation and Condensation


Everything around us is made of matter. Matter can be a solid, a liquid, or a gas.


In this lesson, we will learn about two ways matter can change: evaporation and condensation.


These changes happen when matter gets warmer or cooler. A liquid can change into a gas, and a gas can change back into a liquid.


What Is Evaporation?


Evaporation is when a liquid changes into a gas.


This happens when the liquid gets warm. Heat from the sun, warm air, or something hot can help a liquid evaporate.


Have you ever seen a puddle after it rains? Later, the puddle gets smaller and smaller. The water did not disappear. It changed into water vapor, a gas in the air. That is evaporation.


Wet clothes on a line can dry in the sun. The water in the clothes warms up and changes into a gas. This is another example of evaporation.



  	A liquid starts the change.

  	The liquid gets warm.

  	It changes into a gas.




What Is Condensation?


Condensation is when a gas changes into a liquid.


This happens when the gas gets cool. When water vapor in the air touches something cold, it can turn into tiny drops of liquid water.


Think about a cold cup of water on a warm day. After a little while, small drops of water form on the outside of the cup. That water came from the air. The water vapor in the air cooled down and turned into liquid water. That is condensation.


You may also see drops on a bathroom mirror after a hot shower. Warm water makes water vapor. When the vapor touches the cooler mirror, it turns back into liquid drops. That is condensation.



  	A gas starts the change.

  	The gas gets cool.

  	It changes into a liquid.




Evaporation and Condensation Are Opposites


Evaporation and condensation are opposite changes.



  	Evaporation: liquid r gas

  	Condensation: gas r liquid




We can show it like this:


liquid→gas


gas→liquid


When heat is added, a liquid can evaporate. When cooling happens, a gas can condense.


Why These Changes Matter


These changes happen all around us every day.



  	Puddles dry because of evaporation.

  	Wet hair dries because of evaporation.

  	Water drops on a cold can happen because of condensation.

  	Foggy windows can happen because of condensation.




Water can change from liquid to gas and back again. Even when it changes, it is still water.


Worked Example 1


Question: A puddle is on the sidewalk. The sun comes out, and later the puddle is gone. What happened?


Step 1: Start with what we see. The puddle is liquid water.


Step 2: The sun warms the water.


Step 3: Warm liquid water changes into a gas in the air.


Answer: This is evaporation.


Worked Example 2


Question: Tiny drops form on the outside of a cold juice box. What happened?


Step 1: The juice box is cold.


Step 2: Water vapor in the air touches the cold outside.


Step 3: The gas cools and turns into liquid drops.


Answer: This is condensation.


Worked Example 3


Question: Sam hangs a wet shirt outside. After some time, the shirt is dry. Is this evaporation or condensation?


Step 1: The shirt has liquid water in it.


Step 2: The air and sun help warm the water.


Step 3: The liquid water changes into gas and leaves the shirt.


Answer: This is evaporation.


Worked Example 4


Question: After a hot shower, Mia sees little drops on the mirror. Is this evaporation or condensation?


Step 1: The hot shower makes water vapor, which is a gas.


Step 2: The mirror is cooler than the warm air.


Step 3: The gas touches the cool mirror and turns into liquid drops.


Answer: This is condensation.


Let’s Remember



  	Evaporation means a liquid changes into a gas.

  	Condensation means a gas changes into a liquid.

  	Warming can cause evaporation.

  	Cooling can cause condensation.




A good way to think about it is this:



  	If water dries up, it is usually evaporation.

  	If water forms as drops, it is usually condensation.




Brief Summary


Evaporation happens when a liquid gets warm and changes into a gas. Condensation happens when a gas gets cool and changes into a liquid. We can see these changes in puddles, wet clothes, cold cups, and bathroom mirrors every day.


  
  Put what you read to the test

  You've worked through Thermal Phase Changes: Evaporation and Condensation. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2245
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  Material Permeability and Porosity


Everything around us is made of matter. Some things are hard, some are soft, and some can hold water better than others.


Today we will learn about how materials act when water touches them. Some materials soak up water. Some materials do not let water pass through.


This helps us choose the right material for different jobs. For example, we want a towel to soak up water. We want a raincoat to keep water out.


What do these words mean?



	Material: what something is made of, like paper, cloth, plastic, or wood.

	Permeable: lets water go into or through it.

	Impermeable or waterproof: does not let water go through it.

	Porous: has tiny little holes that can hold water.




If a material has many tiny holes, water can move into those holes. That material is often porous and permeable.


If a material has very few holes, or no holes that water can use, water stays on the outside. That material is often impermeable.


Think about a sponge. A sponge has many tiny spaces inside it. When water touches it, the sponge drinks up the water. That means the sponge is porous and permeable.


Think about plastic. When water lands on plastic, it usually makes drops and stays on top. The water does not soak in. That means plastic is usually impermeable.


How can we test a material?


We can do a simple water test. Put a few drops of water on a material and watch what happens.



	Choose a material, like paper, cloth, foil, or plastic.

	Put a small drop of water on it.

	Look closely.

	Ask: Did the water soak in? Did it stay on top? Did it go through?




If the water soaks in, the material is permeable. If the water stays on top and does not go through, the material is impermeable.


Why do some materials soak up water?


Some materials have tiny spaces inside them. Water can move into those spaces. That is why paper towels, tissues, and sponges can soak up spills.


Why do some materials keep water out?


Some materials have smooth surfaces and do not have spaces for water to move through. That is why rain boots, umbrellas, and plastic bags help keep things dry.


Examples from everyday life



	Towel: permeable, because it soaks up water.

	Sponge: porous and permeable, because it holds lots of water.

	Paper towel: permeable, because water soaks in fast.

	Plastic cup: impermeable, because water stays inside and does not leak through the sides.

	Raincoat: waterproof, because it keeps rain out.

	Foil: impermeable, because water does not soak through it.




Worked Example 1


You put one drop of water on a paper towel. The drop disappears into the paper towel.


Question: Is the paper towel permeable or impermeable?


Answer: The paper towel is permeable.


Why? The water soaked in. That means the paper towel lets water go into it.


Worked Example 2


You put one drop of water on a plastic lid. The drop stays on top and rolls around.


Question: Is the plastic lid permeable or impermeable?


Answer: The plastic lid is impermeable.


Why? The water did not soak in. It stayed on the outside.


Worked Example 3


You want to clean up spilled juice on the table. You can choose a sponge or a plastic sheet.


Question: Which one should you use?


Answer: You should use the sponge.


Why? A sponge is porous and permeable, so it can soak up the juice. A plastic sheet will not soak it up.


Worked Example 4


It is raining outside. You can wear a cotton shirt or a raincoat.


Question: Which one will help keep you dry?


Answer: The raincoat will help keep you dry.


Why? A raincoat is waterproof, so rain does not pass through it easily. A cotton shirt can soak up water.


Let’s compare materials



	If a material soaks up water, it is usually permeable.

	If a material has tiny holes, it is porous.

	If a material keeps water out, it is impermeable or waterproof.




Quick check


Ask yourself these questions when you test a material:



	Did the water soak in?

	Did the water stay on top?

	Would this material be good for drying spills?

	Would this material be good for keeping rain out?




Remember


Not all materials do the same job. Some are best for absorbing water. Some are best for blocking water.


When we know if a material is permeable, porous, or impermeable, we can choose the best one for what we need.


[image: 📋]   Summary


Materials can act differently with water. Permeable materials let water go in or through. Porous materials have tiny holes that can hold water. Impermeable or waterproof materials keep water out.


A sponge, towel, and paper towel are good at soaking up water. Plastic, foil, and raincoats are good at stopping water. We can test materials by putting a little water on them and watching what happens.


  
  Put what you read to the test

  You've worked through Material Permeability and Porosity. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2246
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  Optical Properties of Matter


Everything around us is made of matter. Matter is the "stuff" things are made of.


Some kinds of matter let light go through. Some let only a little light through. Some do not let light through at all.


When we learn how materials act with light, we are learning about their optical properties.


In this lesson, we will learn three important words:



  	Transparent

  	Translucent

  	Opaque




These words help us describe what happens when light shines on an object.


1. Transparent


A material is transparent when light passes through it easily.


If something is transparent, you can usually see clearly through it.


Clear glass in a window is transparent. Clean water is transparent. Some plastic wrap is transparent too.



  	Light goes through

  	You can see clearly

  	Examples: clear window, clear bottle, clean water




2. Translucent


A material is translucent when some light passes through, but not all of it in a clear way.


If something is translucent, you may see light and shapes, but they look blurry.


Wax paper is translucent. Frosted glass is translucent. A thin tissue paper can also be translucent.



  	Some light goes through

  	You cannot see clearly

  	Things look blurry

  	Examples: wax paper, frosted window, tissue paper




3. Opaque


A material is opaque when light is blocked.


If something is opaque, you cannot see through it.


A wooden door is opaque. A brick wall is opaque. A book is opaque too.



  	Light does not go through

  	You cannot see through it

  	Examples: door, wall, book, metal pan




How to Tell the Difference


You can test a material by putting it in front of a light or in front of your eyes.



  	If you can see clearly through it, it is transparent.

  	If light comes through but the picture looks blurry, it is translucent.

  	If no light comes through and you cannot see through it, it is opaque.




Think About a Flashlight


Imagine shining a flashlight at three different objects.



  	A clear plastic sheet: lots of light goes through. This is transparent.

  	Wax paper: some light goes through, but it spreads out and looks fuzzy. This is translucent.

  	A piece of cardboard: the light is blocked. This is opaque.




Why This Matters


We use different materials for different jobs.



  	We use transparent glass in windows so we can see outside.

  	We use translucent shower doors or lampshades when we want light, but not a clear view.

  	We use opaque walls and doors for privacy and shade.




Worked Example 1


Question: Mia looks through a clean window and sees the playground clearly. Is the window transparent, translucent, or opaque?


Step 1: Ask, "Can Mia see clearly through it?"


Yes, she can.


Answer: The window is transparent.


Worked Example 2


Question: Ben shines a flashlight through wax paper. He sees light on the wall, but the light looks blurry. Is the wax paper transparent, translucent, or opaque?


Step 1: Ask, "Does some light go through?"


Yes.


Step 2: Ask, "Can Ben see clearly through it?"


No. The light looks blurry.


Answer: The wax paper is translucent.


Worked Example 3


Question: Ana puts a book in front of a flashlight. No light gets through. Is the book transparent, translucent, or opaque?


Step 1: Ask, "Does light go through the book?"


No.


Answer: The book is opaque.


Worked Example 4


Question: Look at these three objects: a clear cup, a frosted window, and a wooden block. Put them in the correct groups.


Step 1: The clear cup can be seen through clearly.


That means it is transparent.


Step 2: The frosted window lets in light, but you cannot see clearly through it.


That means it is translucent.


Step 3: The wooden block blocks light.


That means it is opaque.


Answers:



  	Clear cup: transparent

  	Frosted window: translucent

  	Wooden block: opaque




Helpful Clues



  	Transparent = see through clearly

  	Translucent = light through, but blurry

  	Opaque = blocks light




Try to Remember


Ask yourself these simple questions:



  	Can I see clearly through it?

  	Can I only see a blurry shape through it?

  	Can I not see through it at all?




The answers will help you choose the right word.


[image: 📋]   Summary


Materials interact with light in different ways. Transparent materials let light pass through so you can see clearly. Translucent materials let some light through, but images look blurry. Opaque materials block light, so you cannot see through them.


  
  Put what you read to the test

  You've worked through Optical Properties of Matter. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2247
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  Magnetic Attraction and Repulsion


Magnets are special objects that can pull some things toward them. This pulling is called attraction.


Magnets can also push away other magnets. This pushing away is called repulsion.


In this lesson, we will learn:


  	what a magnet does,

  	what kinds of things magnets attract,

  	what kinds of things magnets do not attract, and

  	how magnets can pull and push.




What is a magnet?


A magnet is an object that has a magnetic force. We cannot see this force, but we can see what it does.


For example, a magnet can pick up a paper clip or make it move. That means the magnet is pulling on it.


Attraction means pull


When a magnet pulls something closer, that is called magnetic attraction.


Magnets attract some metals, such as iron and nickel. Many objects made with iron, like some nails and paper clips, can be attracted to a magnet.


Here are some things a magnet may attract:


  	paper clips

  	some nails

  	some cans

  	some metal toys




Not every metal is magnetic


This is very important: not all metals stick to magnets.


Some materials are not attracted to magnets, such as:


  	wood

  	plastic

  	paper

  	cloth

  	glass

  	aluminum




If a magnet does not pull an object, that means the object is not magnetic.


Repulsion means push away


Magnets do not only pull. Sometimes magnets push away.


When two magnets push apart, that is called magnetic repulsion.


You can feel this if you try to push two magnets together and they seem to say, “No!” They move away from each other.


Magnets can pull and push


A magnet can:


  	pull some objects made of iron or nickel,

  	pull another magnet, or

  	push another magnet away.




So magnets can cause both attraction and repulsion.


How can we tell if something is magnetic?


We can test it with a magnet.



  	Pick an object.

  	Bring a magnet close to it.

  	Watch what happens.




If the object moves toward the magnet or sticks to it, it is magnetic.


If nothing happens, it is not magnetic.


Worked Example 1


Mia has a magnet and a paper clip.


She brings the magnet close to the paper clip. The paper clip jumps to the magnet.


What happened?


  	The magnet attracted the paper clip.

  	The paper clip is made from a metal the magnet can pull.




Answer: This is magnetic attraction.


Worked Example 2


Leo tries a magnet on a wooden block.


The wooden block does not move at all.


What happened?


  	The magnet did not attract the wood.

  	Wood is not magnetic.




Answer: The magnet has no effect on the wooden block.


Worked Example 3


Ava holds two magnets.


She tries to push them together, but they push away from each other.


What happened?


  	The two magnets are repelling.

  	Repulsion means push away.




Answer: This is magnetic repulsion.


Worked Example 4


Noah tests four objects with a magnet:


  	a plastic spoon

  	a paper clip

  	a piece of aluminum foil

  	a wooden stick




Only one object sticks to the magnet.


Which object is it?


Let us think:


  	plastic spoon: not magnetic

  	paper clip: often magnetic

  	aluminum foil: not magnetic

  	wooden stick: not magnetic




Answer: The paper clip sticks to the magnet.


Things to remember


  	Attract means pull closer.

  	Repel means push away.

  	Magnets attract some metals, like iron and nickel.

  	Magnets do not attract materials like wood, plastic, or aluminum.

  	Magnets can attract some objects and repel other magnets.




Quick Check


  	If a magnet pulls a nail, is that attraction or repulsion?

  	If two magnets push apart, is that attraction or repulsion?

  	Will a magnet pull a plastic cup?

  	Will a magnet pull some objects made of iron?




Answers:


  	A magnet pulling a nail is attraction.

  	Two magnets pushing apart is repulsion.

  	No, a magnet will not pull a plastic cup.

  	Yes, a magnet can pull some objects made of iron.




[image: 📋]   Summary


Magnets are special because they can pull some things and push some things. When a magnet pulls, that is called attraction. When magnets push away, that is called repulsion.


Magnets attract some metals like iron and nickel, but they do not attract wood, plastic, paper, or aluminum. We can test objects with a magnet to see if they are magnetic.


  
  Put what you read to the test

  You've worked through Magnetic Attraction and Repulsion. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2248
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  Reversible Physical Changes


Everything around us is made of matter. Matter is "stuff" that takes up space. A toy, an ice cube, a book, and water are all matter.


Sometimes matter can change. Some changes only change how something looks, feels, or what state it is in. The matter is still the same kind of thing. This is called a physical change.


A reversible physical change is a change that can be changed back. That means the object or material can return to how it was before.


For example, if you freeze water into ice, it changes from a liquid to a solid. But it is still water. If the ice melts, it turns back into liquid water. That is a reversible physical change.


Main Idea: In a reversible physical change, the material stays the same, and the change can be undone.


Let’s learn some ways matter can change.



  	Folding: A piece of paper can be folded and then unfolded.

  	Freezing: Water can freeze into ice.

  	Melting: Ice can melt into water.

  	Stretching: A rubber band can be stretched and go back.




These are reversible because they can go back to the way they were before.


States of matter are ways matter can be. In 1st grade, we learn about:



  	Solid: keeps its shape, like ice or a rock

  	Liquid: flows, like water or juice




When water freezes, it changes from a liquid to a solid.


When ice melts, it changes from a solid to a liquid.


The material is still water both times. Only the state changes.


How do we know a change is reversible?



  	Ask: Is it still the same material?

  	Ask: Can it change back?




If the answer is yes, it is probably a reversible physical change.


Worked Example 1


A child folds a paper in half.


Question: Is this a reversible physical change?


Think: The paper is still paper. It only changed shape. The paper can be unfolded.


Answer: Yes. Folding paper is a reversible physical change.


Worked Example 2


Water is put in a freezer and becomes ice.


Question: Is this a reversible physical change?


Think: The water changed state. It went from liquid to solid. But it is still water. Ice can melt back into water.


Answer: Yes. Freezing water is a reversible physical change.


Worked Example 3


An ice cube sits on a plate and melts.


Question: Is this a reversible physical change?


Think: The ice changed from solid to liquid. But it is still water. The water can be frozen again.


Answer: Yes. Melting ice is a reversible physical change.


Worked Example 4


A rubber band is stretched and then let go.


Question: Is this a reversible physical change?


Think: The rubber band is still a rubber band. It changes shape for a little while and then goes back.


Answer: Yes. Stretching a rubber band is a reversible physical change.


Let’s compare changes.


If something can go back, it is reversible.


If something cannot go back easily, it is not reversible.


Here are some examples.



  	Folded paper that can unfold: reversible

  	Ice melting into water: reversible

  	Water freezing into ice: reversible

  	Rubber band stretching and going back: reversible




Be careful: Some actions change how something looks, but they may not go back easily. To be reversible, the material must still be the same and be able to return to its earlier form.


Try thinking like a scientist.



  	What changed?

  	Is it still the same material?

  	Can it go back?




These questions help us decide if a change is a reversible physical change.


Quick Check


1. Ice turns into water. Can it go back to ice? Yes.

2. A paper is folded, then unfolded. Is it still paper? Yes.

3. A rubber band is stretched and then goes back. Did it stay the same material? Yes.


All of these are reversible physical changes.


[image: 📋]   Summary


A reversible physical change changes how matter looks, feels, or what state it is in, but the matter stays the same kind of material.


Water can freeze into ice and melt back into water. Paper can be folded and unfolded. A rubber band can stretch and go back.


When you want to know if a change is reversible, ask: Is it still the same material? and Can it change back?


  
  Put what you read to the test

  You've worked through Reversible Physical Changes. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2250






  
    
  [image: 📖]   Chapter 3

  Forces, Motion, and Mechanical Interactions



  [image: 📝]   Lesson 19: Defining Motion and Relativity

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2269




  Defining Motion and Relativity


Have you ever seen a ball roll, a car drive by, or a bird fly in the sky? These are all examples of motion.


Motion means an object changes where it is. If something is in one place and then later is in a different place, it has moved.


We can tell if something moved by looking at it compared to something else that stays still. That something is called a reference point.


A reference point is a place or object we use to help us decide if something moved. A tree, a chair, a wall, or a stop sign can be a reference point if it stays still.


This is important because motion is about where something is compared to something else.


For example, if a dog is next to a tree, and later the dog is far from the tree, the dog moved. The tree helped us notice the motion.


Main Ideas to Learn



	Motion means a change in position.

	Position means where something is.

	A reference point helps us tell if an object moved.

	We look at motion over time: where it was before and where it is later.

	Sometimes one thing can look like it is moving when compared to one object, but not when compared to another.




What is position?


Position means the place where something is. A book can be on a desk. A toy can be under a chair. A child can be near a door.


If the book was on the desk and later it is on the floor, its position changed. That means the book moved.


What is time?


To know if something moved, we think about before and after. We look at where the object was at one time and where it is at a later time.


If the swing was still before and then later it was in a different place, the swing was moving.


What is relativity?


Relativity means we describe motion by comparing it to something else. In 1st grade, this means we ask, “Moving compared to what?”


Here is a simple way to think about it: if you are sitting on a bus, you may look still compared to your seat. But compared to a tree outside, you are moving. The answer depends on the reference point.


So, an object’s motion can be described in different ways depending on what you compare it to.


Good reference points are things that stay still


When we want to tell if something moved, it helps to use a reference point that is not moving. That makes it easier to compare.



	A playground pole

	A building

	A fence

	A tree




If the reference point is also moving, it can be harder to tell what is happening.


Let’s look at some examples.


Worked Example 1


A red ball is next to a chair. Then the ball rolls under the table.



	Where was the ball first? Next to the chair.

	Where is the ball later? Under the table.

	Did its position change? Yes.

	Is the ball in motion? Yes.




The ball changed position over time, so it moved.


Worked Example 2


A child is sitting in a wagon. The wagon moves across the yard.



	Compared to the wagon, is the child moving? No. The child stays in the same spot in the wagon.

	Compared to the tree in the yard, is the child moving? Yes. The child gets closer to and then farther from the tree.




This shows that motion depends on the reference point.


Worked Example 3


A toy car starts by the door. Later it is by the window.



	Reference point: the door and the window.

	First position: by the door.

	Later position: by the window.

	Did the toy car move? Yes.




The toy car’s position changed from one place to another.


Worked Example 4


You are sitting in your classroom. You are still in your chair.



	Compared to your chair, are you moving? No.

	If your class walks to the library later, compared to the classroom door, are you moving? Yes.




This helps us remember that we need to ask what we are comparing to.


How to tell if something is moving



	Pick a reference point that stays still.

	Look at where the object is first.

	Look at where the object is later.

	If its position changed, it moved.




You can think of it like this:


first place → later place


If the places are different, there is motion.


Practice thinking



	A bird is on a fence, then on a branch. Did it move? Yes.

	A backpack stays on the same hook all day. Did it move? No.

	A student rides past the school on a bike. Compared to the school, is the student moving? Yes.

	A student sits still in the bike seat. Compared to the bike, is the student moving? No.




Things to remember



	Motion is a change in position.

	Position means where something is.

	We need a reference point to help us decide if something moved.

	We compare where something was before and later.

	An object can seem still with one reference point and moving with another.




Brief Summary


Motion means something changes its place. We can tell if it moved by comparing it to a reference point that stays still. We look at where the object is first and where it is later. If the position changes, the object is moving.


  
  Put what you read to the test

  You've worked through Defining Motion and Relativity. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2253






  [image: 📝]   Lesson 20: Applied Forces: Pushes and Pulls
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  Applied Forces: Pushes and Pulls


Things move in many ways. A toy car can roll. A wagon can slide. A door can open. What makes these things move? A force does.


A force is a push or a pull. When we push or pull an object, we can make it start moving, stop moving, speed up, slow down, or change direction.


Forces are happening all around us every day. When you push a swing, that is a push. When you pull your backpack zipper, that is a pull. Pushes and pulls help objects move.


What is a push?


A push moves something away from you.



  	Pushing a shopping cart

  	Pushing a toy car

  	Pushing a door to close it




When you use your hands, feet, or body to move something away, you are using a push.


What is a pull?


A pull moves something toward you.



  	Pulling a wagon

  	Pulling a drawer open

  	Pulling a blanket up




When you bring something closer to you, you are using a pull.


What can pushes and pulls do?


Pushes and pulls can change how an object moves. An object may be still, or it may already be moving. A force can change that.



  	Start movement: A ball sitting still can roll when you kick or push it.

  	Stop movement: You can catch a rolling ball and stop it.

  	Make it go faster: A harder push can make a toy car move faster.

  	Make it go slower: A gentle hand on a swinging door can slow it down.

  	Change direction: Hitting a ball with a bat can send it a new way.




All changes in motion need a push or a pull. If something starts moving, stops moving, or changes the way it moves, a force caused that change.


Strong pushes and gentle pushes


Not all pushes and pulls are the same. Some are strong. Some are gentle.


A strong push can move an object farther or faster. A gentle push may move it only a little.


Think about pushing a toy car.



  	A small push makes it roll a little.

  	A big push makes it roll more.




Heavy objects and light objects


Some objects are easy to move. Some are hard to move.


A light ball is easy to push. A full box may need a much stronger push or pull. Bigger or heavier things often need more force to move.


Push or pull? Sometimes both!


Some actions can use both a push and a pull.


Think about a door. You might push it to close it. You might pull it to open it. The same object can be moved in different ways.


Worked Example 1


A toy block is sitting still on the floor. Mia gives it a push. What happens?


Step 1: The block is not moving at first.

Step 2: Mia uses a push.

Step 3: The push makes the block start moving.


Answer: The block moves because Mia applied a push.


Worked Example 2


A wagon is behind Ben. Ben grabs the handle and brings the wagon toward himself. Is this a push or a pull?


Step 1: The wagon moves toward Ben.

Step 2: Moving something toward you is a pull.


Answer: Ben is using a pull.


Worked Example 3


A ball is rolling across the grass. Sara catches it with her hands. What did Sara's force do?


Step 1: The ball is already moving.

Step 2: Sara uses her hands to stop the ball.

Step 3: A push or pull can stop movement.


Answer: Sara's force stopped the ball.


Worked Example 4


Leo pushes one toy car gently and another toy car hard. Which car will probably go farther?


Step 1: One push is gentle. One push is strong.

Step 2: A stronger push can make an object move faster or farther.


Answer: The car with the harder push will probably go farther.


Try thinking about these at home or school:



  	Do you push your chair in, or pull it out?

  	When you open a drawer, do you push or pull?

  	What happens when you push a ball softly? What happens when you push it hard?

  	What can you pull toward you?




Important ideas to remember



  	A force is a push or a pull.

  	A push moves something away from you.

  	A pull moves something toward you.

  	Pushes and pulls can start, stop, speed up, slow down, or change the direction of movement.

  	Strong forces can move objects more than gentle forces.

  	Heavier objects often need a stronger push or pull.




[image: 📋]   Summary


Forces help objects move. A force is a push or a pull. When we push or pull something, we can make it move, stop, go faster, go slower, or turn. We see pushes and pulls every day when we play, open doors, move toys, and carry things.


  
  Put what you read to the test

  You've worked through Applied Forces: Pushes and Pulls. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2254






  [image: 📝]   Lesson 21: Friction and Surface Resistance
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  Friction and Surface Resistance


Have you ever pushed a toy car across the floor and watched it slow down? Have you ever slid a book across a table and seen it stop? That happens because of friction.


Friction is a force that happens when two things touch. Friction makes it harder for something to move. It pushes against motion.


Another way to think about it is this: when something moves, friction tries to slow it down or stop it.


The surface an object moves on matters a lot. Some surfaces are smooth. Some surfaces are rough.


A smooth surface, like a shiny floor, has less friction. That means objects can move more easily.


A rough surface, like carpet or sandpaper, has more friction. That means objects slow down faster.


This is called surface resistance. The surface resists, or pushes against, the object's motion.


Main Ideas to Remember


  	Friction happens when two things touch.

  	Friction opposes motion. That means it pushes against movement.

  	Rough surfaces make more friction.

  	Smooth surfaces make less friction.

  	More friction means an object slows down more.

  	Less friction means an object can move farther.




Think About Sliding

If you slide the same block across two different surfaces, the block will not move the same way on both.


On a smooth table, the block may slide far. On a rug, the block may stop quickly. The rug is rougher, so it has more friction.


Why Does Friction Help Us?

Friction is not always bad. Friction helps us in many ways.


  	Friction helps your shoes grip the ground so you can walk.

  	Friction helps car tires hold the road.

  	Friction helps you hold a pencil.




Without friction, things would slip too much.


Examples of Smooth and Rough Surfaces


  	Smooth: tile floor, polished table, ice

  	Rough: carpet, grass, sidewalk, sandpaper




Worked Example 1

Question: A toy car rolls on a smooth floor and then on a carpet. Where will it go farther?

Think: Smooth floors have less friction. Carpet is rough and has more friction.

Answer: The toy car will go farther on the smooth floor.


Worked Example 2

Question: You slide a book across a desk. Then you slide it across a towel. Which one slows the book down faster?

Think: A towel is rougher than a desk. Rougher surfaces make more friction.

Answer: The towel slows the book down faster.


Worked Example 3

Question: Which has more friction: sandpaper or a smooth plastic table?

Think: Sandpaper is very rough. A smooth plastic table is smoother.

Answer: Sandpaper has more friction.


Worked Example 4

Question: Mia says, “If a surface is rough, things move faster on it.” Is Mia correct?

Think: Rough surfaces make more friction. More friction slows things down.

Answer: No. Mia is not correct. Rough surfaces make objects move slower, not faster.


Let’s Compare


  	A ball rolling on tile

  	A ball rolling on grass



The ball on tile will usually roll farther because tile is smoother. The ball on grass will slow down sooner because grass is rougher.


Easy Way to Remember


  	Smooth = less friction = moves easier

  	Rough = more friction = slows down faster




You can even think of it like this:

More friction  slower movement

Less friction  easier movement


Try It in Real Life

You can test friction with a small toy car or a block.


  	Slide or roll it on a table.

  	Slide or roll it on carpet.

  	Watch where it goes farther.




You will see that the object usually goes farther on the smoother surface.


Brief Summary

Friction is a force that happens when things touch. It pushes against motion and slows objects down. Rough surfaces have more friction, so objects stop sooner. Smooth surfaces have less friction, so objects can move farther.


  
  Put what you read to the test

  You've worked through Friction and Surface Resistance. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2256






  [image: 📝]   Lesson 22: Gravity as a Pulling Force
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  Gravity is a pulling force. We cannot see gravity, but we can see what it does. Gravity pulls things down toward Earth.
Have you ever dropped a pencil and watched it fall? Have you ever jumped and come back down? That is gravity at work. Gravity is always pulling on you and on other objects.
Gravity is called an invisible force. A force is a push or a pull. Gravity is a pull. It pulls objects toward the ground.
Gravity does not need to touch an object with hands or strings. It still pulls. That is why gravity is called a non-contact force. It works even when nothing is holding the object.
Main idea: When an object is in the air, gravity pulls it down.
	If you toss a ball up, gravity pulls it back down.
	If you drop a book, gravity pulls it down.
	If rain falls from clouds, gravity pulls it down.

Gravity is pulling all the time, even when things are not moving. When you stand on the floor, gravity is pulling you down, and the floor is holding you up. That is why you do not sink into the ground.
Gravity pulls everything toward the Earth. Big things and small things both fall because of gravity.
Let’s think about what we see every day.
	An apple falls from your hand.
The apple does not float away. Gravity pulls it down.
	You jump.
You go up for a moment, but then gravity pulls you back to the ground.
	A leaf falls from a tree.
The leaf moves down because gravity is pulling it.

Sometimes objects fall fast, and sometimes they fall slowly. But in each case, gravity is still pulling down.
Worked Example 1: Dropping a toy
You let go of a toy car from your hand. What happens next?
Step 1: The toy is in the air.
Step 2: Gravity pulls the toy down.
Answer: The toy car falls to the floor because gravity pulls it down.
Worked Example 2: Throwing a ball up
You throw a ball up into the air. Does it keep going up forever?
Step 1: The ball goes up because you pushed it.
Step 2: Gravity keeps pulling the ball down.
Step 3: The ball slows down, stops, and comes back down.
Answer: No, it does not go up forever. Gravity pulls it back down.
Worked Example 3: Picking the best answer
Question: Why does a crayon fall off a desk?
	A. The crayon wants to roll
	B. Gravity pulls it down
	C. The desk jumps away

Step 1: Think about what makes things fall.
Step 2: Gravity is the force that pulls objects toward Earth.
Answer: B. Gravity pulls it down.
Worked Example 4: Is gravity working?
A child is sitting still on a chair. Is gravity still pulling on the child?
Step 1: Gravity pulls all the time.
Step 2: Even when the child is still, gravity is pulling down.
Step 3: The chair holds the child up.
Answer: Yes. Gravity is still pulling on the child.
Things to remember about gravity:
	Gravity is a pulling force.
	Gravity is invisible.
	Gravity pulls objects toward Earth.
	Gravity works even when it does not touch the object.
	Gravity makes things fall down.

Try saying this: Gravity pulls things down.
When you see a ball drop, a fruit fall, or yourself come back down after a jump, you are seeing gravity in action.
[image: 📋]   Summary
Gravity is an invisible force that pulls objects toward the Earth. It is always working. When something falls, gravity is pulling it down. When you jump, gravity brings you back to the ground.


  
  Put what you read to the test

  You've worked through Gravity as a Pulling Force. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2257
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  Patterns and Periodicity of Motion


Things around us move in many ways. Some things move straight. Some move in a circle. Some move in a zigzag. Some move back and forth.


When motion happens the same way again and again, it makes a pattern. A pattern helps us know what may happen next.


Today we will learn to look at motion, name the kind of motion we see, and tell what comes next in the pattern.


What is motion?


Motion means moving from one place to another. A ball rolling, a fan spinning, and a swing moving are all kinds of motion.


What is a pattern?


A pattern is something that repeats. If you clap like this: clap, tap, clap, tap, that is a pattern. Motion can make patterns too.


Kinds of motion



  	Straight motion: moving in one straight line.

  	Circular motion: moving around and around in a circle.

  	Zigzag motion: moving with sharp turns, first one way, then another way.

  	Back-and-forth motion: moving one way, then back the other way, again and again.




1. Straight motion


Straight motion goes in one line. A toy car rolling across the floor can move in a straight line. A child sliding down a straight slide also moves mostly in a straight path.


If something keeps going straight, we can predict that it will keep moving forward in that line.


Examples of straight motion:


  	A ball rolling across the gym floor

  	A train moving on a straight track

  	A runner going down a straight path




2. Circular motion


Circular motion goes around a center. It makes a round path. A clock hand moves in a circle. A merry-go-round spins in a circle too.


When something moves in a circle, we can say it will keep going around and around if nothing stops it.


Examples of circular motion:


  	A ceiling fan spinning

  	A wheel turning

  	The hands on a clock moving around




3. Zigzag motion


Zigzag motion changes direction again and again. It does not stay in one straight line. It makes pointy turns.


A bug moving this way and that way may make a zigzag path. A child running around cones can move in a zigzag too.


Examples of zigzag motion:


  	A bee flying from flower to flower

  	A skier going side to side

  	A child weaving around toys on the floor




4. Back-and-forth motion


Back-and-forth motion moves one way and then returns. It repeats the same motion over and over. This is a very easy pattern to see.


A swing moves forward and backward. A playground swing does not go in a straight line across the yard. It goes one way, then back, one way, then back.


Examples of back-and-forth motion:


  	A swing moving

  	A pendulum on a clock

  	A rocking chair rocking




What does periodic mean?


Periodic motion is motion that repeats in a regular way. For 1st grade, we can think of it as motion that happens again and again in the same pattern.


A swing is periodic because it goes forward, back, forward, back. A fan is periodic because it keeps turning around and around. These motions repeat.


How can we tell what kind of motion it is?



  	Look at the path. Where does it go?

  	Ask if it repeats. Does it do the same thing again?

  	Name the motion. Is it straight, circular, zigzag, or back and forth?

  	Predict what comes next. If there is a pattern, what will it do next?




Words that help us describe motion



  	Straight = one line

  	Round = circle

  	Turn = change direction

  	Repeat = do it again

  	Pattern = repeats in the same way




Worked Example 1: Easy


A toy car rolls from the door to the table in one straight line.


Question: What kind of motion is this?


Answer: This is straight motion.


Why? The toy car moves in one line and does not go around, zigzag, or back and forth.


Worked Example 2: A little harder


A ceiling fan spins above the room.


Question: What kind of motion is this? Does it repeat?


Answer: This is circular motion, and yes, it repeats.


Why? The fan blades go around and around in a circle. The same motion happens again and again.


Worked Example 3: Medium


A swing moves forward, backward, forward, backward.


Question: What kind of motion is this? What will it probably do next?


Answer: This is back-and-forth motion. It will probably keep moving forward, then backward.


Why? The swing is making a repeating pattern.


We can show the pattern like this:


forward, backward, forward, backward


If we use letters, we can call forward A and backward B:


A,B,A,B


The next part is:


A


Worked Example 4: Challenge


A butterfly flies left, right, left, right as it moves across the garden.


Question: What kind of motion does this look like?


Answer: This looks like zigzag motion.


Why? The butterfly keeps changing direction from one side to the other.


If the pattern is left, right, left, right, we can predict the next move may be left.


Let’s compare motions



  	A rolling marble on a straight track: straight motion

  	A bicycle wheel turning: circular motion

  	A kite moving side to side in sharp turns: zigzag motion

  	A swing at the park: back-and-forth motion




Why patterns in motion matter


Patterns help us know what may happen next. If we know a swing goes back and forth, we can tell when it will come back. If we know a fan spins in a circle, we know the blades will keep going around.


Scientists watch patterns to learn about the world. You can be a scientist too when you watch how things move.


Try it yourself


Look around your home, classroom, or playground. Can you find:



  	one thing that moves straight?

  	one thing that moves in a circle?

  	one thing that moves in a zigzag?

  	one thing that moves back and forth?




Quick check



  	A clock hand goes around and around. Is it straight, circular, zigzag, or back and forth?

  	A child runs directly to the door. What kind of motion is that?

  	A swing moves away and comes back. What kind of motion is that?

  	A bee changes direction again and again. What kind of motion is that?




Answers:



  	Circular

  	Straight

  	Back and forth

  	Zigzag




[image: 📋]   Summary


Motion means movement. Some motion is straight, some is circular, some is zigzag, and some is back and forth.


When motion repeats, it makes a pattern. A repeating motion is called periodic motion. We can watch a motion pattern and predict what will happen next.


  
  Put what you read to the test

  You've worked through Patterns and Periodicity of Motion. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2259
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  Static electricity is a tiny kind of electricity that can build up on an object.
We cannot see static electricity, but we can see what it does. That is why we call it an invisible force.
Sometimes, when two things are rubbed together, the static electricity can make light things move. A balloon may pull on hair. A comb may pull on tiny paper bits. That is static electricity at work.
Introduction
Forces are pushes and pulls. Some forces happen when things touch. Some forces can work even when we cannot see them.
Static electricity is one of those invisible forces. It can make objects attract, which means pull closer, or sometimes repel, which means push away.
How static electricity happens
When you rub some materials together, a tiny electric charge can build up. You do not need to see the charge to know it is there. You can see the effects.
For example, if you rub a balloon on your hair, the balloon may stick to a wall or make hair stand up. The balloon has gained a charge that can pull on nearby things.
This does not happen with every object in the same way. Some materials are better at making static electricity when rubbed.
	balloons
	hair
	wool
	some plastic combs

What static electricity can do
Static electricity can make an object pull on another object without touching it first. That is why it is called an invisible force.
It often works best on objects that are very light.
	small paper pieces
	hair
	dust

If the force is strong enough, the light object moves. It may jump, lift, or stick.
Attract and repel
Attract means pull together. A charged balloon can attract hair or paper bits.
Repel means push away. Sometimes charged objects can push each other away.
So static electricity can cause two kinds of motion:
	objects move closer
	objects move apart

Where we notice static electricity
You may notice static electricity in everyday life.
	clothes cling together from the dryer
	hair stands up after taking off a hat
	a balloon sticks to a wall after being rubbed
	a comb picks up tiny paper pieces

Worked Example 1: Balloon and hair
A child rubs a balloon on their hair. Then some hair lifts up toward the balloon.
What happened? Rubbing helped static electricity build up on the balloon. The balloon made an invisible pull on the hair.
Answer: The balloon attracted the hair with static electricity.
Worked Example 2: Comb and paper
A plastic comb is rubbed on a sweater. Next, the comb is held near tiny paper pieces. The paper pieces move toward the comb.
What happened? Rubbing gave the comb a static charge. The charged comb pulled on the light paper pieces.
Answer: The comb used an invisible force to attract the paper.
Worked Example 3: Balloon on the wall
A balloon is rubbed on hair and then pressed lightly to a wall. The balloon stays on the wall for a little while.
What happened? The rubbed balloon had static electricity. That invisible force helped the balloon stick to the wall.
Answer: Static electricity helped the balloon stay on the wall.
Worked Example 4: Two moving things
One charged object pulls a paper bit closer. Another charged object pushes a light object away.
What do we call these two actions?
Answer: Pulling closer is attract. Pushing away is repel.
Try to think about it
If you cannot see static electricity, how do you know it is there?
You know it is there because you can see what it does.
	hair moves
	paper jumps
	a balloon sticks

We may not see the force itself, but we can see the changes it makes.
Safety note
Static electricity in these simple classroom examples is small. Still, students should only try activities with an adult or teacher.
Do not use electricity from outlets. Static electricity is different from plugging something in.
[image: 📋]   Summary
Static electricity is a tiny kind of electricity that can build up when some materials are rubbed together.
It is an invisible force because we cannot see it, but we can see its effects. It can make light objects move.
Static electricity can attract objects by pulling them closer. It can also repel objects by pushing them away.
When you see hair stand up, paper move toward a comb, or a balloon stick to a wall, you are seeing static electricity in action.


  
  Put what you read to the test

  You've worked through Static Electricity and Invisible Forces. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2262






  
    
  [image: 📖]   Chapter 4

  Energy Forms: Light, Sound, and Thermal Dynamics
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  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2281




  Sources of Electromagnetic Radiation


Have you ever looked outside and seen the bright Sun? Have you turned on a lamp or watched a screen glow? All of these give off light.


Light is a kind of energy that helps us see. In this lesson, we will learn about where light comes from. Some light comes from nature, and some light is made by people.


Scientists use a big name, electromagnetic radiation, for light energy. For 1st grade, you can think of it as light that travels. We can see some kinds of this light with our eyes.


Main Idea: A source is where something begins. A light source is something that makes its own light.


Things that only bounce light are not light sources. For example, the Moon looks bright, but it does not make its own light. It reflects light from the Sun.


There are two big groups of light sources:


  	Natural light sources — found in nature

  	Artificial light sources — made by people




1. Natural light sources


Natural light sources are things in nature that make light on their own.



  	The Sun — The Sun is our biggest natural light source. It gives Earth light and warmth.

  	Fire — Fire can happen in nature, like when lightning starts a forest fire. Fire gives off light and heat.

  	Bioluminescence — Some living things can glow. This is called bioluminescence. For example, fireflies glow in the dark.




The Sun is very important because it lights up the daytime sky. Without the Sun, our days would be dark.


Fire is also a source of light. A campfire or a wildfire can glow brightly. Fire gives us both light and heat.


Some animals and sea creatures can make their own light. A firefly is a great example. When it glows, it is a natural light source.


2. Artificial light sources


Artificial light sources are made by people. They help us see when it is dark or when we are indoors.



  	Incandescent bulbs — These are light bulbs that glow when turned on.

  	LEDs — These are small lights used in lamps, flashlights, and many toys.

  	Screens — TV screens, tablet screens, and phone screens give off light.




A lamp with a bulb is an artificial light source because people made it. When you flip the switch, the bulb shines.


LED lights are used in many places. They can be in traffic lights, flashlights, holiday lights, and room lights.


Screens are also light sources. A tablet or TV does not just bounce light. It makes light so you can see pictures and words.


How can we tell if something is a light source?


Ask this question: Does it make its own light?



  	If yes, it is a light source.

  	If no, it is not a light source.




For example:


  	The Sun makes its own light. Yes, it is a light source.

  	A light bulb makes its own light when turned on. Yes, it is a light source.

  	The Moon does not make its own light. No, it is not a light source.

  	A mirror does not make light. It only reflects light. No, it is not a light source.




Natural or artificial?


Once we know something is a light source, we can sort it into a group.



  	If it comes from nature, it is natural.

  	If people made it, it is artificial.




Here is a helpful way to think about it:


  	Does it make its own light?

  	If yes, is it from nature or made by people?




Worked Example 1

Question: Is the Sun a natural light source or an artificial light source?

Step 1: Does the Sun make its own light? Yes.

Step 2: Is the Sun from nature or made by people? It is from nature.

Answer: The Sun is a natural light source.


Worked Example 2

Question: Is a lamp bulb a natural light source or an artificial light source?

Step 1: Does the bulb make its own light when it is on? Yes.

Step 2: Is the bulb from nature or made by people? It is made by people.

Answer: A lamp bulb is an artificial light source.


Worked Example 3

Question: A firefly glows at night. Is it a light source?

Step 1: Does the firefly make its own light? Yes, it glows.

Step 2: Is it from nature or made by people? It is from nature.

Answer: Yes, a firefly is a natural light source.


Worked Example 4

Question: Is the Moon a natural light source?

Step 1: Does the Moon make its own light? No.

Step 2: It only reflects light from the Sun.

Answer: No, the Moon is not a light source.


Let’s compare


  	Natural light sources: Sun, fire in nature, fireflies

  	Artificial light sources: light bulbs, LEDs, screens

  	Not light sources: Moon, mirror, book, chair




Why light sources matter


Light sources help us in many ways. The Sun helps plants grow and helps us see during the day. Lamps help us read at night. Screens show us pictures and words.


Some light sources also give off heat. The Sun and fire are good examples. That is why they can feel warm or hot.


[image: 📋]   Summary


A light source is something that makes its own light. Some light sources are natural, like the Sun, fire, and fireflies. Some light sources are artificial, like incandescent bulbs, LEDs, and screens.


To decide if something is a light source, ask: Does it make its own light? If it does, then ask: Is it natural or artificial?


  
  Put what you read to the test

  You've worked through Sources of Electromagnetic Radiation. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2265






  [image: 📝]   Lesson 26: Light Propagation and Vision Mechanics

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2282




  Light helps us see. We see things when light shines on them and then comes to our eyes.
Light can come from the Sun, a lamp, a flashlight, or a candle. These are called light sources because they make light.
Light moves in straight lines. It keeps going straight until it hits something, like a wall, a book, or a toy.
When light hits an object, the light can bounce off the object. This bouncing light can go into our eyes. Then we can see the object.
If there is no light, we cannot see the object well. That is why a dark room is hard to see in.
Our eyes need light to help us see. Light goes from a light source, to an object, and then into our eyes.
Here is the idea in a simple path:
light source→object→eyes
Let’s learn the big ideas.
	Light travels straight.
	Light hits an object.
	Light bounces off the object.
	The bounced light goes into our eyes.
	Then we see the object.

Think about a toy bear on a table.
If the room light is on, light travels from the lamp to the toy bear. Then some light bounces off the toy bear and goes into your eyes. Now you can see the toy bear.
If the room is very dark, there is little or no light hitting the toy bear. Then little or no light bounces into your eyes. Now the toy bear is hard to see.
Shadows can help us know that light travels in straight lines.
When an object blocks light, the light cannot go through it. A dark shape forms behind the object. That dark shape is called a shadow.
For example, if you hold your hand in front of a flashlight, the light travels straight until your hand blocks it. A shadow shows up on the wall.
Worked Example 1
Question: Why can you see a book near a lamp?
Step 1: The lamp makes light.
Step 2: The light travels to the book.
Step 3: The light bounces off the book.
Step 4: The bounced light goes into your eyes.
Answer: You can see the book because light from the lamp bounces off the book and enters your eyes.
Worked Example 2
Question: Why is it hard to see your shoes in a dark closet?
Step 1: A dark closet has very little light.
Step 2: Very little light hits your shoes.
Step 3: Very little light bounces into your eyes.
Answer: It is hard to see your shoes because there is not enough light bouncing into your eyes.
Worked Example 3
Question: A flashlight shines on a ball. How do you see the ball?
Step 1: The flashlight is the light source.
Step 2: Light travels in straight lines from the flashlight to the ball.
Step 3: Light bounces off the ball.
Step 4: The bounced light enters your eyes.
Answer: You see the ball because the flashlight light bounces off the ball and goes into your eyes.
Worked Example 4
Question: Why does a shadow happen when you stand in sunlight?
Step 1: Sunlight travels in straight lines.
Step 2: Your body blocks some of the light.
Step 3: The place behind you gets less light.
Answer: A shadow happens because your body blocks light that travels in straight lines.
Let’s look at some everyday examples.
	Seeing a friend outside: Sunlight shines on your friend. Light bounces off your friend and goes into your eyes.
	Seeing food on your plate: Kitchen light shines on the food. Light bounces off the food and goes into your eyes.
	Using a flashlight under a blanket: The flashlight makes light. The light shines on objects, and the bounced light helps you see them.

Remember these important ideas:
	Light comes from a source, like the Sun or a lamp.
	Light travels in straight lines.
	Light must hit an object for us to see it.
	Light bounces off the object and enters our eyes.
	Without light, seeing is hard or not possible.

You can even say the seeing path like this:
light source [image: →] object [image: →] eyes
When you remember that path, you can explain how we see many things around us.
Brief Summary
Light travels in straight lines from a light source. When light hits an object, it bounces off and can go into our eyes. We see things because light enters our eyes after bouncing off objects. If there is no light, it is hard to see.


  
  Put what you read to the test

  You've worked through Light Propagation and Vision Mechanics. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2266






  [image: 📝]   Lesson 27: Reflection and Absorption

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2283




  Reflection and Absorption
We use light every day. Light helps us see people, toys, books, and the world around us.
When light hits something, two important things can happen. The light can bounce off, or the light can be soaked up.
When light bounces off a surface, we call it reflection.
When light is soaked up by a surface, we call it absorption.
Let’s learn how each one works.
1. Reflection: Light Bounces Off
Reflection happens when light hits a surface and bounces back.
Smooth, shiny surfaces reflect light best. These surfaces make the light bounce in a neat way.
Because the light bounces back neatly, we can sometimes see a clear image. That is why a mirror shows your face.
	Mirror
	Still water
	Shiny metal spoon

These are things that can reflect light.
If a surface is very smooth and shiny, the reflection is easier to see.
2. Absorption: Light Is Soaked Up
Absorption happens when light hits a surface and the surface takes in the light.
Dark surfaces often absorb more light. Rough or textured surfaces also do not reflect light in a clear way.
When light is absorbed, the object can get warmer. The light energy changes to heat.
	A black shirt in the sun
	Dark playground slide
	A rough, dark mat

These things can absorb a lot of light and feel warm.
3. Smooth and Shiny or Dark and Rough?
It helps to think about how a surface looks and feels.
	Smooth and shiny surfaces usually reflect more light.
	Dark surfaces usually absorb more light.
	Rough or textured surfaces do not make clear reflections.

A smooth mirror reflects light very well.
A dark carpet does not reflect light like a mirror. It absorbs much of the light instead.
4. What Do We See?
If light reflects, it can travel to our eyes. Then we can see a bright spot or even a picture, like in a mirror.
If light is absorbed, less light bounces back to our eyes. The object may look darker.
Some objects do a little of both. They reflect some light and absorb some light.
Worked Example 1
Question: Which reflects light better: a mirror or a black T-shirt?
Think: A mirror is smooth and shiny. A black T-shirt is dark and not shiny.
Answer: The mirror reflects light better.
Why: Smooth, shiny surfaces bounce light back neatly.
Worked Example 2
Question: Which will get warmer in bright sunlight: a white shiny cup or a dark rough rock?
Think: Dark and rough surfaces absorb more light.
Answer: The dark rough rock will get warmer.
Why: It absorbs more light, and that light energy becomes heat.
Worked Example 3
Question: You want to see your face. Should you look in a mirror or at a towel?
Think: To see your face, you need a clear reflection.
Answer: You should look in a mirror.
Why: A mirror is smooth and shiny, so it reflects light in a way that makes a clear image. A towel is rough, so it does not.
Worked Example 4
Question: A child touches two objects in the sun: a shiny metal lunch box and a dark mat. Which one is more likely to feel hotter?
Think: Dark surfaces absorb more light.
Answer: The dark mat is more likely to feel hotter.
Why: It absorbs more light energy and changes it to heat.
Try to Remember
	Reflection means light bounces off.
	Absorption means light is soaked up.
	Smooth, shiny surfaces reflect light best.
	Dark or rough surfaces absorb more light and can get warmer.

Real-Life Examples
	You see yourself in a bathroom mirror because of reflection.
	A black car in the sun can get hot because of absorption.
	A shiny spoon can show a tiny reflection.
	A dark sidewalk can feel warm on a sunny day.

Quick Check
Ask yourself these questions:
	Does the surface look smooth and shiny?
	If yes, it may reflect a lot of light.
	Does the surface look dark or rough?
	If yes, it may absorb more light.

[image: 📋]   Summary
Light can bounce off objects or be soaked up by them.
When light bounces off, it is called reflection. Mirrors and other smooth, shiny surfaces reflect light well.
When light is soaked up, it is called absorption. Dark and rough surfaces absorb more light and can get warmer.
Now you know why mirrors help us see reflections and why dark objects in the sun can feel hot.


  
  Put what you read to the test

  You've worked through Reflection and Absorption. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2267






  [image: 📝]   Lesson 28: Shadow Formation and Geometry
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  Shadow Formation and Geometry


Have you ever seen your shadow on the ground on a sunny day? A shadow is a dark shape made when light is blocked.


This lesson will help you learn how shadows form and why shadows can look bigger, smaller, longer, or shorter.


What makes a shadow?


Light travels from a light source, like the Sun or a lamp. When something is in the way, the light cannot go through it.


If an object blocks the light, a dark area appears behind it. That dark area is called a shadow.


Three things we need for a shadow



	A light source — like the Sun, a flashlight, or a lamp

	An object — like your hand, a toy, or a book

	A surface — like the ground, a wall, or paper




If one of these is missing, it is hard to see a shadow.


Which objects make strong shadows?


Objects that light cannot pass through are called opaque. Opaque objects make clear shadows.


A book, a chair, and your body are all examples of opaque objects.


Shadow shape


A shadow often has a shape like the object making it. A round ball can make a round shadow. A toy block can make a square or rectangle-like shadow.


Sometimes the shadow shape changes a little if the light shines from a different place. But the shadow still comes from the object blocking the light.


Shadow size can change


Shadows do not always stay the same size. They can get bigger or smaller.


If the light source moves closer to the object, the shadow can look bigger.


If the light source moves farther away from the object, the shadow can look smaller.


We can compare sizes like this:


big shadow>small shadow


Shadow length can change


Shadows can also get longer or shorter.


When light shines from low down, shadows often look long.


When light shines from high up, shadows often look short.


This is why your shadow may look long in the morning or evening and shorter in the middle of the day.


Angle changes the shadow


The angle means the way the light is shining.


If light shines from the side, the shadow stretches out more. If light shines more from above, the shadow stays shorter.


You do not need to measure the angle with numbers yet. You only need to notice that where the light is changes the shadow.


Simple shape ideas in shadows


Geometry means learning about shapes. Shadows can help us see shapes.



	A ball can make a circle-like shadow.

	A box can make a square or rectangle-like shadow.

	A tall object can make a long shadow.

	A short object can make a shorter shadow.




We can compare lengths too:


long shadow>short shadow


Main ideas to remember



	Light travels from a source.

	An opaque object blocks the light.

	A shadow forms on a surface behind the object.

	Moving the light changes the shadow's size and length.

	The object's shape helps make the shadow's shape.




Worked Example 1: Finding what makes a shadow


Sara has a flashlight, her hand, and a wall.


Will she be able to make a shadow?


Step 1: Does she have a light source? Yes, the flashlight.


Step 2: Does she have an object to block the light? Yes, her hand.


Step 3: Does she have a surface? Yes, the wall.


Answer: Yes. She can make a shadow on the wall.


Worked Example 2: Bigger or smaller?


Leo shines a flashlight at a toy. First the flashlight is far away. Then he moves the flashlight closer to the toy.


What happens to the shadow?


Step 1: The toy blocks the light.


Step 2: When the flashlight moves closer, the shadow usually gets bigger.


Answer: The shadow gets bigger.


We can say:


closer light→bigger shadow


Worked Example 3: Longer or shorter?


A lamp shines on a block.


First the lamp shines from the side. Next the lamp is moved higher up.


How does the shadow change?


Step 1: Light from the side often makes a long shadow.


Step 2: Light from higher up often makes a shorter shadow.


Answer: The shadow changes from longer to shorter.


Worked Example 4: Matching a shape


Mia shines light on a round ball.


Which shadow shape makes the most sense: a circle-like shadow or a rectangle-like shadow?


Step 1: A ball is round.


Step 2: Round objects often make round shadows.


Answer: A circle-like shadow makes the most sense.


Try thinking about these questions



	What happens if you move a flashlight closer to your hand?

	What happens if you move the flashlight farther away?

	What kind of shadow does a book make?

	When is your shadow longer: when light is low or high?




Easy experiment you can do


You can test shadows with a flashlight and a small toy.



	Point the flashlight at the toy and a wall.

	Look at the shadow.

	Move the flashlight closer.

	See if the shadow gets bigger.

	Move the flashlight higher or lower.

	See if the shadow gets shorter or longer.




Be safe and do not shine bright lights into anyone's eyes.


[image: 📋]   Summary


A shadow forms when light is blocked by an opaque object. You need a light source, an object, and a surface to see a shadow.


Shadows can change size and length. A closer light can make a bigger shadow, and a lower light can make a longer shadow.


Shadows also help us notice shapes, like circles, squares, and rectangles. Watching shadows is a fun way to learn about light and shape.


  
  Put what you read to the test

  You've worked through Shadow Formation and Geometry. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2268






  [image: 📝]   Lesson 29: Sound Generation via Mechanical Vibration
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  Sound is made by vibrations. A vibration is a tiny back-and-forth movement. When something vibrates, it can make sound.
We may not always see vibrations, but we can often hear them. A bell, a drum, and our own voices all make sound because something is moving back and forth.
When an object vibrates, it shakes the air around it. The moving air travels to our ears. Then we hear a sound.
So, where does sound come from? Sound comes from matter that is vibrating. Matter means things like strings, paper, metal, wood, water, and even our throat.
Introduction
Have you ever hit a drum, plucked a guitar string, or talked to a friend? All of these make sound. But they only make sound because something is vibrating.
Sound does not just appear by magic. Something has to move back and forth to start the sound. That movement makes the air move too. Then the sound travels through the air to our ears.
Main Teaching Points
1. A vibration is a back-and-forth movement.
You can think of a vibration as a fast shake. It may be big or small. It may be slow or fast. But it is always a kind of movement.
	A ruler can vibrate if it hangs over the edge of a desk and is flicked.
	A drum top vibrates when you tap it.
	A string vibrates when you pluck it.

2. Vibrating objects make sound.
When something vibrates, it pushes the air nearby. The air moves outward. This moving air carries sound.
If the object stops vibrating, the sound stops too. No vibration means no sound.
3. Sound travels through matter.
Sound needs something to travel through, like air, water, or a table. The vibration moves through that material and can reach our ears.
For 1st grade, it is enough to remember: sound travels when vibrations move through air or other things.
4. Our ears hear the sound.
After the vibrating object moves the air, the sound travels to our ears. Our ears help us notice the sound.
5. We can sometimes feel vibrations too.
Put your hand gently on your throat and say, “ahhh.” You may feel a little buzz. That is your throat vibrating to make your voice.
Put your hand on a speaker when music is playing softly. You may feel it shake. That shaking is vibration.
Examples from Everyday Life
	Drum: When you tap a drum, the drum top vibrates and makes sound.
	Bell: When you ring a bell, the bell vibrates and makes a ringing sound.
	Guitar string: When you pluck a string, it vibrates and makes a musical sound.
	Voice: When you talk or sing, part of your throat vibrates and makes sound.
	Clapping: When your hands clap together, they make the air move and create sound.

Worked Examples
Example 1: A drum
Question: Why does a drum make sound when you tap it?
Think: What starts moving?
Answer: The drum top starts to vibrate. The vibration moves the air. The moving air brings sound to our ears.
Example 2: Your voice
Question: Why can you feel your throat move when you talk?
Think: Is something vibrating?
Answer: Yes. Your throat vibrates when you talk. Those vibrations make sound, and that is how your voice is made.
Example 3: A guitar string
Question: A guitar string is plucked. What makes the sound?
Think: Does the string stay still or move?
Answer: The string moves back and forth. That vibration makes the air move. Then we hear the sound.
Example 4: A stopped bell
Question: A bell is ringing. Then you hold it still. What happens to the sound?
Think: What happens when the vibration stops?
Answer: The sound gets quiet and stops. When the bell stops vibrating, it stops making sound.
Try It and Notice
	Rubber band sound: Stretch a rubber band over a box with help from an adult. Pluck it gently. Watch and listen. The rubber band vibrates and makes sound.
	Throat check: Put your fingers gently on your throat. Say your name. Feel the tiny vibrations.
	Table tap: Tap a table softly. Listen to the sound. The table vibrates a little when you tap it.

Important Ideas to Remember
	All sound starts with vibration.
	Vibration means moving back and forth.
	Vibrating matter moves the air.
	The moving air carries sound to our ears.
	If the vibration stops, the sound stops.

Brief Summary
Sound is made when something vibrates. A vibration is a back-and-forth movement. The vibration moves the air, and that sound travels to our ears. Drums, bells, strings, and our voices all make sound because they vibrate.


  
  Put what you read to the test

  You've worked through Sound Generation via Mechanical Vibration. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2270
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  Frequency and Pitch
We hear many sounds every day. A bird can chirp. A drum can boom. A whistle can squeak. Some sounds are high, and some sounds are low.
This lesson is about pitch. Pitch tells us if a sound is high or low.
Sounds are made when something vibrates. Vibrate means to move back and forth very fast. We may not always see the movement, but we can hear the sound it makes.
Think about a guitar string. When the string moves back and forth, it makes sound. Think about your throat when you talk. Your throat vibrates to make sounds too.
What is frequency?
Frequency means how fast something vibrates.
	If it vibrates fast, it makes a high-pitched sound.
	If it vibrates slowly, it makes a low-pitched sound.

You can think of it like this:
Fast vibration = high pitch
Slow vibration = low pitch
We can show that idea like this:
fast vibrations→high sound
slow vibrations→low sound
Main Idea
The speed of a vibration changes the pitch of a sound.
When vibrations happen many times very quickly, the sound is high. When vibrations happen fewer times and more slowly, the sound is low.
Examples in real life
	A small bell often makes a high sound.
	A big drum often makes a low sound.
	A bird chirp is often high.
	A lion roar is often low.

How your ears notice pitch
Your ears help your body hear sound. Your brain helps you tell if the sound is high or low.
When you hear a tiny squeak, you may say, “That is a high sound.” When you hear a deep boom, you may say, “That is a low sound.”
Worked Example 1
A bee is buzzing very fast. Is the sound more likely high or low?
Step 1: Listen to the clue: the bee is vibrating very fast.
Step 2: Fast vibrations make a high pitch.
Answer: The bee’s sound is more likely high.
Worked Example 2
A big drum makes slow vibrations. Is the sound high or low?
Step 1: The drum vibrations are slow.
Step 2: Slow vibrations make a low pitch.
Answer: The drum makes a low sound.
Worked Example 3
Which sound is higher: a little whistle or a big drum?
Step 1: A whistle usually vibrates faster.
Step 2: A drum usually vibrates more slowly.
Step 3: Faster vibrations mean higher pitch.
Answer: The little whistle has the higher sound.
Worked Example 4
Two sounds are playing. Sound A vibrates fast. Sound B vibrates slowly. Which sound has the lower pitch?
Step 1: Fast means high.
Step 2: Slow means low.
Answer: Sound B has the lower pitch.
Try to remember
	Pitch means how high or low a sound is.
	Vibrate means move back and forth.
	Frequency means how fast something vibrates.
	Fast vibrations make high sounds.
	Slow vibrations make low sounds.

Easy way to think about it
If a sound is a quick little squeak, it is probably high. If a sound is a big slow boom, it is probably low.
Brief Summary
Sound comes from vibrations. Pitch tells us if a sound is high or low. When something vibrates fast, it makes a high-pitched sound. When something vibrates slowly, it makes a low-pitched sound.


  
  Put what you read to the test

  You've worked through Frequency and Pitch. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2271
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  Amplitude and Volume


We hear sound with our ears. Sound happens when something vibrates, or moves back and forth very fast.


When a drum is hit, when hands clap, or when we talk, something is vibrating. Those vibrations make sound that travels to our ears.


Today we will learn about amplitude and volume.


Amplitude means how big a vibration is.


Volume means how loud or quiet a sound is.


Big vibrations make louder sounds. Small vibrations make quieter sounds.


So we can remember:



  	Big amplitude = loud sound

  	Small amplitude = quiet sound




If we use more force, the object can vibrate more. That makes a bigger amplitude.


If we use less force, the object vibrates less. That makes a smaller amplitude.


This means:



  	More force [image: →] bigger amplitude [image: →] louder volume

  	Less force [image: →] smaller amplitude [image: →] quieter volume




Think about pushing a swing. A small push makes a small move. A big push makes a big move. Sound vibrations can be small or big, too.


Let’s look at some everyday examples.



  	If you tap a drum softly, it makes a quiet sound.

  	If you hit a drum harder, it makes a loud sound.

  	If you whisper, your voice is quiet.

  	If you shout, your voice is loud.

  	If you gently ring a bell, it sounds quiet.

  	If you ring the bell with more force, it sounds louder.




Your ears can notice volume. They can tell if a sound is loud or quiet.


Let’s learn one important idea: loud does not mean better. Some sounds should be quiet. A lullaby is soft and gentle. A fire alarm is loud to help people notice it.


We can also compare sounds.



  	A whisper is quieter than a shout.

  	A soft drum tap is quieter than a hard drum hit.

  	A gentle clap is quieter than a big clap.




Here is a simple way to think about it:


Small vibration: ~

Big vibration: ~~~~~


The bigger vibration makes the louder sound.


We can even put the idea in an arrow chain:


more force→bigger vibration→louder sound


And:


less force→smaller vibration→quieter sound


Now let’s work through some examples together.


Worked Example 1

Mia taps a drum very softly. Is the sound loud or quiet?

Step 1: She taps softly, so she uses less force.

Step 2: Less force makes a smaller vibration.

Step 3: Smaller vibration means quieter volume.

Answer: The sound is quiet.


Worked Example 2

Jay hits a drum hard. Is the amplitude small or big?

Step 1: Hitting hard means more force.

Step 2: More force makes a bigger vibration.

Answer: The amplitude is big.


Worked Example 3

Lina whispers to her friend. Then she calls across the playground. Which voice has bigger amplitude?

Step 1: A whisper is quiet.

Step 2: Calling across the playground is louder.

Step 3: Louder sound means bigger vibration.

Answer: Calling across the playground has bigger amplitude.


Worked Example 4

Two bells ring. Bell A is quiet. Bell B is loud. Which bell has the bigger amplitude?

Step 1: Quiet sound means smaller amplitude.

Step 2: Loud sound means bigger amplitude.

Answer: Bell B has the bigger amplitude.


Let’s practice thinking like scientists. Ask these questions:



  	What is making the sound?

  	Is it vibrating a little or a lot?

  	Does it sound quiet or loud?




If it vibrates a lot, the amplitude is bigger and the sound is louder.


If it vibrates only a little, the amplitude is smaller and the sound is quieter.


Things to remember



  	Sound comes from vibrations.

  	Amplitude tells how big the vibration is.

  	Volume tells how loud or quiet the sound is.

  	Big amplitude makes loud sounds.

  	Small amplitude makes quiet sounds.




Brief Summary


Sound is made by vibrations. When vibrations are bigger, the amplitude is bigger and the volume is louder. When vibrations are smaller, the amplitude is smaller and the volume is quieter. We can notice this with drums, bells, claps, whispers, and shouts.


  
  Put what you read to the test

  You've worked through Amplitude and Volume. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2272






  [image: 📝]   Lesson 32: Thermal Conduction and Insulation
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  Thermal Conduction and Insulation


Have you ever touched a metal spoon in warm soup and felt that the spoon got warm too? Or put on a cozy blanket and felt warmer? That is because heat moves.


Heat is a kind of energy that makes things feel warm or hot. Heat likes to move from something warmer to something cooler.


This lesson will help you learn two big ideas:


  	Conduction: when heat moves through things that are touching.

  	Insulation: when a material slows down heat moving.




1. Heat moves from warm to cool


If one thing is hot and another thing is cooler, heat moves to the cooler thing. This keeps happening until the two things become more alike in temperature.


We can think about it like this:

Warm object → cool object


For example, if you hold an ice cube in your hand, your hand is warmer than the ice cube. Heat moves from your hand to the ice cube, so the ice cube starts to melt.


2. What is conduction?


Conduction is when heat moves through materials that are touching. The heat travels from the warmer part to the cooler part.


If a pot of soup is hot, a spoon sitting in the soup can get warm. The spoon touches the soup, so heat moves into the spoon. That is conduction.


Conduction happens best when things are in contact, or touching.


3. Some materials let heat move fast


Some materials let heat travel through them quickly. These are called conductors.


Many metals are good conductors. A metal pan, a metal spoon, or a metal doorknob can feel hot or cold quickly because heat moves through metal well.


Examples of conductors:


  	metal spoon

  	metal pan

  	aluminum foil




If you touch a metal slide on a sunny day, it may feel very hot. The heat moved through the metal easily.


4. Some materials slow heat down


Some materials do not let heat move quickly. These are called insulators.


Insulators slow down heat transfer. They help keep warm things warm and cool things cool for longer.


Examples of insulators:


  	blankets

  	oven mitts

  	wood

  	plastic

  	foam




An oven mitt helps protect your hand from a hot pan because the mitt slows the heat moving to your hand.


A jacket helps keep your body warm because it slows heat from leaving your body.


5. Conductors and insulators in everyday life


We use conductors and insulators every day.



  	A metal pot helps heat move from the stove to the food.

  	A plastic handle on a pan helps keep your hand safer.

  	A thermos helps drinks stay warm or cold longer.

  	A blanket helps keep heat close to your body.




So, conductors can be useful when we want heat to move. Insulators can be useful when we want heat to move more slowly.


6. Warm, warmer, and cooler


Let us compare temperatures in a simple way:


  	Hot means very warm.

  	Warm means not too hot and not cold.

  	Cool means less warm.

  	Cold means very cool.




If a warm thing touches a cool thing, heat moves to the cool thing.


We can show this idea like this:

hot → warm → cool


Worked Example 1


Question: Mia puts a metal spoon into a bowl of hot oatmeal. After a little while, the spoon feels warm. Why?


Step 1: The oatmeal is hotter than the spoon.

Step 2: The spoon is touching the oatmeal.

Step 3: Heat moves from the hot oatmeal to the cooler spoon.

Answer: The spoon gets warm because of conduction.


Worked Example 2


Question: Ben uses an oven mitt to carry a warm tray. Why does he use the mitt?


Step 1: The tray is warm.

Step 2: Ben does not want too much heat to move to his hand.

Step 3: The oven mitt is an insulator.

Answer: Ben uses the mitt because it slows heat from moving to his hand.


Worked Example 3


Question: Which is better for stirring hot soup: a metal spoon or a wooden spoon if you want the handle to stay cooler?


Step 1: Metal is a good conductor.

Step 2: Wood is a better insulator.

Step 3: An insulator slows heat moving to the handle.

Answer: A wooden spoon is better if you want the handle to stay cooler.


Worked Example 4


Question: Lily wraps a cold juice box in a thick cloth. What will the cloth do?


Step 1: The room is warmer than the cold juice box.

Step 2: Heat wants to move from the warmer room to the cooler juice box.

Step 3: The cloth is an insulator, so it slows that heat transfer.

Answer: The cloth helps the juice box stay cold longer.


Things to remember



  	Heat moves from warmer things to cooler things.

  	Conduction happens when things touch and heat moves through them.

  	Conductors let heat move quickly.

  	Insulators slow heat down.




Quick check


  	If you touch a cold ice pop, does heat move from your hand to the ice pop, or from the ice pop to your hand?

  	Is a metal pan a conductor or an insulator?

  	Is a blanket used more like a conductor or an insulator?




Answers:


  	Heat moves from your hand to the ice pop.

  	A metal pan is a conductor.

  	A blanket is an insulator.




[image: 📋]   Summary


Heat moves from warmer objects to cooler objects. When heat moves through things that are touching, that is called conduction.


Materials like metal are conductors because heat moves through them quickly. Materials like cloth, wood, plastic, and oven mitts are insulators because they slow heat down.


Now you know why a metal spoon can get hot and why a blanket helps keep you warm!


  
  Put what you read to the test

  You've worked through Thermal Conduction and Insulation. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2275






  
    
  [image: 📖]   Chapter 5

  Earth, Space, and Planetary Systems
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  Topography and Landform Classification


Our Earth has many different shapes on its surface. Some places are high. Some places are low. Some places are flat. Some places are surrounded by water.


When we look at the shape of the land, we are learning about topography. Topography means how the land looks and feels. We can talk about land that is tall, low, flat, or bumpy.


We can also group land into kinds. These kinds are called landforms. A landform is a shape of land you can see on Earth.


In this lesson, we will learn about 5 important landforms:


  	mountains

  	valleys

  	plains

  	plateaus

  	islands




1. Mountains

A mountain is very high land. It rises up taller than the land around it. Mountains often have steep sides and a top called a peak.


If you stand far away and see land that goes up high like a giant bump or point, you may be looking at a mountain.



  	Mountains are high.

  	Mountains are usually not flat on top.

  	Mountains stand above nearby land.




2. Valleys

A valley is low land between higher lands, like hills or mountains. A valley can look like a long dip in the land.


Some valleys have rivers running through them. If mountains are on both sides and the land in the middle is lower, that lower place is a valley.



  	Valleys are low.

  	Valleys are often between higher places.

  	Valleys can be long and wide or small and narrow.




3. Plains

A plain is a large area of land that is mostly flat. Plains do not rise up high like mountains.


When you look across a plain, the land may seem smooth and open. Plains are good examples of land that is flat or almost flat.



  	Plains are flat.

  	Plains are often wide and open.

  	Plains are not tall like mountains.




4. Plateaus

A plateau is land that is high up, but the top is flat. It is like a table-shaped piece of land.


This makes a plateau different from a mountain. A mountain is high and pointed or steep. A plateau is high but flatter on top.



  	Plateaus are high.

  	Plateaus have a flat top.

  	Plateaus rise above nearby land.




5. Islands

An island is land that is surrounded by water. Water is all around it.


An island can be high like a mountain island or flat like a small sandy island. What makes it an island is not its height. What makes it an island is that water is around it.



  	Islands are surrounded by water.

  	Islands can be big or small.

  	Islands can be high or flat.




How to Classify Landforms

To classify means to sort into groups. We classify landforms by looking at their shape and where they are.


Here are good questions to ask:


  	Is the land high or low?

  	Is the land flat or pointed?

  	Is the land between higher land?

  	Is the land surrounded by water?




These clues help us choose the correct landform name.


Let’s Compare the Landforms


  	Mountain: high land with steep sides, often with a peak

  	Valley: low land between higher lands

  	Plain: wide, flat land

  	Plateau: high land with a flat top

  	Island: land surrounded by water




Worked Example 1

You see a piece of land that is very tall. It rises high above the land around it. The top is not flat.

Question: Is it a mountain, valley, or plain?

Think: It is high. It is not flat. It stands above nearby land.

Answer: It is a mountain.


Worked Example 2

You see land that is low in the middle. There are higher mountains on both sides.

Question: Is it a valley or a plateau?

Think: A valley is low land between higher land. A plateau is high land with a flat top.

Answer: It is a valley.


Worked Example 3

You see a large area of land. It is flat for a long distance. It does not rise high.

Question: Is it a plain or a mountain?

Think: Plains are flat and wide. Mountains are high.

Answer: It is a plain.


Worked Example 4

You see land that is higher than the land nearby. The top is flat like a table.

Question: Is it a plateau or a mountain?

Think: Both can be high. But a plateau has a flat top.

Answer: It is a plateau.


Extra Practice Thinking


  	
    If water is all around a piece of land, what is it?

    Answer: an island

  

  	
    If land is low and sits between two hills, what is it?

    Answer: a valley

  

  	
    If land is high and flat on top, what is it?

    Answer: a plateau

  

  	
    If land is wide and flat, what is it?

    Answer: a plain

  




Why This Matters

Learning landforms helps us describe Earth. It helps us talk about where places are and what they look like. It also helps us notice how one place can be different from another place.


When you look at land, you can be a land detective. Look for clues about height, shape, and water. Then you can classify the landform.


[image: 📋]   Summary

Topography is the shape of Earth’s surface. Landforms are different kinds of land shapes.


A mountain is high land. A valley is low land between higher lands. A plain is wide and flat. A plateau is high with a flat top. An island is land surrounded by water.


If you remember to look for high, low, flat, and water all around, you can classify many landforms correctly.


  
  Put what you read to the test

  You've worked through Topography and Landform Classification. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2277
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  Hydrological Distribution means where water is found on Earth.
Earth has water in many places. Some water is in big oceans. Some water is in rivers, lakes, ponds, and glaciers.
Water is very important. People, plants, and animals all need water to live.
Let’s learn about the different places water can be found and how they are alike and different.
1. Oceans
Oceans are the biggest bodies of water on Earth. Ocean water is saltwater.
Saltwater is water that tastes salty. People do not drink ocean water.
Oceans are huge and deep. They cover much of Earth.
2. Rivers
Rivers are water that moves from one place to another. A river flows across the land.
Most rivers are freshwater. Freshwater is water that is not salty.
Rivers can be long or short. They can move fast or slow.
3. Lakes
Lakes are bodies of water with land around them. Most lakes are freshwater.
A lake does not move like a river. The water mostly stays in one place.
4. Ponds
Ponds are like small lakes. They are usually smaller and shallower than lakes.
Most ponds are freshwater.
You may see fish, frogs, ducks, and plants in a pond.
5. Glaciers
Glaciers are big, slow-moving ice. A glacier is made of frozen freshwater.
Even though a glacier is ice, it is still water.
Glaciers are found in very cold places.
Saltwater and Freshwater
There are two important kinds of water we are learning about:
	Saltwater — found in oceans
	Freshwater — found in most rivers, lakes, ponds, and glaciers

A simple way to remember:
	Ocean = saltwater
	River, lake, pond, glacier = freshwater

How water bodies are different
	Ocean: very big, salty
	River: moving freshwater
	Lake: still freshwater with land around it
	Pond: small, still freshwater
	Glacier: frozen freshwater

How water bodies are alike
	They all have water.
	They are all part of Earth.
	Plants and animals can live in or near them.
	They help people and nature.

Worked Example 1
Question: Mia sees a very big body of water. The water is salty. Is it most likely an ocean or a lake?
Think: Oceans are big and salty. Most lakes are freshwater.
Answer: It is most likely an ocean.
Worked Example 2
Question: Ben sees water moving across the land. Is he looking at a river or a pond?
Think: Rivers move. Ponds usually stay still.
Answer: He is looking at a river.
Worked Example 3
Question: Ava sees a large block of ice in a very cold place. Is it a glacier or an ocean?
Think: A glacier is frozen freshwater. An ocean is salty liquid water.
Answer: It is a glacier.
Worked Example 4
Question: Which of these are usually freshwater: river, ocean, pond?
Think: Oceans are saltwater. Rivers and ponds are usually freshwater.
Answer: River and pond are usually freshwater.
Let’s remember with a list
	Oceans are saltwater.
	Rivers are moving freshwater.
	Lakes are still freshwater.
	Ponds are small, still freshwater.
	Glaciers are frozen freshwater.

Quick check
	Which water body is salty? Ocean
	Which water body moves? River
	Which water body is small and still? Pond
	Which water body is frozen? Glacier

[image: 📋]   Summary
Water is found in many places on Earth. Oceans are saltwater. Most rivers, lakes, ponds, and glaciers are freshwater.
When we learn hydrological distribution, we are learning where Earth’s water is and what kind of water it is.


  
  Put what you read to the test

  You've worked through Hydrological Distribution. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2278
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  Soil Composition and Strata


Have you ever dug in the ground and seen dirt that looked different as you went deeper? That is because soil is made of different parts, and it can form in layers.


Soil is very important. Plants grow in soil. Many small animals live in soil. Soil helps hold water and air that living things need.


Let’s learn what soil is made of and how soil can have layers called strata.


What is soil made of?


Soil is not just one thing. Soil is a mixture, which means different things are mixed together.



	Small pieces of rock like sand, silt, and clay

	Water

	Air

	Humus, which is old dead plant and animal material that has broken down into tiny bits




All of these parts work together to help plants live and grow.


Small pieces of rock


Some of soil comes from rock that has broken into tiny pieces.



	Sand has bigger grains that feel rough.

	Silt has smaller grains and feels soft.

	Clay has very tiny pieces and can feel sticky when wet.




These rock pieces mix together to make different kinds of soil.


Water in soil


Soil can hold water. Plants use this water to grow. After rain, water moves into the soil and fills some of the tiny spaces.


Air in soil


Soil also has tiny spaces with air in them. Plant roots and small living things in the soil need air.


Humus in soil


Humus is made from old leaves, dead plants, and other living things that have broken down. Humus is dark and rich. It helps soil stay healthy for plants.


Why is soil important for plants?


Plants need soil for many reasons.



	Soil holds the plant in place.

	Soil gives the plant water.

	Soil gives the plant air around its roots.

	Soil with humus helps plants grow well.




If soil has the right mix of rock pieces, water, air, and humus, plants can grow better.


What are strata?


Strata means layers. When you dig down into the ground, you may see one layer on top and another layer below it.


One layer may be darker because it has more humus. Another layer may be lighter because it has more sand or clay.


Soil layers can look different in:


	Color

	Texture, or how it feels

	What it is made of




A simple way to think about soil layers


The top layer of soil often has more humus. That is where many plants grow best.


Below that, the soil may have less humus and more small rock pieces.


Even deeper down, you may find bigger pieces of rock.


We can think of it like this:



	Top layer: darker soil with more humus

	Middle layer: lighter soil with more sand, silt, or clay

	Bottom layer: rock or bigger broken rock pieces




Not every place looks exactly the same, but many places have layers like these.


How soil forms


Over a long time, rocks break into smaller pieces. Leaves and plants also break down and become humus. Water and air mix into the ground too.


Little by little, soil forms. Then the soil can build up in layers.


Worked Example 1


A child says, “Soil is only dirt and nothing else.” Is that correct?


Step 1: Think about what soil is made of.


	Small rock pieces

	Water

	Air

	Humus




Step 2: Decide if soil is only one thing.


No. Soil is not only dirt. Soil is a mixture of many things.


Answer: The child is not correct. Soil is made of rock pieces, water, air, and humus.


Worked Example 2


You touch two kinds of soil. One feels rough. One feels sticky when wet. What might they be?


Step 1: Match the feeling to the soil part.


	Rough feeling: sand

	Sticky when wet: clay




Answer: The rough soil might have more sand. The sticky wet soil might have more clay.


Worked Example 3


You dig a hole. The top soil is dark. The soil under it is lighter. Why might the top soil be darker?


Step 1: Remember what makes soil dark and rich.


Humus is dark. It comes from old plants and living things that have broken down.


Step 2: Think about the top layer.


The top layer often has more humus.


Answer: The top soil may be darker because it has more humus.


Worked Example 4


A plant is growing in soil. What are two things in the soil that help the plant?


Step 1: Name parts of soil that help plants.


	Water

	Air

	Humus

	Small rock pieces that help make the soil




Step 2: Choose two.


One good answer is water and humus.


Answer: The soil helps the plant by giving it water and by having humus. Air in the soil helps too.


Let’s remember the big ideas



	Soil is a mixture.

	Soil is made of sand, silt, clay, water, air, and humus.

	Humus is broken-down old plant and animal material.

	Soil helps plants by holding water and air and giving roots a place to grow.

	Soil can have strata, or layers.

	The top layer often has more humus, and deeper layers often have more rock pieces.




Brief Summary


Soil is made of many parts mixed together. It has tiny rock pieces, water, air, and humus. Soil can form layers called strata, and these layers can look and feel different. Healthy soil helps plants live and grow.


  
  Put what you read to the test

  You've worked through Soil Composition and Strata. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2279
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  Earth's Rotation and the Day/Night Cycle


Have you ever wondered why it is bright in the morning and dark at night? It happens because Earth is always turning.


Earth is the planet where we live. It spins around and around, like a top. This turning is called rotation.


Earth turns very slowly. One full turn takes 24 hours. That is one whole day.


As Earth turns, different parts of Earth face the Sun. The side facing the Sun has daytime. The side turned away from the Sun has nighttime.


So, day and night happen because Earth rotates. The Sun does not go off. Earth turns, and that makes it seem like the Sun moves across the sky.


Main Ideas



  	Earth rotates, or spins.

  	Earth rotates on an axis. You can think of the axis as an imaginary line through Earth.

  	One full rotation takes 24 hours.

  	The side of Earth facing the Sun has day.

  	The side of Earth facing away from the Sun has night.




What Is Rotation?


Rotation means turning in a circle. If you spin around one time, you made one full turn. Earth does this too, but much more slowly.


Earth keeps turning all the time. We do not feel it because Earth is very big, and we move with it.


What Is the Axis?


Earth spins on its axis. The axis is not something you can see. It is an imaginary line that goes through the middle of Earth from top to bottom.


Earth turns around this line, just like a basketball can spin around a line through its center.


How Day Happens


When your part of Earth is facing the Sun, sunlight shines on it. The sky looks bright. It is daytime.


During the day, you may see the Sun in the sky. The Sun looks like it moves, but really Earth is turning.


How Night Happens


When your part of Earth turns away from the Sun, it does not get sunlight. The sky gets dark. It is nighttime.


At night, you may see the Moon and stars. This happens because your side of Earth is turned away from the Sun.


One Full Day


Earth makes one full spin in 24 hours.


We can show that like this:


One full day = 24 hours


That means:



  	morning is part of the day,

  	afternoon is part of the day,

  	evening is when day changes to night,

  	night is the dark time before morning comes again.




After Earth keeps turning, morning comes back again.


Think About a Ball and a Flashlight


You can imagine Earth as a ball and the Sun as a flashlight.



  	The flashlight shines on one side of the ball.

  	That bright side is day.

  	The dark side is night.

  	If you slowly turn the ball, different parts become bright and dark.




That is like Earth rotating and making day and night.


Worked Examples


Example 1: Which side has day?


A ball is lit by a flashlight. One side is bright. One side is dark. Which side has day?


Answer: The bright side has day because it is facing the light, like Earth facing the Sun.


Example 2: What makes night?


A child says, “Night happens because the Sun goes away.” Is that right?


Answer: Not quite. Night happens because Earth turns. When our part of Earth turns away from the Sun, it becomes dark.


Example 3: How long is one full turn?


Earth spins around one whole time. How long does that take?


Answer: It takes 24 hours.


We can write it like this:


1 full rotation=24 hours


Example 4: What happens next?


It is daytime where you are. Earth keeps rotating. Later, your part of Earth turns away from the Sun. What happens next?


Answer: It becomes nighttime because your part of Earth is no longer facing the Sun.


Easy Clues to Remember



  	Facing the Sun = day

  	Facing away from the Sun = night

  	Earth spins = rotation

  	1 full spin = 24 hours




Let’s Review



  	Earth is always spinning.

  	This spinning is called rotation.

  	Earth spins on its axis.

  	The side facing the Sun has day.

  	The side facing away from the Sun has night.

  	One full spin takes 24 hours.




Brief Summary


Day and night happen because Earth rotates. Earth spins on its axis one full time every 24 hours. When your part of Earth faces the Sun, it is day. When your part of Earth turns away from the Sun, it is night.


  
  Put what you read to the test

  You've worked through Earth's Rotation and the Day/Night Cycle. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2282
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  Apparent Solar Motion means the Sun looks like it moves across the sky each day.
We see the Sun come up in the east in the morning. Later, it looks high in the sky. Then it looks lower and lower until it sets in the west.
But the Sun is not really going around Earth every day. Earth is turning. Earth spins like a top. As Earth turns, the Sun appears to move across the sky.
This is called apparent solar motion. Apparent means how something looks. So the Sun looks like it is moving, even though Earth is the thing that is turning.
Introduction
Have you ever seen the Sun in the morning and then looked for it again later? In the morning, it is on one side of the sky. In the afternoon, it is in a different place.
This change happens every day in a pattern we can notice. The Sun seems to move from east to west. This pattern is easy to observe, and it helps us know about daytime.
Main Teaching Points
1. The Sun seems to move across the sky.
In the morning, the Sun rises. We call this sunrise. The Sun rises in the east.
In the middle of the day, the Sun looks higher in the sky.
At the end of the day, the Sun goes down. We call this sunset. The Sun sets in the west.
2. This happens in a predictable pattern.
The Sun follows the same kind of path each day:
	Morning: sunrise in the east
	Later: higher in the sky
	Evening: sunset in the west

This pattern repeats again and again.
3. Earth is turning.
Earth spins all the time. This spinning is called rotation.
Because Earth turns, different places on Earth face the Sun at different times. When your part of Earth faces the Sun, it is daytime. When your part turns away from the Sun, it is nighttime.
4. The Sun only looks like it is moving.
If you are in a car, trees outside may look like they are moving past you. But really, the car is moving.
The Sun is like that for us. It looks like the Sun is moving, but really Earth is turning.
5. We can use shadows to notice the Sun's apparent motion.
As the Sun appears to move, shadows change too.
	In the morning, shadows may point one way.
	Later, shadows get shorter.
	In the evening, shadows get longer again and point another way.

Changing shadows help show that the Sun appears to move across the sky.
Examples
Example 1: Morning and evening
Lena sees the Sun when she eats breakfast. It is low in the sky. Later, at dinner time, she sees the Sun low again on the other side of the sky.
What is happening?
The Sun appears to move across the sky during the day. In the morning it is in the east. In the evening it is in the west.
Example 2: What is really moving?
Jamal says, “The Sun goes around Earth every day.”
Is that right?
Not for this daily pattern. The Sun only looks like it moves across the sky. Earth is turning, and that makes the Sun seem to move.
Example 3: Using a shadow
Mia puts a stick in the ground. She looks at its shadow in the morning, at noon, and in the evening.
What might she notice?
	The shadow changes place.
	The shadow gets shorter and then longer.

This happens because the Sun appears to move across the sky as Earth turns.
Example 4: Putting the pattern in order
Put these in order:
	Sun is higher in the sky
	Sunset in the west
	Sunrise in the east

Answer:
	Sunrise in the east
	Sun is higher in the sky
	Sunset in the west

This is the daily pattern of apparent solar motion.
Try to Remember
	The Sun looks like it moves across the sky.
	The Sun seems to rise in the east.
	The Sun seems to set in the west.
	Earth is turning, and that makes the Sun appear to move.
	Shadows change during the day because the Sun appears to move.

Brief Summary
Every day, the Sun seems to move across the sky from east to west. This is called apparent solar motion.
The Sun is not really moving around Earth each day. Earth is turning, and that makes the Sun look like it is moving. We can notice this pattern by watching the Sun and by seeing shadows change.


  
  Put what you read to the test

  You've worked through Apparent Solar Motion. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2283






  [image: 📝]   Lesson 38: Lunar Phases and Orbit
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  Lunar Phases and Orbit


Look up at the sky at night. Sometimes the Moon looks big and round. Sometimes it looks like a tiny curved shape. Why does the Moon change how it looks?


The Moon does not make its own light. The Moon looks bright because sunlight shines on it. We see the part of the Moon that the Sun lights up.


The Moon also moves around Earth. This path around Earth is called an orbit.


As the Moon goes around Earth, we see different amounts of its bright part. That is why the Moon seems to change shape. These changes are called lunar phases.


Important idea: The Moon is always shaped like a ball. It is not really changing shape. We just see different parts of the bright side.


Main Teaching Points



  	The Sun gives light.

  	The Moon reflects, or bounces, the Sun's light.

  	The Moon orbits Earth.

  	As the Moon moves, the bright part we see looks different.

  	These different looks are called phases.




Think about a flashlight and a ball. If you shine a flashlight on a ball, only part of the ball is bright. If you walk around the ball, the bright part looks different from different places. The Moon, Earth, and Sun work in a similar way.


The Moon's orbit means the Moon travels around Earth again and again. It keeps going in a loop.


We can think of the Moon's trip around Earth like this:


Moon goes around Earth in one loop.


Sometimes we see a little bright part. Sometimes we see half. Sometimes we see all of the bright side.


Common Moon Phases



  	New Moon - We cannot really see the bright part from Earth.

  	Crescent Moon - We see a small curved bright part.

  	Half Moon - We see half of the Moon bright.

  	Gibbous Moon - We see more than half bright.

  	Full Moon - We see the whole bright side facing Earth.




Then the Moon keeps moving, and the phases happen again.


What causes the phases?


The phases happen because:



  	the Sun shines on the Moon, and

  	the Moon moves around Earth.




When the Moon is in a new place in its orbit, we see a new amount of the bright side.


What phases do NOT mean



  	The Moon is not being cut into pieces.

  	The Moon is not changing into different shapes.

  	Clouds do not cause the Moon phases.




Clouds can hide the Moon, but they do not make the phases. The phases happen because of sunlight and the Moon's orbit.


Worked Examples


Example 1: You see a round, bright Moon in the sky. What phase is it?


Answer: It is a full moon.


Why? A full moon is when we see the whole bright side of the Moon.


Example 2: You see only a small curved bright part of the Moon. What phase might it be?


Answer: It is a crescent moon.


Why? A crescent moon looks like a small curve or a banana shape.


Example 3: A child says, "The Moon makes its own light." Is that correct?


Answer: No, that is not correct.


Why? The Sun gives the light. The Moon reflects the Sun's light.


Example 4: A child says, "The Moon changes shape each night." Is that correct?


Answer: No. The Moon stays round like a ball.


Why? We only see different amounts of the bright side as the Moon orbits Earth.


Let's Remember



  	The Moon orbits Earth.

  	The Sun lights the Moon.

  	We see different amounts of the Moon's bright side.

  	These different looks are called lunar phases.




Quick Check



  	Does the Moon make its own light?

  	What do we call the Moon moving around Earth?

  	What is the name for the Moon's changing looks?

  	What phase is the Moon when it looks round and full?




Answers



  	No.

  	An orbit.

  	Lunar phases.

  	Full moon.




[image: 📋]   Summary


The Moon moves around Earth in an orbit. The Sun shines on the Moon. As the Moon moves, we see different amounts of its bright side. That is why we see phases like new moon, crescent, half moon, and full moon.


  
  Put what you read to the test

  You've worked through Lunar Phases and Orbit. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2284
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  Stellar Observation and Constellations
Have you ever looked up at the night sky and seen tiny shining dots? Those dots are called stars. Stars are far away in space, and they give off their own light.
One special star is the Sun. The Sun is the star that is closest to Earth. It looks much bigger and brighter than the other stars because it is much closer to us.
In the daytime, we usually cannot see the other stars. That is because the Sun is so bright. Its light makes the sky look bright blue, so the other stars are hidden from our eyes.
At night, when our part of Earth faces away from the Sun, the sky gets dark. Then we can see many stars. Some stars seem to make shapes or pictures in the sky. These star pictures are called constellations.
People long ago looked at groups of stars and imagined shapes, like animals or people. They gave these star groups names. Today, we still use some of those names to talk about constellations.
Main Ideas
	Stars shine: Stars make their own light.
	The Sun is a star: It is our closest star.
	The Sun is very bright: In daytime, its light hides the other stars.
	Constellations are patterns: Some stars seem to make shapes in the night sky.
	Patterns can be found again: The same constellation shapes can be seen again and again.

What does it mean to observe stars?
To observe means to look carefully. When we observe stars, we look at the night sky and notice what we see.
We can notice:
	how many stars we can see,
	which stars look bright,
	where the stars are in the sky,
	and whether some stars make a pattern.

When we look carefully, we may see that some stars seem close together. Our eyes connect them into shapes. That is how we notice constellations.
Why can we see stars at night but not in the day?
Earth spins. During the day, our side of Earth faces the Sun. The Sun lights up the sky.
At night, our side of Earth faces away from the Sun. The sky becomes dark, and then many stars can be seen.
You can think of it like this:
	Day: Sun is shining brightly, so other stars are hard to see.
	Night: Sky is darker, so stars are easier to see.

What are constellations?
Constellations are groups of stars that make a pattern in the sky. The stars are not really connected by lines. But people imagine lines between them to make a picture.
For example, a few stars might look like a scoop, a kite, or an animal shape. Different people may imagine different pictures, but some constellation names have been used for a very long time.
Constellations help people talk about where stars are in the sky. If someone says a certain constellation name, other people know which star pattern to look for.
Important things to remember
	The Sun is a star.
	Stars give off light.
	We see many more stars at night than in the daytime.
	Constellations are star patterns.
	The same patterns can be seen again on clear nights.

Worked Example 1
Question: Maya looks up in the sky at noon. She sees the Sun, but she does not see other stars. Why?
Answer: The Sun is very bright. In the daytime, its light makes the sky bright, so the other stars are hidden from Maya's eyes.
Worked Example 2
Question: Leo looks at the sky on a dark, clear night. He sees many tiny lights. What are they?
Answer: They are stars. At night, the sky is dark enough for Leo to see them.
Worked Example 3
Question: Ana sees a group of stars that looks like a shape. What is this called?
Answer: It is called a constellation. A constellation is a pattern of stars in the sky.
Worked Example 4
Question: Which sentence is true?
	A. The Sun is not a star.
	B. The Sun is a star.

Answer: B. The Sun is a star. It is the closest star to Earth.
Try thinking about these ideas
	If the sky is bright, are stars easy or hard to see?
	If the sky is dark, can you see more stars?
	If stars seem to make a shape, what is that shape called?

Safety note
Never look straight at the Sun. It is too bright and can hurt your eyes. It is safer to observe stars at night.
[image: 📋]   Summary
Stars are bright objects in space that make their own light. The Sun is also a star, and it is the closest star to Earth. In the daytime, the Sun's bright light hides the other stars. At night, we can see many stars, and some of them seem to make patterns called constellations.


  
  Put what you read to the test

  You've worked through Stellar Observation and Constellations. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2285






  
    
  [image: 📖]   Chapter 6

  Meteorology, Climate, and the Water Cycle
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  Weather is what the sky and air are like right now or on a certain day.
Weather can change from morning to afternoon, or from one day to the next. It tells us what is happening outside at a time and in a place.
For example, it might be sunny and warm at your school today. But it could be rainy and cool tomorrow. That is weather.
Weather is short-term. That means it is about what happens over a short time, like today, tonight, or this week.
We can describe weather by looking at a few important things.
	Temperature tells how hot or cold the air feels.
	Precipitation is water that falls from the sky, like rain or snow.
	Wind is moving air.
	Clouds show us what the sky looks like.

When we talk about weather, we can ask questions like these:
	Is it hot or cold?
	Is it sunny or cloudy?
	Is rain falling?
	Is the wind blowing?

Weather happens in a certain place. The weather in one town can be different from the weather in another town at the very same time.
For example, one place may have bright sunshine, while another place has dark clouds and rain. Both are kinds of weather.
Meteorology is the study of weather. A person who studies and talks about weather is called a meteorologist. Meteorologists help us know what weather may happen soon.
Let’s learn the main parts of weather more closely.
1. Temperature
Temperature tells us if the air is warm, cool, hot, or cold. On a hot day, you may wear shorts. On a cold day, you may wear a coat.
2. Precipitation
Precipitation is water that falls from clouds. Rain and snow are kinds of precipitation. If rain is falling today, that is part of today’s weather.
3. Wind
Wind is air that moves. A gentle wind may make leaves wiggle. A strong wind may push your hair or hat.
4. Clouds
Clouds help describe the sky. The sky can be clear, partly cloudy, or very cloudy. Cloudy skies can sometimes bring rain.
Weather words help us describe what we notice outside. We might say:
	It is sunny.
	It is cloudy.
	It is rainy.
	It is snowy.
	It is windy.
	It is warm.
	It is cold.

Sometimes weather has more than one part at the same time. A day can be cloudy and windy. Another day can be rainy and cool.
Here is an important idea: weather is about now. If someone asks, “What is the weather today?” they are asking about the air and sky conditions at this time and place.
Let’s look at some examples.
Worked Example 1
Tara steps outside in the morning. The sun is shining. She feels warm. No rain is falling.
What is the weather like?
Answer: The weather is sunny and warm.
We used what Tara noticed outside right then.
Worked Example 2
Ben looks out the window. The sky is gray. Rain is falling. The trees are moving because the air is blowing.
What is the weather like?
Answer: The weather is rainy, cloudy, and windy.
We described the precipitation, clouds, and wind.
Worked Example 3
In one city, children wear coats because the air is cold. In another city, children wear T-shirts because the air is warm.
Can the weather be different in different places at the same time?
Answer: Yes. Weather happens at a certain time and in a certain place. One place can be cold while another place is warm.
Worked Example 4
On Monday it is sunny. On Tuesday it rains.
Did the weather stay the same or change?
Answer: The weather changed.
Weather can change from day to day.
Now let’s think about what weather is not. Weather is not just one thing. It is not only rain, only wind, or only temperature. Weather includes many parts of the air and sky together.
Weather is also not forever. It changes. That is why we check the weather to know what it is like now or what it may be like soon.
You can observe weather by using your senses in a safe way.
	Look at the sky. Is it sunny or cloudy?
	Feel the air. Is it warm or cold?
	Listen. Do you hear wind or rain?
	Notice what falls from the sky. Is there rain or snow?

We can use these clues to describe the weather clearly.
Try It
	If snow is falling and the air feels cold, the weather is snowy and cold.

	If the sun is out and the air is moving, the weather may be sunny and windy.

	If no clouds are in the sky and it feels warm, the weather may be clear and warm.


Remember:
	Weather tells what the air and sky are like.
	Weather happens at a certain time and place.
	Weather is short-term, like today or tomorrow.
	We describe weather with temperature, precipitation, wind, and clouds.

When you go outside, you can be a weather watcher. Look up, feel the air, and notice what is happening. Then you can tell the weather for your place at that time.


  
  Put what you read to the test

  You've worked through Defining Meteorological Weather. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2287
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  Atmospheric Temperature Tracking means watching how hot or cold the air is. We can do this by using a thermometer. A thermometer helps us measure air temperature.


Temperature tells us if the air feels warm, cool, or cold. When we track temperature, we check it again and again over time. This helps us notice weather patterns.


We can measure temperature during the day and at night. We can also measure it in different seasons, like summer and winter. Then we can compare what we see.


Introduction: What is a thermometer?


A thermometer is a tool that shows temperature with numbers. The numbers help us know how warm or cold the air is outside.


Some thermometers have a line that goes up and down. Some have a screen with numbers. No matter what kind it is, a thermometer helps us read the air temperature.


Main Teaching Point 1: Reading a thermometer


When we read a thermometer, we look at the number it shows. That number is the temperature.


A bigger number means the air is warmer. A smaller number means the air is cooler.



  	If the thermometer says 80, the air is warmer.

  	If the thermometer says 50, the air is cooler.




We can compare temperatures with math words:


  	Greater than means warmer when we compare two temperatures.

  	Less than means cooler when we compare two temperatures.




For example, 70>60. That means 70 is warmer than 60.


Main Teaching Point 2: Tracking temperature over time


Tracking means writing the temperature down each time we check it. We can make a simple temperature log.


A temperature log can tell us:


  	if the day got warmer

  	if the night got cooler

  	if one day was warmer than another day




We can check the temperature at the same times each day, like morning and night. This helps us make a fair comparison.


Here is a simple way to log temperatures:


  	Write the day.

  	Write the time.

  	Write the temperature number.




For example:


  	Monday morning: 60

  	Monday night: 50




Main Teaching Point 3: Day and night temperatures


During the day, the Sun helps warm the air. At night, there is no sunlight, so the air is often cooler.


This means the temperature is often higher in the day and lower at night.


But weather can change, so we use a thermometer to check instead of guessing.


Main Teaching Point 4: Seasonal temperatures


Seasons can change air temperature too.



  	Summer is often warmer.

  	Winter is often colder.

  	Spring and fall can be in between.




When we track temperature in different seasons, we can see that temperatures do not stay the same all year.


Main Teaching Point 5: Comparing temperatures


We can compare two temperatures to see which is warmer or cooler. We can also find how much the temperature changed.


To find the change, we subtract the smaller number from the bigger number.


For example:

70−60=10

This means the temperature changed by 10 degrees.


Worked Example 1: Reading one thermometer


A thermometer shows 65. What is the air temperature?


Step 1: Look at the number.

The number is 65.

Answer: The air temperature is 65 degrees.


Worked Example 2: Comparing day and night


In the afternoon, the thermometer says 72. At night, it says 58. Which time is warmer?


Step 1: Compare the numbers.

72>58

Step 2: The greater number is warmer.

Answer: The afternoon is warmer.


Worked Example 3: Finding how much the temperature changed


In the morning, the temperature is 55. In the afternoon, it is 67. How much warmer did it get?


Step 1: Subtract the smaller number from the bigger number.

67−55=12

Answer: It got 12 degrees warmer.


Worked Example 4: Looking at seasons


One winter day is 40 degrees. One summer day is 85 degrees. Which season is warmer?


Step 1: Compare the numbers.

85>40

Answer: Summer is warmer.


Try These Ideas When You Track Temperature



  	Check the thermometer at the same time each day.

  	Write the number carefully.

  	Compare today’s number to yesterday’s number.

  	Look for patterns, like warmer days and cooler nights.




Why temperature tracking is useful


Tracking temperature helps us understand weather. It helps us know if the air is getting warmer or cooler.


It also helps us notice patterns over many days. We may see that afternoons are often warmer than mornings. We may also see that winter temperatures are often lower than summer temperatures.


Brief Summary


A thermometer measures how hot or cold the air is. We can track temperature by writing down the number at different times, like day and night, or in different seasons.


When we compare temperatures, bigger numbers mean warmer air and smaller numbers mean cooler air. Tracking temperature helps us learn about daily weather and seasonal changes.


  
  Put what you read to the test

  You've worked through Atmospheric Temperature Tracking. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2288
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  Precipitation Variants are the different kinds of water that fall from the sky.


When water falls from clouds, it is called precipitation. Precipitation can look different depending on how warm or cold the air is.


In this lesson, we will learn about four kinds of precipitation:


  	rain

  	snow

  	sleet

  	hail




Let’s learn how each one forms and how to tell them apart.


1. Rain

Rain is liquid water that falls from clouds. Rain happens when the air is warm enough so the water does not freeze.


Rain looks like drops of water. It can be light, like a sprinkle, or heavy, like a big storm.


If you go outside and feel wet drops that are not frozen, that is rain.


2. Snow

Snow is frozen water that falls from clouds. Snow happens when the air is cold.


Snow falls as soft flakes. Snowflakes can look tiny and light. They can cover the ground in white.


If the air stays cold, the snow does not melt before it reaches the ground.


3. Sleet

Sleet is made of small ice pieces. It is not soft like snow and not wet like rain.


Sleet can happen when water falls through cold air and freezes into little ice bits before it lands.


If you hear tiny icy taps and see little frozen pieces falling, that may be sleet.


4. Hail

Hail is made of balls or lumps of ice. Hail is usually harder and bigger than sleet.


Hail forms in storm clouds. Strong winds push ice up and down inside the cloud. More ice builds up, and then the hail falls when it gets too heavy.


Hail can be very small or sometimes much bigger. Hail is hard ice, not soft flakes.


How Temperature Changes Precipitation

The big idea is this: temperature matters.



  	If the air is warm, water falls as rain.

  	If the air is cold, water can fall as snow.

  	If water freezes into tiny ice pieces, it can fall as sleet.

  	If ice grows into hard balls in a storm cloud, it falls as hail.




You do not need to know exact numbers. Just remember: warmer air makes rain more likely, and colder air makes frozen precipitation more likely.


Ways to Tell Them Apart


  	Rain: wet drops of liquid water

  	Snow: soft, white flakes

  	Sleet: tiny ice pieces

  	Hail: hard balls or lumps of ice




Worked Example 1

The sky is cloudy. Water falls in wet drops. Your coat gets wet. The drops are not frozen.

What kind of precipitation is it?

It is rain.

Why? Rain is liquid water. Wet drops that are not frozen are rain.


Worked Example 2

It is a very cold day. Soft white flakes fall from the sky and cover the grass.

What kind of precipitation is it?

It is snow.

Why? Snow falls as soft flakes when the air is cold.


Worked Example 3

You hear little icy clicks on the window. Tiny frozen pieces are falling. They are not soft like snow.

What kind of precipitation is it?

It is sleet.

Why? Sleet is made of small ice pieces.


Worked Example 4

A storm cloud is overhead. Hard balls of ice fall to the ground.

What kind of precipitation is it?

It is hail.

Why? Hail is hard ice that forms in storm clouds.


Let’s Compare


  	Rain is liquid.

  	Snow is soft and frozen.

  	Sleet is tiny frozen ice pieces.

  	Hail is hard ice balls or lumps.




Quick Check


  	If it is warm and wet drops fall, it is rain.

  	If it is cold and soft flakes fall, it is snow.

  	If little ice pieces fall, it is sleet.

  	If hard ice balls fall in a storm, it is hail.




[image: 📋]   Summary

Precipitation is water that falls from clouds. It can fall as rain, snow, sleet, or hail.


The kind of precipitation depends on how warm or cold the air is. Warm air gives us rain. Cold air can give us snow, sleet, or hail.


Now you can look at the sky and think: Is it wet drops, soft flakes, tiny ice pieces, or hard ice balls?


  
  Put what you read to the test

  You've worked through Precipitation Variants. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2291
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  Meteorological Safety and Emergency Preparedness


Weather can change. Sometimes the weather is calm and sunny. Sometimes the weather can be dangerous. We can learn how to stay safe in big storms, very hot weather, and lightning storms.


Being prepared means we know what to do before, during, and after bad weather. When we know the safety rules, we can help keep our bodies safe.


Introduction


Meteorology is the study of weather. Safety means making good choices to protect ourselves. Emergency preparedness means getting ready for weather that may be unsafe.


Grown-ups, teachers, and helpers make plans to keep children safe. First graders can help by listening carefully, staying calm, and following directions right away.


Main Teaching Points


1. Know the kinds of dangerous weather


Some weather can hurt people if they are not careful. Here are some kinds of dangerous weather:



	Thunderstorms have dark clouds, heavy rain, thunder, and lightning.

	Lightning storms can be dangerous because lightning can strike very fast.

	Very hot weather can make our bodies too hot.

	Strong wind and heavy rain can knock things over and make it hard to see.




2. Warning signs in the sky and around us


Weather often gives us clues. We can watch for warning signs and tell a grown-up.



	Very dark clouds

	Loud thunder

	Bright flashes of lightning

	Strong winds that blow trees and trash

	Air that feels very hot for a long time

	Heavy rain that starts quickly




If you see or hear these signs, tell a grown-up right away.


3. What to do in a thunderstorm or lightning storm


Lightning is very dangerous. If you hear thunder, you should go inside right away. A safe place is a house, school, or building.


When there is lightning:



	Go inside.

	Stay away from open fields.

	Do not stand under a tree.

	Get out of pools, lakes, or puddles.

	Listen to your teacher or another grown-up.




If you are already inside, stay there until a grown-up says it is safe.


4. What to do in very hot weather


Hot weather can make people feel tired, dizzy, or sick. Our bodies need water and rest to stay cool.


In very hot weather:



	Drink water.

	Wear light clothes.

	Rest in the shade or inside.

	Tell a grown-up if you feel sick or too hot.

	Do not stay in a hot place too long.




Babies, children, and older people need extra help in very hot weather. Always check with a grown-up.


5. What to do in strong wind or heavy rain


Strong wind can blow branches and other things. Heavy rain can make the ground wet and slippery.



	Go inside if a grown-up tells you to.

	Stay away from windows.

	Do not play in deep water.

	Walk carefully on wet ground.

	Let grown-ups handle the emergency.




6. Safety tools and plans


Families and schools make safety plans. A safety plan tells us where to go and what to do.


A plan may include:



	A safe room or safe building

	A trusted grown-up to listen to

	A flashlight

	Water

	A way to hear weather news




Children do not need to make the whole plan. But children can learn the plan and practice it.


7. Listen, stay calm, and follow directions


During an emergency, it is important to stay calm. Calm means your body and voice are under control. It is okay to feel scared, but we still listen and move safely.



	Stop what you are doing.

	Listen to the teacher, parent, or helper.

	Walk, do not run, unless a grown-up says to hurry.

	Stay with your group.

	Ask for help if you need it.




Worked Examples


Example 1: Hearing thunder at recess


You are outside at recess. You hear a loud boom of thunder.


What should you do?



	Stop playing.

	Listen to the teacher.

	Go inside right away.




Why? Thunder means lightning may be nearby. Inside is safer than the playground.


Example 2: A very hot afternoon


You are playing outside. Your face feels hot, and you feel very tired.


What should you do?



	Tell a grown-up.

	Go to a cool or shady place.

	Drink water.

	Rest.




Why? Your body may be getting too hot. Water, shade, and rest help keep you safe.


Example 3: Dark clouds and strong wind


You look outside and see dark clouds. The wind is blowing hard. Leaves and small things are moving fast.


What should you do?



	Tell a grown-up or teacher.

	Go inside if told.

	Stay away from windows.




Why? Dark clouds and strong wind can mean a storm is coming. A building is safer than being outside.


Example 4: Choosing the safer place


There is lightning outside. Which place is safer: under a tree or inside the school?


Answer: Inside the school is safer.


Why? Trees are not safe in lightning. A strong building is the safer place.


Easy Safety Reminders



	If you hear thunder, go inside.

	If you see lightning, stay away from trees and water.

	If it is very hot, drink water and rest.

	If wind and rain get strong, listen to a grown-up.

	Always follow the safety plan.




Brief Summary


Dangerous weather can happen, but we can be ready. We watch for warning signs like dark clouds, thunder, lightning, strong wind, heavy rain, and very hot weather.


To stay safe, we listen to trusted grown-ups, go inside when needed, drink water in hot weather, and stay calm. Knowing the safety rules helps protect us during weather emergencies.


  
  Put what you read to the test

  You've worked through Meteorological Safety and Emergency Preparedness. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2295






  
    
  [image: 📖]   Chapter 7

  Biological Structures and Functions



  [image: 📝]   Lesson 44: Fruit Development and Seed Protection

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2318




  Fruit Development and Seed Protection


Plants make new plants by making seeds. A seed is like a tiny baby plant with food packed inside.


But seeds need help while they grow. They need something around them to protect them. That is where fruit comes in.


When a flower is pollinated, the part of the flower called the ovary begins to grow bigger. It swells and turns into a fruit. Inside the fruit, the seeds grow and stay safe.


So, fruit is not just a tasty snack. A fruit has an important job: it covers, protects, and helps move seeds.


How a fruit begins


Many plants start with a flower. Flowers help plants make seeds.


After pollination, the flower changes. The ovary starts to grow. As it gets bigger, it becomes a fruit.


The seeds develop inside. The fruit forms around them like a cover.



	Flower comes first.

	Pollination happens.

	The ovary swells.

	A fruit forms.

	Seeds grow inside.




What fruit does


Fruit has two big jobs.



	Protect the seeds

	Help the seeds travel




1. Fruit protects the seeds


Seeds are small and need protection while they grow. The fruit wraps around the seeds and helps keep them safe.


Some fruits are soft and juicy. Some are hard and dry. Both kinds help protect the seeds inside.



	An apple protects its seeds in the center.

	A peach has a soft outside and a hard pit around the seed.

	A pea pod holds the seeds in a long case.

	A pumpkin protects many seeds inside its thick fruit.




2. Fruit helps seeds travel


Plants cannot walk from place to place. So their seeds need help moving away from the parent plant.


Fruit can help seeds travel in different ways.



	Animals eat fruit and carry seeds away.

	Animals drop fruit or carry it to new places.

	Dry fruits may split open and let seeds fall out.

	Some fruits are light and can be moved by wind or water.




When seeds move to a new place, they may get room, water, and sunlight to grow into new plants.


Examples of fruits and seeds


An apple is a fruit. The little brown seeds inside are the seeds it protects.


A tomato is also a fruit. It has seeds inside, too.


An orange is a fruit with seeds inside its sections.


A bean pod is a fruit. The beans inside are seeds.


This can feel surprising because we often think of fruit only as sweet foods. In science, a fruit is the part that forms from the flower ovary and holds the seeds.


Worked Example 1


A flower is pollinated. Later, the ovary gets bigger and seeds are growing inside. What is the ovary turning into?


Answer: It is turning into a fruit.


Why: After pollination, the ovary swells and becomes the fruit. The seeds grow inside it.


Worked Example 2


A child cuts open an apple and sees small brown seeds in the middle. What job is the apple doing for the seeds?


Answer: The apple is protecting the seeds.


Why: The fruit covers the seeds and keeps them inside while they develop.


Worked Example 3


A bird eats a berry and flies to another place. Later, the seeds from the berry end up far away from the plant. How did the fruit help?


Answer: The fruit helped the seeds travel to a new place.


Why: Animals can eat fruit or carry it, which helps move seeds away from the parent plant.


Worked Example 4


Look at these plant parts:



	flower

	fruit

	seed




Which order shows what happens first, next, and last?


Answer: flower [image: →] fruit [image: →] seed inside the fruit


Why: The flower comes first. After pollination, the ovary becomes fruit. Then the seeds grow inside the fruit.


Let’s remember



	A seed can grow into a new plant.

	A flower helps the plant make seeds.

	After pollination, the flower’s ovary swells.

	The ovary becomes a fruit.

	The fruit protects the seeds.

	The fruit can also help seeds spread to new places.




Brief Summary


Fruits grow from flowers after pollination. The ovary swells and becomes the fruit.


The fruit protects the seeds while they grow. It can also help the seeds move to new places, where new plants may grow.


  
  Put what you read to the test

  You've worked through Fruit Development and Seed Protection. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2302






  [image: 📝]   Lesson 45: Vertebrate vs. Invertebrate Classification

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2319




  Vertebrate vs. Invertebrate Classification


Animals come in many shapes and sizes. Some animals are big, and some are small. Some fly, some swim, and some crawl.


Scientists sort animals into groups. One important way to sort animals is by asking: Does the animal have a backbone?


A backbone is a row of small bones down the middle of the back. It helps hold the body up and protect the body.


If an animal has a backbone, it is called a vertebrate.


If an animal does not have a backbone, it is called an invertebrate.


Let’s learn about both groups.


1. Vertebrates


Vertebrates are animals with a backbone. You can often think of the backbone as part of the animal’s inside support.


Many animals you know are vertebrates. People are vertebrates too.



	Dog

	Cat

	Fish

	Bird

	Frog

	Snake

	Human




These animals may look very different, but they all have one thing in common: they have a backbone.


2. Invertebrates


Invertebrates are animals without a backbone.


Some invertebrates have soft bodies. Some have hard shells on the outside. But they do not have a backbone inside their bodies.



	Ant

	Butterfly

	Spider

	Worm

	Snail

	Octopus

	Jellyfish




These animals are all invertebrates because they do not have a backbone.


How to Tell the Difference


When you want to classify an animal, ask this question:


Does it have a backbone?



	If yes [image: →] vertebrate

	If no [image: →] invertebrate




You can think of it like this:


Backbone = vertebrate

No backbone = invertebrate


Why This Helps


Sorting animals into groups helps us learn about them. It helps us notice how animals are alike and how they are different.


For example, a bird and a fish do not look the same. But both are vertebrates because both have backbones.


A worm and a butterfly do not look the same either. But both are invertebrates because neither has a backbone.


Worked Example 1: Dog


Let’s classify a dog.



	Ask: Does a dog have a backbone?

	Yes, a dog does have a backbone.

	So, a dog is a vertebrate.




Answer: Dog [image: →] vertebrate


Worked Example 2: Worm


Now let’s classify a worm.



	Ask: Does a worm have a backbone?

	No, a worm does not have a backbone.

	So, a worm is an invertebrate.




Answer: Worm [image: →] invertebrate


Worked Example 3: Fish


Let’s try a fish.



	Ask: Does a fish have a backbone?

	Yes, a fish has a backbone.

	So, a fish is a vertebrate.




Answer: Fish [image: →] vertebrate


Worked Example 4: Snail


This one can be tricky because a snail has a shell.



	Ask: Does a snail have a backbone?

	No, a shell is not a backbone.

	So, a snail is an invertebrate.




Answer: Snail [image: →] invertebrate


Remember These Important Ideas



	A backbone is inside the back.

	Animals with a backbone are vertebrates.

	Animals without a backbone are invertebrates.

	A shell is not the same thing as a backbone.




Let’s Practice Thinking


Classify these animals by asking if they have a backbone:



	Cat [image: →] vertebrate

	Butterfly [image: →] invertebrate

	Frog [image: →] vertebrate

	Spider [image: →] invertebrate




Quick Summary


Animals can be sorted into two big groups: vertebrates and invertebrates.


Vertebrates have a backbone. Invertebrates do not have a backbone.


To classify an animal, ask one simple question: Does it have a backbone? If yes, it is a vertebrate. If no, it is an invertebrate.


  
  Put what you read to the test

  You've worked through Vertebrate vs. Invertebrate Classification. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2303






  [image: 📝]   Lesson 46: Insect Anatomy and Exoskeletons
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  Insects are tiny animals with special body parts. We can learn a lot by looking closely at how an insect is built.
Insects have body parts that help them live, move, find food, and stay safe. One very important insect body part is its exoskeleton. An exoskeleton is a hard outer covering on the outside of the body.
Let’s learn the main parts of an insect and what each part does.
What makes an insect an insect?
An insect has 3 main body parts:
	Head
	Thorax
	Abdomen

An insect also has 6 legs. We can count them as:
2+2+2=6
The legs are attached to the thorax, which is the middle body part.
The head
The head is the front part of the insect. The head helps the insect sense the world around it.
	It has eyes to help the insect see.
	Many insects have compound eyes. That means their eyes are made of many tiny parts that work together.
	The head also has a mouth for eating.
	Many insects have antennae on the head. Antennae help insects feel and smell.

The thorax
The thorax is the middle part of the insect’s body. This part helps the insect move.
	All 6 legs are attached to the thorax.
	Some insects also have wings attached to the thorax.

If you want to know where the legs are, look at the thorax.
The abdomen
The abdomen is the back part of the insect’s body.
The abdomen holds important parts inside the insect’s body. It helps the insect live and grow.
The exoskeleton
An insect does not have skin like we do on the outside. Instead, it has a hard outer covering called an exoskeleton.
Exo means outside. So an exoskeleton is a skeleton on the outside.
The exoskeleton helps an insect in many ways:
	It protects the insect’s body.
	It gives the insect shape.
	It helps support the insect when it moves.

You can think of an exoskeleton like a little suit of armor on the outside.
Why is the exoskeleton important?
Because insects are small, they need strong protection. Their exoskeleton helps keep them safe from bumps and from being hurt easily.
The exoskeleton also helps the insect keep its body together and gives it a firm outside.
How to remember insect body parts
	Head = seeing, smelling, eating
	Thorax = moving with 6 legs
	Abdomen = back body part

Examples of insects
Many animals are insects if they have the right body parts.
	An ant is an insect.
	A bee is an insect.
	A butterfly is an insect.
	A beetle is an insect.

These insects may look different, but they all share the same basic body plan: head, thorax, abdomen, and 6 legs.
Worked Example 1: Counting insect legs
A bug has 6 legs. Is it built like an insect?
Let’s check:
	Insects have 6 legs.
	This bug has 6 legs.

So, yes, it could be an insect.
Worked Example 2: Finding the body part
A bee uses its eyes and antennae to notice flowers. What body part is it using most?
Eyes and antennae are on the head.
So the answer is head.
Worked Example 3: Where are the legs attached?
A student points to the middle part of an ant and says, “This is where the legs are attached.” Is the student correct?
Yes. The middle part is the thorax, and insect legs are attached there.
So the student is correct.
Worked Example 4: What protects the insect?
A beetle bumps into a leaf. What hard outside part helps protect its body?
The hard outside covering is the exoskeleton.
So the answer is exoskeleton.
Let’s compare the parts
	Head: eyes, antennae, mouth
	Thorax: 6 legs, helps movement
	Abdomen: back body part
	Exoskeleton: hard outside covering that protects the insect

Quick check
Ask yourself these questions:
	Does an insect have 3 body parts?
	Does an insect have 6 legs?
	Are the legs attached to the thorax?
	Does the insect have a hard outside covering called an exoskeleton?

If you can say yes, you are thinking like a scientist!
[image: 📋]   Summary
Insects are animals with a special body plan. They have a head, thorax, and abdomen.
They also have 6 legs, and the legs are attached to the thorax. Many insects have compound eyes and antennae on the head.
An insect’s hard outer covering is called an exoskeleton. The exoskeleton protects the insect and helps give its body shape.


  
  Put what you read to the test

  You've worked through Insect Anatomy and Exoskeletons. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2307






  
    
  [image: 📖]   Chapter 8

  Growth, Development, and Life Cycles



  [image: 📝]   Lesson 47: The Angiosperm Life Cycle
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  The Angiosperm Life Cycle


Today we will learn about the life cycle of a flowering plant. A flowering plant is a plant that grows flowers. Many plants we know are flowering plants, like apple trees, sunflowers, bean plants, and tomato plants.


A life cycle is the way a living thing grows and changes. A flowering plant starts as a seed, grows into a small plant, becomes a grown-up plant with flowers, and then makes new seeds. Then the cycle can start again.


Let’s learn the steps in order.


1. Seed

A flowering plant begins as a seed. A seed is small, but it has what a new plant needs to get started. Seeds can be different sizes, shapes, and colors.


Seeds need the right things to begin growing. They need:


  	water

  	air

  	warmth




2. Seedling

When the seed starts to grow, it becomes a seedling. A seedling is a very young plant. First, a tiny root grows down into the soil. Then a little stem and small leaves grow up.


The seedling is fragile, which means it is delicate and needs care. It needs:


  	sunlight

  	water

  	soil

  	air




3. Adult Flowering Plant

The seedling keeps growing and becomes an adult plant. The adult plant has bigger roots, a stronger stem, and more leaves. Soon it grows flowers.


The flower is an important part of the plant life cycle. Flowers help the plant make new seeds.


4. Pollination

Flowers need help to make seeds. This step is called pollination. Pollination happens when pollen moves from one flower to another flower.


Pollination can happen when:


  	bees visit flowers

  	butterflies visit flowers

  	wind moves pollen




After pollination, the flower begins to change.


5. Fruit and Seeds

After pollination, many flowering plants make a fruit. The fruit holds the seeds inside. Apples, oranges, tomatoes, and peas all come from flowering plants.


The seeds inside the fruit can grow into new flowering plants. This means the life cycle starts again.


The Life Cycle in Order


  	Seed

  	Seedling

  	Adult flowering plant

  	Pollination

  	Fruit with seeds

  	New seeds grow




You can think of it like this:

seed [image: →] seedling [image: →] flowering plant [image: →] fruit with seeds [image: →] new seed


Example 1: Bean Plant

A bean starts as a seed in the soil. With water and warmth, it begins to grow. A small root comes out first, and then a tiny stem and leaves appear.


The bean plant grows bigger and becomes an adult plant. It makes flowers. After pollination, the plant grows bean pods. Inside the bean pods are new seeds.


Example 2: Sunflower

A sunflower begins as a seed. It sprouts and becomes a seedling. Then it grows tall and makes a big yellow flower.


Bees can help pollinate the sunflower. Later, the flower makes seeds. Those seeds can be planted to grow new sunflowers.


Example 3: Apple Tree

An apple tree can start from a seed. First it is a small seedling. Over time, it grows into an adult tree with flowers.


After pollination, the flowers change into apples. Inside the apples are seeds. Those seeds can grow into new apple trees.


How Is a Flowering Plant Different From an Animal?

A flowering plant does not hatch from an egg or get born like many animals do. Instead, it starts from a seed. It grows roots, stems, leaves, flowers, and then makes more seeds.


What Should We Remember?


  	A flowering plant starts as a seed.

  	A young plant is called a seedling.

  	The plant grows into an adult plant with flowers.

  	Pollination helps the plant make seeds.

  	Many plants make a fruit that holds seeds.

  	The new seeds can grow, and the life cycle begins again.




Worked Example 1: Put the steps in order

Here are the steps mixed up:


  	fruit with seeds

  	seedling

  	adult flowering plant

  	seed




Step-by-step answer:


  	First is seed.

  	Next is seedling.

  	Then comes the adult flowering plant.

  	After that comes fruit with seeds.




So the correct order is: seed [image: →] seedling [image: →] adult flowering plant [image: →] fruit with seeds.


Worked Example 2: What comes next?

A plant is a seedling. What comes next?


Think: A seedling is a young plant. It keeps growing bigger.


Answer: Next it becomes an adult flowering plant.


Worked Example 3: Why are flowers important?

A child says, “Flowers are just pretty.” Is that all flowers do?


Think: Flowers are pretty, but they also help the plant make seeds.


Answer: Flowers are important because they help the plant make new seeds.


Worked Example 4: Where are the seeds?

You cut open an apple. You see small seeds inside. What part of the life cycle is this?


Think: After pollination, many flowering plants make fruit with seeds inside.


Answer: This is the fruit and seeds stage of the life cycle.


[image: 📋]   Summary

A flowering plant has a life cycle. It starts as a seed, grows into a seedling, becomes an adult plant with flowers, and then makes fruit and seeds after pollination.


The new seeds can grow into new plants. That is how the angiosperm life cycle keeps going again and again.


  
  Put what you read to the test

  You've worked through The Angiosperm Life Cycle. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2312






  [image: 📝]   Lesson 48: Oviparous Incubation (Egg-Laying Lifecycles)

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2331




  Oviparous Incubation means some animals lay eggs, and the baby grows inside the egg outside the mother’s body.
The egg has food inside for the growing baby. The baby stays in the egg until it is ready to hatch.
Many birds, reptiles, and fish are egg-laying animals. These animals have life cycles that begin with an egg.
Today we will learn how eggs help babies grow, how some eggs stay safe and warm, and what happens when the baby hatches.
1. The life cycle starts with an egg
An egg-laying animal begins life as an egg. Inside the egg, the baby animal grows little by little.
The egg protects the baby. It also gives the baby food while it is growing.
When the baby is ready, it hatches. Hatching means the baby comes out of the egg.
2. Eggs need safety and the right place
Eggs are laid outside the mother’s body. Because of this, the eggs need a safe place.
Some birds build nests. A nest helps keep eggs together and protected.
Some reptiles bury eggs in sand or soil. This helps hide and protect the eggs.
Many fish lay eggs in water. The eggs stay in the water while the baby fish grows inside.
3. Some eggs need warmth
Many eggs need the right temperature. That means they should not be too hot and not too cold.
Bird parents often sit on their eggs to keep them warm. This is called incubation.
Incubation means keeping eggs warm and safe while the baby grows inside.
Some reptile eggs are warmed by the sun or by warm sand. Some fish eggs grow in water without a parent sitting on them.
4. Different animals care for eggs in different ways
Not all egg-laying animals care for eggs the same way.
	Birds often build nests, sit on eggs, and protect them.
	Reptiles may bury eggs and leave them in a safe place.
	Fish lay eggs in water. Some fish protect their eggs, but many do not stay with them.

Even though the eggs are cared for in different ways, the baby still grows inside the egg before hatching.
5. What happens after hatching
After the egg hatches, the baby animal begins a new part of its life cycle.
A chick comes out of a bird egg. A baby turtle comes out of a turtle egg. A tiny fish comes out of a fish egg.
The baby is young and will grow bigger over time. It will eat, grow, and become an adult.
Then, as an adult, it may lay eggs too. That is how the life cycle continues.
Life cycle examples
Here are some simple egg-laying life cycles:
	Bird: egg [image: →] chick [image: →] adult bird
	Turtle: egg [image: →] baby turtle [image: →] adult turtle
	Fish: egg [image: →] baby fish [image: →] adult fish

Important idea: In all of these life cycles, the baby starts in an egg outside the mother’s body.
Worked Example 1: Bird eggs
A mother bird lays eggs in a nest. Then she sits on them.
Question: Why does she sit on the eggs?
Answer: She sits on the eggs to keep them warm and safe.
Think: Warmth helps the baby bird grow inside the egg. Safety helps protect the eggs from harm.
Worked Example 2: Turtle eggs
A turtle lays eggs in the sand. The baby turtles grow inside the eggs.
Question: Are the baby turtles growing inside the mother’s body or inside eggs outside the mother’s body?
Answer: They are growing inside eggs outside the mother’s body.
Think: Turtles are egg-laying animals. The eggs are often kept safe in sand.
Worked Example 3: Fish eggs
A fish lays many eggs in water. Later, tiny fish hatch.
Question: Which came first in the life cycle: the egg or the baby fish?
Answer: The egg came first.
Think: The baby fish grows inside the egg before it hatches.
Worked Example 4: Finding the egg-laying animal
Look at these animals: bird, turtle, fish, cat.
Question: Which animals lay eggs?
Answer: The bird, turtle, and fish lay eggs.
Think: A cat does not lay eggs. A cat’s babies grow inside the mother’s body.
Let’s remember the big ideas
	Some animals lay eggs.
	The baby grows inside the egg.
	The egg is outside the mother’s body.
	Eggs need a safe place.
	Some eggs need warmth to help the baby grow.
	When the baby is ready, it hatches.

Quick check
Can you answer these?
	What is inside an egg? A growing baby animal
	What does hatch mean? To come out of the egg
	What does incubation mean? Keeping eggs warm and safe while the baby grows
	Name one egg-laying animal. Bird, turtle, or fish

[image: 📋]   Summary
Oviparous animals are animals that lay eggs. Birds, reptiles, and fish can begin life in eggs outside the mother’s body.
The baby grows inside the egg using the food in the egg. The egg must stay safe, and some eggs need warmth.
When the baby is ready, it hatches. Then it grows from a baby into an adult, and the life cycle continues.


  
  Put what you read to the test

  You've worked through Oviparous Incubation (Egg-Laying Lifecycles). Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2315






  [image: 📝]   Lesson 49: Amphibian Metamorphosis

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2332




  Amphibian Metamorphosis is the big change an amphibian makes as it grows. An amphibian is an animal like a frog or a toad. These animals begin life in water and change a lot as they grow up.
Metamorphosis means a big change in body shape. A frog does not look the same when it is a baby and when it is an adult. It changes step by step.
Let’s learn about the life cycle of a frog, which is a common amphibian. Frogs are a great example of amphibian metamorphosis.
First: Eggs
A mother frog lays eggs in water. The eggs are soft and jelly-like. They stay together in a group.
The eggs need water to stay safe and wet. After some time, baby frogs begin to grow inside the eggs.
Second: Tadpole
The egg hatches, and out comes a tadpole. A tadpole is the baby stage of a frog. It lives in water.
A tadpole has:
	a long tail
	no legs at first
	gills to breathe in water

Tadpoles do not look like adult frogs. They swim like little fish.
Third: Tadpole Grows Legs
As the tadpole grows, it begins to change. First, it grows back legs. Then it grows front legs.
Its body starts to look more like a frog. It is still in the water, but it is changing.
Fourth: Froglet
Next, the tadpole becomes a froglet. A froglet is a young frog. It has legs, and its tail is getting shorter.
Now it is also changing how it breathes. It starts to use lungs to breathe air. Before, it used gills in the water. This is a very important part of metamorphosis.
Fifth: Adult Frog
At last, the tail goes away. The froglet becomes an adult frog.
An adult frog has:
	four legs
	no tail
	lungs to breathe air

Adult frogs can live on land and in water. Many adult frogs lay eggs, and the life cycle begins again.
What Changes During Metamorphosis?
During metamorphosis, the frog changes in many ways.
	It changes from an egg to a tadpole.
	It grows legs.
	Its tail gets shorter and shorter.
	It changes from gills to lungs.
	It changes from a water baby to an adult that can live on land and in water.

These are big body changes. That is why we call it metamorphosis.
Why Is This Special?
Not all animals change this much as they grow. A frog baby looks very different from a grown frog. That makes amphibian metamorphosis special and exciting to study.
Amphibians need both water and land during their life cycle. Water is important for eggs and tadpoles. Land becomes important as the frog grows lungs and legs.
Life Cycle Order
Here is the frog life cycle in order:
	egg
	tadpole
	tadpole with legs
	froglet
	adult frog

You can remember it like this: start small in water, then grow and change into a frog.
Worked Example 1
Question: What comes after the egg stage?
Think: A baby frog hatches from the egg and lives in water.
Answer: The next stage is the tadpole.
Worked Example 2
Question: A young frog has legs, and its tail is getting shorter. What stage is it in?
Think: It is not a tadpole with only a tail. It is not a full adult frog with no tail. It is in the middle stage.
Answer: It is a froglet.
Worked Example 3
Question: Which body part helps a tadpole breathe in water: gills or lungs?
Think: Tadpoles live in water when they are very young.
Answer: A tadpole uses gills to breathe in water.
Worked Example 4
Question: Put these in order: adult frog, egg, froglet, tadpole.
Think: Start with the beginning of life, then move through each change.
Answer: egg [image: →] tadpole [image: →] froglet [image: →] adult frog
Let’s Compare the Stages
	Egg: soft, jelly-like, in water
	Tadpole: tail, no legs at first, gills, lives in water
	Froglet: legs, small tail, starts using lungs
	Adult frog: four legs, no tail, lungs, lives on land and in water

Important Idea to Remember
A frog does not stay the same as it grows. It changes a lot from one stage to the next. This big change is called metamorphosis.
Amphibian metamorphosis shows how a baby animal can look and live very differently from the adult animal. A tadpole breathes with gills in water, but an adult frog breathes with lungs and can hop on land.
[image: 📋]   Summary
Amphibian metamorphosis is the big change from a baby amphibian to an adult. In frogs, the life cycle goes from egg to tadpole to froglet to adult frog.
Along the way, the frog grows legs, loses its tail, and changes from using gills to using lungs. That is how a water baby becomes an adult frog.


  
  Put what you read to the test

  You've worked through Amphibian Metamorphosis. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2316






  
    
  [image: 📖]   Chapter 9

  Ecology, Ecosystems, and Interdependence



  [image: 📝]   Lesson 50: Defining Ecological Habitats
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  Defining Ecological Habitats
Today we will learn about a habitat. A habitat is the home of a plant or animal.
A habitat is a place where a living thing gets what it needs to live. These needs are food, water, shelter, and space.
Let’s think about your home. Your home is a place where you eat, drink water, rest, and have space to live. Animals and plants also have places that help them live. Those places are called habitats.
Main Idea
A habitat is a special place that gives a living thing what it needs.
	Food helps it grow.
	Water helps it stay alive.
	Shelter keeps it safe.
	Space gives it room to move and live.

If a place has these things, it can be a good habitat.
Habitats can be different. Some animals live in forests. Some live in ponds. Some live in deserts. Some live in the ocean. Plants live in habitats too.
A fish lives in water. Water is part of its habitat. A bird may live in a tree. The tree helps give shelter. A rabbit may live in a grassy field where it can find food and a safe place to hide.
Plants have habitats too. A flower may grow in a sunny garden. A cactus can live in a dry desert. Each plant grows best in a place that gives it what it needs.
How do we know a place is a habitat?
We can ask simple questions:
	Is there food?
	Is there water?
	Is there shelter?
	Is there space?

If the answer is yes, that place may be a habitat.
Examples of habitats
	Pond: fish, frogs, ducks, and water plants can live there.
	Forest: deer, birds, squirrels, insects, and trees can live there.
	Ocean: whales, fish, crabs, and sea plants can live there.
	Desert: lizards, snakes, and cacti can live there.

Worked Example 1
Question: Is a pond a good habitat for a frog?
Think: Does a pond have food, water, shelter, and space?
	Food: yes, frogs can find insects.
	Water: yes.
	Shelter: yes, plants and mud can help protect frogs.
	Space: yes, frogs have room to swim and move.

Answer: Yes. A pond is a good habitat for a frog.
Worked Example 2
Question: Is the ocean a good habitat for a camel?
Think: Camels live on land, not in salt water.
	Food: not the right kind for a camel.
	Water: ocean water is not the right water for a camel.
	Shelter: not the right shelter.
	Space: it has space, but not the right kind of place to live.

Answer: No. The ocean is not a good habitat for a camel.
Worked Example 3
Question: A bird builds a nest in a tree. Why is the tree part of the bird’s habitat?
Think: What does the tree give the bird?
	Shelter: the nest in the tree helps keep the bird safe.
	Space: the bird can rest and raise babies there.
	Food: sometimes birds find food near trees.

Answer: The tree is part of the bird’s habitat because it gives shelter and space.
Worked Example 4
Question: A cactus lives in a hot, dry desert. Is the desert its habitat?
Think: Does the cactus get what it needs there?
	Food: plants make their own food from sunlight.
	Water: the cactus can live with very little water.
	Shelter: the desert is the right place for it to grow.
	Space: yes, it has room to live.

Answer: Yes. The desert is a habitat for a cactus.
Important things to remember
	A habitat is a living thing’s home.
	A habitat gives food, water, shelter, and space.
	Different plants and animals need different habitats.
	Not every place is the right habitat for every living thing.

Let’s practice thinking
If you see an animal, ask: “Where does it find food? Where does it get water? Where does it hide or rest? Does it have enough space?” These questions help you find its habitat.
Brief Summary
A habitat is the home of a plant or animal. It is the place where a living thing gets the food, water, shelter, and space it needs to live. Ponds, forests, oceans, and deserts are all habitats, but each habitat is right for different living things.


  
  Put what you read to the test

  You've worked through Defining Ecological Habitats. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2321
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  Symbiosis and Mutualism
Plants and animals do not live all alone. Many living things help each other. When two different living things live or work together, that is called symbiosis.
Sometimes both living things get help. When both living things benefit, that is called mutualism.
A good way to remember it is: mutualism means both helpers win.
What does benefit mean?
A benefit is something good. If an animal gets food, that is a benefit. If a plant gets help making seeds, that is a benefit too.
Main Idea
In mutualism, two different living things help each other. One gets something it needs, and the other gets something it needs too.
	A bee gets sweet nectar from a flower.
	A flower gets help making seeds when the bee carries pollen.

So the bee and the flower both benefit. That is mutualism.
How does this happen?
Flowers make nectar. Nectar is a sweet drink for some animals, like bees and butterflies.
When a bee lands on a flower, tiny pollen can stick to the bee's body. Then the bee flies to another flower. Some pollen moves to that flower. This helps the flower make seeds.
The bee gets food. The flower gets help. Both benefit.
More examples of mutualism
	Bee and flower: The bee gets nectar. The flower gets pollinated.
	Bird and big animal: A bird may eat tiny bugs off a big animal. The bird gets food. The big animal gets cleaner.
	Clownfish and sea anemone: The clownfish gets a safe home. The sea anemone gets help finding food.

How can we tell if it is mutualism?
Ask this easy question: Do both living things get something good?
	If yes, it is mutualism.
	If only one gets help, it is not mutualism.

Worked Example 1
A bee drinks nectar from a flower. The bee carries pollen to another flower.
Step 1: What does the bee get? The bee gets food.
Step 2: What does the flower get? The flower gets help with pollen.
Answer: Both get help, so this is mutualism.
Worked Example 2
A bird eats tiny bugs off a rhinoceros.
Step 1: What does the bird get? The bird gets food.
Step 2: What does the rhinoceros get? The rhinoceros gets bugs removed.
Answer: Both benefit, so this is mutualism.
Worked Example 3
A butterfly drinks nectar from a flower, and pollen sticks to the butterfly. The butterfly flies to another flower.
Step 1: What does the butterfly get? It gets nectar for food.
Step 2: What does the flower get? It gets help moving pollen.
Answer: Both benefit, so this is mutualism.
Worked Example 4
A squirrel eats a nut it finds on the ground. The nut came from a tree, but the squirrel does not help the tree in this example.
Step 1: What does the squirrel get? Food.
Step 2: What does the tree get? No help is shown here.
Answer: This is not mutualism, because both do not benefit.
Let’s practice thinking
	If both living things get something good, it is mutualism.
	If only one living thing gets something good, it is not mutualism.
	Look for help like food, safety, or cleaning.

Why is mutualism important?
Mutualism helps living things survive. Animals can get food or safety. Plants can get help making seeds. These partnerships help nature stay healthy.
[image: 📋]   Summary
Symbiosis means two different living things live or work together. Mutualism is a kind of symbiosis where both living things benefit. Bees and flowers are a great example because the bee gets nectar and the flower gets help with pollen.


  
  Put what you read to the test

  You've worked through Symbiosis and Mutualism. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2329
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  Mechanisms of Seed Dispersal


Have you ever wondered how new plants grow in many different places? Plants cannot walk, but their seeds can travel. When a seed moves away from the parent plant, that is called seed dispersal.


Seed dispersal helps plants grow in new places. If all the seeds fell in one little spot, the baby plants would have to share space, sunlight, water, and food from the soil. That would make it hard for them to grow.


Plants use different ways to move their seeds. Some seeds travel by wind. Some float on water. Some are carried by animals. Animals can help by eating fruit with seeds inside, or by picking up burrs on their fur.


Let’s learn about these seed-moving helpers.


1. Wind can carry seeds


Some seeds are very light. Some have fluffy tops or little wings. These parts help the wind blow the seeds away.



  	A dandelion seed can float in the air.

  	A maple seed can spin like a tiny helicopter.




Wind is a good helper for seeds that are small and light. The wind can move them far from the parent plant.


2. Water can carry seeds


Some seeds and fruits can float. If they fall into water, the water can carry them to a new place.



  	A coconut can float on water.

  	Seeds near rivers, ponds, or the ocean may travel this way.




Water is a good helper for seeds that can float without sinking.


3. Animals can eat fruit and move seeds


Many plants make fruit with seeds inside. An animal may eat the fruit in one place and move to another place. Later, the seeds come out and can grow there.



  	A bird may eat berries from a bush.

  	The bird flies away, and the seeds are dropped somewhere new.




This helps seeds travel far away from the parent plant.


4. Animals can carry burrs


Some seeds have tiny hooks. These hooked seeds are called burrs. Burrs stick to animal fur, feathers, or even socks and clothes.



  	A burr may stick to a dog’s fur.

  	Later, it falls off in a different place.




This is another way seeds can move without the plant moving.


Why is seed dispersal important?


Seed dispersal gives baby plants a better chance to live. When seeds spread out, they do not all fight for the same things.



  	more space

  	more sunlight

  	more water

  	more soil food




Plants and animals help each other in nature. Wind and water also help. This is part of how living things and their environment work together.


How to tell which helper moves a seed


You can look at the seed or fruit for clues.



  	If it is light and fluffy, wind may move it.

  	If it can float, water may move it.

  	If it is inside a tasty fruit, an animal may eat it and move the seeds.

  	If it has hooks, it may stick to fur or clothes.




Worked Example 1


Question: A seed is tiny, light, and has a fluffy top. What will most likely move it?


Step 1: Look at the clue. The seed is light and fluffy.


Step 2: Think about which helper can blow light things.


Answer: Wind will most likely move it.


Worked Example 2


Question: A coconut falls into the ocean and floats away. What is moving the seed?


Step 1: Notice that the coconut floats.


Step 2: Think about what carries floating things.


Answer: Water is moving the seed.


Worked Example 3


Question: A bird eats a berry and later drops the seeds somewhere else. Who helped move the seeds?


Step 1: The seeds were inside a fruit.


Step 2: The bird ate the fruit and traveled away.


Answer: An animal helped move the seeds.


Worked Example 4


Question: A burr sticks to a dog’s fur during a walk in the park. Later, the burr falls off. How did the seed travel?


Step 1: The seed has hooks and sticks to fur.


Step 2: The dog carries it to a new place.


Answer: The seed traveled by sticking to an animal.


Let’s compare the ways seeds move



  	Wind: moves light, fluffy, or winged seeds.

  	Water: moves floating seeds.

  	Animal eating fruit: moves seeds inside fruit.

  	Animal carrying burrs: moves hooked seeds that stick.




Try to remember


Plants need their seeds to travel. Seeds that spread out have a better chance to grow into new plants. Different seeds have different ways to move, and their shape gives us clues.


Brief Summary


Seed dispersal is how seeds move away from the parent plant. Seeds can travel by wind, water, or animals. Wind moves light seeds, water moves floating seeds, and animals move seeds by eating fruit or carrying burrs. Seed dispersal helps new plants grow in different places.


  
  Put what you read to the test

  You've worked through Mechanisms of Seed Dispersal. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2331






  [image: 📝]   Lesson 53: Behavioral Adaptations: Migration

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2348




  Behavioral Adaptations: Migration


Animals do many smart things to stay safe and live well. One smart thing some animals do is called migration.


Migration means animals move from one place to another place when the seasons change. They do this again and again, often every year.


Migration is a behavioral adaptation. That means it is something an animal does to help it survive.


Animals migrate for important reasons. They may move because the weather gets too cold, because food is hard to find, or because they need a good place to have babies.


Why do animals migrate?


  	To find food when food is gone in one place

  	To stay warm when the weather gets cold

  	To have babies in a safe place

  	To find water or a better home for a season




Migration usually happens with the seasons. In one season, an animal may go to a warm place. In another season, it may come back.


Some animals migrate far away. Some migrate only a short distance. But in both cases, the animal is moving because it helps it live.


What migration is like

Think about birds in fall. When the air gets colder and insects are harder to find, some birds fly to warmer places. There they can find more food and better weather.


When spring comes, those birds may fly back. The weather is warmer again, and there is more food. This back-and-forth trip is migration.


Not all animals migrate. Some animals stay in the same place all year. But many birds, butterflies, whales, and other animals do migrate.


Examples of animals that migrate


  	Birds fly south when winter comes and return in spring.

  	Butterflies travel to warmer places when it gets cold.

  	Whales swim to different waters during different times of year.

  	Caribou walk long distances to find food and safe places.




Migration helps animals survive

If a place becomes too cold, too dry, or has too little food, it can be hard for an animal to live there. Moving to a better place gives the animal a better chance to stay alive.


This is why migration is an adaptation. It is a helpful action that fits the animal to its environment.


Migration and seasons

Let us look at a simple season pattern:


  	Fall or winter: Weather gets colder.

  	Food becomes harder to find: Fewer insects, plants, or other food may be around.

  	Animals move: They migrate to a place with what they need.

  	Spring or summer: Some animals return when weather and food are better again.




Worked Example 1

A flock of birds lives in a place that becomes very cold in winter. Soon there are not many bugs to eat. The birds fly to a warmer place.

Question: Why did the birds migrate?

Answer: The birds migrated because it was too cold and there was less food.

How we know: Migration helps animals find better weather and more food.


Worked Example 2

Some butterflies move to a warmer place when fall begins. Later, when the weather is warm again, they return.

Question: Is this migration?

Answer: Yes.

How we know: The butterflies move from one place to another when the season changes, and then they come back later.


Worked Example 3

A bear stays in the forest all year. It does not travel to a new place when winter comes.

Question: Is the bear migrating?

Answer: No.

How we know: Migration means moving to another place. This bear stays in the same place.


Worked Example 4

A group of whales swims to one part of the ocean during one season. In another season, they swim to a different part of the ocean where it is better for their babies.

Question: Why are the whales migrating?

Answer: They are migrating to find a better place for their babies.

How we know: Animals may migrate to have babies in a safe place.


How migration connects animals and their environment

Animals depend on their environment for food, water, shelter, and safety. When the environment changes, animals may need to change what they do.


Migration is one way animals respond to changes in the environment. It helps them live in places that meet their needs during different times of the year.


Clue words to remember


  	Move

  	Season

  	Food

  	Warm

  	Return




Let’s remember


  	Migration is when animals move from one place to another.

  	Migration is a behavioral adaptation.

  	Animals migrate to find food, stay warm, find water, or have babies.

  	Migration often happens when seasons change.

  	Some animals return when the season changes again.




[image: 📋]   Summary

Migration is a helpful animal behavior. Animals move to new places when they need better weather, more food, or a safe place for their babies.


When you hear that an animal travels because the season changes, think: That is migration.


  
  Put what you read to the test

  You've worked through Behavioral Adaptations: Migration. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2332
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  Behavioral Adaptations: Hibernation and Estivation


Animals live in many kinds of places. Sometimes the weather is very cold. Sometimes it is very hot and dry. Animals need ways to stay safe and stay alive.


One way animals stay safe is by changing what they do. This is called a behavioral adaptation. A behavioral adaptation is an action or habit that helps an animal live in its home.


In this lesson, we will learn about two special animal behaviors: hibernation and estivation.


What is hibernation?


Hibernation is a deep resting time during very cold weather. Some animals hibernate in winter when it is hard to find food and the air is freezing.


When an animal hibernates, it becomes very still and uses much less energy. It may sleep for a long time in a safe place like a den, cave, or burrow.


Hibernation helps animals because:


  	it is cold outside,

  	food can be hard to find,

  	resting saves energy.




Some animals that may hibernate are:


  	bears,

  	groundhogs,

  	bats,

  	some frogs.




What is estivation?


Estivation is a deep resting time during very hot or dry weather. Some animals estivate in summer when the land is too hot or when there is not enough water.


When an animal estivates, it stays very still in a cool or safe place. It uses less energy and waits until the weather gets better.


Estivation helps animals because:


  	the weather may be too hot,

  	the ground may be too dry,

  	water can be hard to find,

  	resting helps save energy.




Some animals that may estivate are:


  	snails,

  	some frogs,

  	some turtles,

  	lungfish.




How are hibernation and estivation alike?


Hibernation and estivation are alike because both help animals survive hard times. In both behaviors, the animal rests, moves less, and saves energy.


Both are ways animals respond to their environment. The environment is everything around the animal, like weather, water, plants, and land.


How are they different?


The biggest difference is when they happen.


  	Hibernation happens during cold times.

  	Estivation happens during hot or dry times.




We can think about it like this:


  	Too cold  hibernation

  	Too hot or too dry  estivation




Why do animals need these behaviors?


Animals need food, water, and safe shelter. But in some seasons, these things are harder to get. Snow and ice can cover food in winter. Heat and dry ground can make water hard to find in summer.


If an animal kept running around during these hard times, it could use too much energy. Then it might not survive. Hibernation and estivation help the animal wait safely until the season changes.


Worked Example 1


A bear rests in a den during winter because it is freezing outside and food is hard to find. Is this hibernation or estivation?


Answer: This is hibernation.


Why? Winter is cold. Hibernation is the deep resting time animals use during cold weather.


Worked Example 2


A snail hides during a very hot, dry time and stays still until rain comes back. Is this hibernation or estivation?


Answer: This is estivation.


Why? The weather is hot and dry. Estivation helps animals survive hot, dry times.


Worked Example 3


Look at these clues:


  	The season is summer.

  	The pond is drying up.

  	A frog becomes still and waits in the mud.




What behavior is the frog using?


Answer: The frog is using estivation.


Why? It is summer, and the pond is dry. Estivation helps during hot or dry weather.


Worked Example 4


Let us sort the animals by the kind of hard weather they are trying to survive.



  	A bat rests in a cave during icy winter.

  	A turtle hides during a very hot, dry season.




Answers:


  	Bat in icy winter  hibernation

  	Turtle in hot, dry season  estivation




Quick Check



  	If the weather is freezing and food is hard to find, an animal may hibernate.

  	If the weather is hot and dry, an animal may estivate.

  	Both behaviors help animals save energy and stay alive.




[image: 📋]   Summary


Animals have special behaviors that help them survive. Hibernation is a deep rest during cold winter weather. Estivation is a deep rest during hot or dry weather.


Both are behavioral adaptations. They help animals save energy when food or water is hard to find. These smart behaviors help animals live in their environments.


  
  Put what you read to the test

  You've worked through Behavioral Adaptations: Hibernation and Estivation. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2333






  
    
  [image: 📖]   Chapter 10

  Human Anatomy, Physiology, and Health Sciences
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  The Skeletal System


Your body has many parts that work together. One important part is the skeletal system.


The skeletal system is all the bones in your body. Bones make a strong frame inside you. This frame helps your body stand up, move, and stay in shape.


Think of bones like the strong sticks inside a tent. The tent needs the sticks to hold it up. Your body needs bones to hold it up too.


What bones do



  	Hold up your body so you can stand, sit, and walk.

  	Protect important body parts inside you.

  	Help you move when they work with muscles.




Bones hold up your body


Your bones give your body its shape. Without bones, your body would be soft and floppy. Bones help you stand tall.


Your legs have big bones that help you stand and walk. Your back has many small bones that help you sit up and bend.


Bones protect body parts


Some bones act like hard covers. They help keep important body parts safe.



  	Your skull protects your brain.

  	Your rib cage helps protect your heart and lungs.




If you gently touch your head, you can feel the hard bone of your skull. If you touch your chest, you may feel your ribs. These bones are helping protect parts inside your body.


Bones help you move


Bones do not move by themselves. They work with muscles.


Muscles pull on bones. This helps your body move. When you run, jump, wave, or bend your arm, your bones and muscles are working together.


For example, your arm has bones inside it. Your muscles pull on those bones so you can lift a toy, draw a picture, or throw a ball.


Important bones to know



  	Skull - the bone in your head

  	Ribs - the bones in your chest

  	Back bones - the bones in your back

  	Arm bones - bones that help you lift and carry

  	Leg bones - bones that help you stand, walk, and run




You have many bones in your body. They all work together as one skeletal system.


How the skeletal system and muscles work together


Your skeletal system does not work alone. It works with your muscles. Bones give your body a strong frame, and muscles help pull the bones to make movement.


When you kick a ball, your leg bones and leg muscles work together. When you nod your head, your neck muscles and bones work together. When you climb, many bones and muscles work together at the same time.


Keeping bones healthy


Your bones are strong, and it is important to take care of them.



  	Eat healthy foods.

  	Play and exercise safely.

  	Wear a helmet when needed to help protect your skull.

  	Be careful when running and climbing.




Taking care of your body helps keep your bones safe and strong.


Worked Examples


Example 1: Which body part protects the brain?

Question: What bone helps protect your brain?

Think: The brain is in your head. The hard bone around your head is the skull.

Answer: The skull protects the brain.


Example 2: Which bones help protect the heart?

Question: What bones help protect your heart?

Think: Your heart is in your chest. The bones in your chest are the ribs.

Answer: The rib cage helps protect the heart.


Example 3: How do you move your arm?

Question: Do bones move your arm all by themselves?

Think: Bones need help to move. Muscles pull on bones.

Answer: No. Bones and muscles work together to move your arm.


Example 4: Why does your body need bones?

Question: What are two jobs bones do?

Think: Bones hold up the body, protect body parts, and help with movement.

Answer: Bones hold up your body and protect important body parts.


Let’s Remember



  	The skeletal system is all the bones in your body.

  	Bones hold up your body and give it shape.

  	Bones protect important parts like the brain and heart.

  	Bones work with muscles to help you move.




[image: 📋]   Summary


The skeletal system is the framework of bones inside your body. Bones help your body stay strong and stand up.


Bones also protect important body parts. The skull protects the brain, and the rib cage helps protect the heart and lungs.


Bones and muscles work together so you can move. Your skeletal system is an important part of your body every day.


  
  Put what you read to the test

  You've worked through The Skeletal System. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2337
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  The Nervous System and Sensory Processing
Your body has a very special helper called the nervous system. The nervous system helps you feel, think, and move.
The nervous system has three big parts:
	The brain in your head
	The spinal cord in your back
	Nerves all through your body

You can think of the brain like the body's boss or a computer. It gets messages, figures them out, and tells your body what to do next.
The spinal cord is like a big road for messages. It carries messages between your brain and your body.
Nerves are like tiny message paths. They bring messages from your eyes, ears, nose, tongue, and skin to your brain. They also carry messages from your brain to your muscles.
What are senses?
Your senses help you learn about the world around you. You have five senses:
	Seeing with your eyes
	Hearing with your ears
	Smelling with your nose
	Tasting with your tongue
	Touching with your skin

When you use your senses, your body collects information. This is called sensory input. That means your body is taking in clues from the world.
For example, your eyes see a red ball. Your ears hear a bell. Your skin feels something warm. These are all kinds of sensory input.
How sensory processing works
Sensory processing means your body takes in information and your brain makes sense of it.
It happens in steps:
	Your sense organ finds something. For example, your eyes see a dog.
	Nerves carry the message.
	The message travels to the brain, often through the spinal cord.
	Your brain understands the message.
	Your brain sends back a new message to your muscles.
	Your body responds. Maybe you smile and wave.

This can happen very fast. Your body is very good at sending messages quickly.
The brain helps you stay safe
Your nervous system helps protect you. If you touch something too hot, your skin feels it right away. Nerves send a message. Your brain and body work together to pull your hand away.
This helps keep you safe from harm.
Muscles listen to messages too
Your muscles help you move. But muscles need directions from the brain.
If your brain says, "Kick the ball," nerves carry that message to your leg muscles. Then your leg moves.
So, the nervous system and muscles work as a team.
All the parts work together
Your brain, spinal cord, nerves, sense organs, and muscles all help one another. They are interdependent, which means they work together.
If you hear your name, your ears gather the sound, nerves carry the message, your brain knows it is your name, and your muscles help you turn your head.
Worked Example 1: Hearing your teacher
Question: What happens when your teacher says, "Line up"?
Step 1: Your ears hear the words.
Step 2: Nerves carry the message.
Step 3: Your brain understands the words.
Step 4: Your brain sends a message to your muscles.
Step 5: You stand up and walk to line up.
Answer: Your nervous system helps you hear, understand, and move.
Worked Example 2: Touching something cold
Question: What happens when you hold an ice cube?
Step 1: Your skin feels something cold.
Step 2: Nerves send the message.
Step 3: Your brain knows, "This feels cold!"
Step 4: Your brain may tell your hand muscles to drop it or hold it carefully.
Answer: Your skin, nerves, brain, and muscles work together.
Worked Example 3: Seeing a ball and catching it
Question: How do you catch a ball?

Step 1: Your eyes see the ball coming.
Step 2: Nerves send that message to your brain.
Step 3: Your brain decides, "Put your hands up!"
Step 4: Your brain sends a message through nerves to your arm and hand muscles.
Step 5: Your hands move to catch the ball.
Answer: Your nervous system helps you see and react fast.
Worked Example 4: Smelling cookies
Question: What happens when you smell cookies baking?
Step 1: Your nose smells the cookies.
Step 2: Nerves carry the message to your brain.
Step 3: Your brain says, "That smells good!"
Step 4: Your brain may tell your body to walk to the kitchen.
Answer: Smell is a sense, and your nervous system helps you notice it and respond.
Things to remember
	The brain is the body's boss or computer.
	The spinal cord carries messages between the brain and body.
	Nerves carry messages all around the body.
	Your five senses help you get information.
	Sensory processing means the brain understands information from the senses.
	The brain sends messages to muscles so your body can move.
	All parts of the nervous system work together to help you stay safe and do everyday things.

Brief Summary
The nervous system helps your body feel, think, and move. Your senses collect information, nerves carry messages, the brain understands them, and then the brain tells your muscles what to do. This is how you react when you see, hear, smell, taste, or touch something.


  
  Put what you read to the test

  You've worked through The Nervous System and Sensory Processing. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2342






  
    
  [image: 📖]   Chapter 11

  Engineering Design and Applied Technology
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  Lesson: Finding Problems and Understanding Needs


In science and engineering, people look around carefully to find things that are hard, unsafe, or not working well. Then they think about what people need to make life better.


This is called problem identification and needs assessment. That means we first notice a problem, and then we figure out what is needed to help solve it.


Engineers are people who design and build helpful things. Before they make something, they ask: What is the problem? and What do people need?


Introduction: Look, Notice, and Think


Sometimes a problem is easy to see. A floor is wet and someone could slip. A backpack is too heavy to carry. A classroom has no place to put crayons.


Sometimes a need is something people are missing. Maybe a child needs a way to reach the sink. Maybe a pet needs clean water. Maybe people need a safer way to cross a street.


When we look closely at the world around us, we can find problems that need solutions.


Main Teaching Point 1: What is a problem?


A problem is something that is not working well, is hard to do, or could hurt someone.



	Something is too hard to use.

	Something is unsafe.

	Something is missing.

	Something takes too much time or makes a big mess.




We can find problems by using our eyes and ears and by thinking carefully about what we see.


We can ask:



	What is not working?

	What is hard to do?

	What could be unsafe?

	What is missing?




Main Teaching Point 2: What is a need?


A need is something a person must have to be safe, healthy, or able to do a job.


Needs are different from wants. A need is important. A want is something nice to have.



	Need: a lid for a paint cup so paint does not spill

	Want: a paint cup with stars on it




When we think about needs, we ask:



	Who needs help?

	What do they need?

	Why do they need it?




Main Teaching Point 3: Observe the environment


Observe means to look very carefully. We can observe the classroom, playground, home, or school.


When we observe, we notice details.



	Is something broken?

	Is something in the way?

	Is something hard to reach?

	Is something dangerous?




Good observers do not guess too fast. They look first. They think next.


For example, if water keeps spilling near the sink, the problem is not just "water." The real problem might be that the paper towels are too far away, or the sink splashes too much.


Main Teaching Point 4: Identify who the problem affects


After we find a problem, we think about who it affects.



	Does it affect one child?

	Does it affect the whole class?

	Does it affect families or pets?




This helps us understand the need better. If many people have the same problem, it may be important to solve.


Main Teaching Point 5: Say the problem clearly


It helps to say the problem in a clear sentence.


We can use this frame:


The problem is...


	The problem is our books fall off the shelf.

	The problem is students cannot reach the soap.

	The problem is toys are left on the floor and people can trip.




Then we can say the need:


People need...


	People need a way to keep books standing up.

	People need a safe way to reach the soap.

	People need a place to put toys away.




Main Teaching Point 6: Some problems are safety problems


Some problems can cause accidents. These are safety hazards. A safety hazard is something that could hurt someone.



	A wet floor

	Sharp edges

	Toys on stairs

	A loose chair leg




If we notice a safety problem, we should tell a grown-up right away.


Main Teaching Point 7: Some problems are about making things work better


Not all problems are dangerous. Some things are just slow, messy, or hard to use.



	Pencils roll off desks.

	Markers dry out because caps are lost.

	Lunch boxes get mixed up.




These are problems too. Engineers can design things to help.


Worked Example 1: A simple classroom problem


Let us look at the art table. Crayons keep falling on the floor.


Step 1: What do we observe?


	Crayons are on the table.

	The table gets bumped.

	Crayons roll off.




Step 2: What is the problem?

The problem is crayons fall on the floor.


Step 3: Who does it affect?

It affects the children using crayons and the teacher who has to pick them up.


Step 4: What is the need?

People need a way to keep crayons in one place.


Step 5: Could we design something?

Yes. We could design a crayon holder.


Worked Example 2: A safety problem


Now let us look near the sink. Water is on the floor.


Step 1: What do we observe?


	The floor is wet.

	Children walk there.

	Someone could slip.




Step 2: What is the problem?

The problem is the wet floor is not safe.


Step 3: Who does it affect?

It affects everyone who walks by the sink.


Step 4: What is the need?

People need a safer way to keep the floor dry.


Step 5: What should we do first?

Tell a grown-up. Safety problems need quick help.


Worked Example 3: A harder example with a missing tool


In the reading corner, books keep falling over because the shelf is wide and the books are few.


Step 1: What do we observe?


	The books do not stand up well.

	They slide and tip over.

	Students have trouble finding books.




Step 2: What is the problem?

The problem is the books fall over and are hard to use.


Step 3: Who does it affect?

It affects students who want to choose books.


Step 4: What is the need?

Students need a way to keep books standing up.


Step 5: What might be designed?

A book divider or a small book holder could help.


Worked Example 4: Looking carefully before deciding


At recess, children are waiting a long time for turns at the ball box.


At first, someone might say, "We need more balls." But let us observe carefully.


Step 1: What do we observe?


	The line is long.

	The box is hard to open.

	Only one child can reach inside at a time.




Step 2: What is the problem?

The problem may be that the box is hard to use, not only that there are too few balls.


Step 3: What is the need?

Children need an easier way to get the balls.


Step 4: Why is careful observing important?

Because if we do not look closely, we may try to solve the wrong problem.


How to Identify a Problem and a Need



	Look around carefully.

	Notice what is hard, unsafe, messy, or missing.

	Say the problem in a clear sentence.

	Think about who is affected.

	Say what people need.

	Then think about a design that could help.




Helpful sentence starters



	I notice...

	The problem is...

	This affects...

	People need...

	A design could help by...




Quick Practice


Read each one and think: What is the problem? What is the need?



	Lunch bags all look the same, so children grab the wrong one.

	Rain boots drip water by the door.

	Blocks are mixed together, and it takes a long time to find the right one.




Possible answers:



	The problem is lunch bags get mixed up. People need a way to tell whose lunch bag is whose.

	The problem is water drips by the door. People need a way to keep the floor dry.

	The problem is blocks are hard to find. People need a way to sort and store the blocks.




Remember


Good solutions start with good problem finding.


If we do not know the real problem, we cannot make the best design.


That is why engineers observe carefully, identify the problem clearly, and understand what people need.


Brief Summary


Problem identification means finding something that is hard, unsafe, missing, or not working well.


Needs assessment means figuring out what people need to help solve that problem.


We observe carefully, say the problem clearly, think about who is affected, and then decide what kind of design could help.


  
  Put what you read to the test

  You've worked through Problem Identification and Needs Assessment. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2351
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  Defining Criteria and Constraints

When people make or build something to solve a problem, they need a plan.

Before they start, they ask two important questions:


	What does it need to do?

	What limits do we have?



The answers help us learn about criteria and constraints.


What are criteria?

Criteria are the things a design should do. They are the goals.

Criteria help us know if a design is working well.

For example, if we make a paper bridge, one criterion might be that it holds 3 pennies. If it holds 3 pennies, it meets the goal.

That is something we can check and measure.


What are constraints?

Constraints are the limits. They tell us what we cannot go past.

Constraints can be about:


	Time — maybe we only have 10 minutes.

	Materials — maybe we can only use paper, tape, and straws.

	Money — maybe we can only spend a little.

	Size — maybe it has to fit in a small space.

	Gravity — things can fall down, so the design must stay up.



Constraints are not the goals. They are the rules and limits we must follow.


Criteria and constraints work together

A good design tries to meet the criteria while staying inside the constraints.

Let’s think about making a tower.


	Criterion: The tower should stand up by itself.

	Constraint: You may only use 10 blocks.



If the tower stands up but uses 14 blocks, it did not follow the constraint.

If the tower uses 10 blocks but falls down, it did not meet the criterion.

To solve the problem, we need to do both.


How do we find criteria?

Ask, “What does this need to do?”

You can also ask:


	Does it need to be strong?

	Does it need to move?

	Does it need to hold something?

	Does it need to stay dry?

	Does it need to go fast or slow?



Good criteria are clear. We should be able to test them.

For example, “The boat should float for 1 minute” is clearer than “The boat should be good.”


How do we find constraints?

Ask, “What limits do we have?”

You can also ask:


	How much time do we have?

	What tools can we use?

	What materials can we use?

	How big can it be?

	How much money can we spend?



Constraints help us make smart choices.


Worked Example 1: A hat for the rain

Problem: Make a hat to help keep rain off a toy.

First, ask what the hat needs to do.


	Criterion: The hat should cover the toy’s head.

	Criterion: The hat should stay on for 1 minute.



Now ask what limits we have.


	Constraint: You may only use paper and tape.

	Constraint: You have 15 minutes to build.



If the hat covers the head and stays on, it meets the criteria.

If it uses cloth or takes too long, it breaks the constraints.


Worked Example 2: A paper bridge

Problem: Make a bridge for a toy car.

Let’s choose the criteria.


	Criterion: The bridge should let the toy car cross.

	Criterion: The bridge should hold 2 toy cars.



Now the constraints.


	Constraint: Use only 1 sheet of paper and 2 pieces of tape.

	Constraint: The bridge must go across a space 10 cubes wide.



We can measure if it works. If 2 toy cars can stay on the bridge, then it meets one criterion.

If the bridge is too short for the 10-cube space, then it does not work, even if it is strong.


Worked Example 3: A small boat

Problem: Make a boat that floats.

Criteria are the goals.


	Criterion: The boat should float in water.

	Criterion: The boat should hold 3 pennies.



Constraints are the limits.


	Constraint: Use only foil.

	Constraint: You get 1 square of foil.



We can test the boat by adding pennies, one at a time.

We might count like this: 1, 2, 3.

If the boat floats with 3 pennies, it meets the criteria.

If we use extra foil, we did not follow the constraints.


Worked Example 4: Build a tall tower

Problem: Build the tallest tower you can.

This problem is a little trickier because we need to think carefully.

What is the goal?


	Criterion: The tower should stand up by itself.

	Criterion: The tower should be taller than 8 cubes.



What are the limits?


	Constraint: Use only 12 straws.

	Constraint: Use only 4 small pieces of tape.

	Constraint: Build in 20 minutes.



If the tower is very tall but falls over, it does not meet the criterion.

If it stands and is tall enough but uses too much tape, it breaks the constraint.

The best design does the job and follows the rules.


How to tell the difference

Sometimes criteria and constraints can feel similar. Here is a simple way to remember:


	Criteria = goals

	Constraints = limits



You can think:


	“Need to do” means criterion.

	“Need to stay within” means constraint.




Let’s sort some ideas

Suppose we are making a kite.


	“It should fly in the wind.” [image: →] Criterion

	“Use only paper, string, and tape.” [image: →] Constraint

	“It should stay together.” [image: →] Criterion

	“Finish in 15 minutes.” [image: →] Constraint




Why this matters

Engineers solve problems for people. They build things like bridges, toys, tools, and shelters.

They must know the goals and the limits before they begin.

That helps them make better choices and build designs that work.


Try these steps when you design


	Read or listen to the problem.

	Ask, What does it need to do?

	Write the criteria.

	Ask, What limits do we have?

	Write the constraints.

	Build and test.

	See if your design meets the criteria and follows the constraints.




Quick check

Problem: Make a chair for a toy bear.


	It should hold the toy bear. [image: →] Criterion

	It should not tip over. [image: →] Criterion

	Use only 6 craft sticks. [image: →] Constraint

	Use only glue and paper. [image: →] Constraint




[image: 📋]   Summary

Criteria are what a design must do. They are the goals we can test.

Constraints are the limits we must follow, like time, money, size, gravity, and materials.

When we design something, we want it to meet the criteria and stay within the constraints.


  
  Put what you read to the test

  You've worked through Defining Criteria and Constraints. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2352
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  Iterative Design and Optimization means we make something, test it, learn from it, and make it better.
Sometimes our first idea does not work the way we want. That is okay. In science and engineering, that helps us learn. A problem can give us clues.
When something does not work yet, we can ask, What happened? Then we can change one part and try again. This is called improving or optimizing.
Engineers often follow a simple cycle:
	Ask: What is the problem?
	Imagine: What ideas could help?
	Build: Make a model or try an idea.
	Test: See what happens.
	Improve: Change it to make it better.

This cycle can happen again and again. That is why it is called iterative. Iterative means repeating the steps.
Let us think about a tower made of blocks. The problem is: Can we build a tall tower that stays standing?
You build a tower, but it falls down. Is that the end? No. Now you learned something. Maybe the bottom was too small. Maybe the top was too heavy.
Next, you can try a new idea:
	Make the bottom wider.
	Use bigger blocks on the bottom.
	Use fewer blocks on top.

Then you test again. If it stands longer, your new design is better.
Failure helps us learn. Failure means something did not work yet. It does not mean we should quit. It gives us information.
We can say:
	I tested it.
	I saw what happened.
	I changed my design.
	I tested again.

That is how engineers solve problems.
When we test, it helps to change one thing at a time. Then we can tell what helped.
For example, if a paper airplane does not fly far, we might change only the wings first. Then we test. After that, we might change only the nose. Testing one change at a time helps us notice what works best.
We can also compare results. Maybe one test goes 2 steps, and the next test goes 4 steps. Since 4 is more than 2, the second design went farther.
We can write it like this:
4>2
That means 4 is greater than 2.
Main ideas to remember:
	Your first try does not have to be perfect.
	Testing helps you learn.
	If something fails, you can still use that information.
	Redesign means changing your idea.
	Optimize means making it work even better.

Let us look at some examples.
Worked Example 1: A block bridge
Problem: Build a bridge that can hold 3 toy cars.
First design: You make a bridge, but when you put on the cars, it bends too much.
What did you learn? The bridge is not strong enough.
What can you change? You can add another block under the middle.
Test again: Now the bridge holds all 3 cars.
So what happened? The first test showed the problem. The second design was better because you improved it.
We can count the cars:
1+1+1=3
The bridge needed to hold 3 cars, and now it does.
Worked Example 2: A paper airplane
Problem: Make a paper airplane fly farther.
First test: Your airplane flies 2 steps.
Second design: You fold the wings a little flatter.
Second test: Now it flies 5 steps.
What did you learn? The flatter wings helped the airplane fly farther.
We can compare:
5>2
The new design is better because 5 steps is farther than 2 steps.
Worked Example 3: A cup tower
Problem: Build the tallest tower from cups.
First design: The tower is 4 cups tall, but it falls.
Second design: You make the bottom wider.
Second test: The tower is still 4 cups tall, and now it stays up.
Third design: You keep the wide bottom and carefully add 1 more cup.
Third test: Now it is 5 cups tall and stays up.
We can compare the heights:
5>4
You improved the design step by step.
Worked Example 4: Keeping an ice cube cold
Problem: Which wrap helps an ice cube stay cold longer?
First test: An ice cube with no wrap melts fast.
Second test: You wrap an ice cube in cloth. It lasts longer.
What did you learn? The cloth helped keep the ice cube cold longer.
Now you can improve again. You might try thicker cloth next time.
This is iterative design because you test, learn, and change your idea.
How to be a good young engineer:
	Look closely at what happens.
	Talk about what worked and what did not work.
	Draw your idea before and after changes.
	Keep trying.
	Use what you learned from each test.

Here are some helpful sentence starters:
	My problem is...
	My first idea is...
	When I tested it, I saw...
	Next I will change...
	My new design is better because...

Remember, engineers do not always get it right on the first try. They learn from each test. They use mistakes to help make things better.
Brief Summary
Iterative design means trying again and again to improve something. We build, test, learn, and redesign. If something fails, we can use that result to help make a better design next time.


  
  Put what you read to the test

  You've worked through Iterative Design and Optimization. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2357
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  Friction Reduction: Wheels, Axles, and Ramps


We use simple tools to make work easier. Three very helpful tools are wheels, axles, and ramps.


These tools help us move things. They can help us push, pull, or lift with less effort.


One reason they help is called friction. Friction is a force that makes things rub and slow down when they touch.


Think about sliding a box across the floor. The box rubs on the floor. That rubbing makes it harder to move.


Now think about a toy car. Its wheels turn and roll. Rolling is easier than sliding, so the car can move more easily.


What is friction?


Friction happens when two things touch and push against each other. Friction can be helpful or not helpful.



	Friction helps your shoes grip the ground.

	Friction helps you hold a pencil.

	Too much friction can make pushing something feel hard.




When we want to move something, we often want less friction.


Wheels and axles


A wheel is the round part that turns. An axle is the rod in the middle that helps the wheel spin.


Together, a wheel and axle help objects roll. Rolling usually has less friction than sliding.


That is why bikes, wagons, cars, and shopping carts have wheels and axles.


If you drag a heavy toy box, it may feel hard. If you put it on a wagon with wheels, it is easier to move.


Why rolling helps


When something slides, a lot of its bottom touches the ground and rubs. When something rolls, the wheel turns, so it does not scrape along in the same way.


Less rubbing means less friction. Less friction means less effort to move the object.


Ramps


A ramp is a slanted surface. Another name for a ramp is an inclined plane.


A ramp helps lift or lower things. Instead of lifting something straight up, you can move it up the ramp.


Using a ramp means you move the object a longer way, but it can feel easier because you do not have to lift it straight up all at once.


So a ramp trades more distance for less lifting effort.


You may walk farther on a ramp than straight up stairs, but the climb can feel easier.


Wheels on ramps


Wheels and ramps often work well together. A cart with wheels can roll up a ramp more easily than a box can be lifted straight up.


This is a smart way engineers solve problems. Engineers think about how to make moving things easier, safer, and faster.


Look for these ideas



	Sliding usually has more friction.

	Rolling usually has less friction.

	Wheels and axles help things roll.

	Ramps help move things up or down with less lifting.

	A ramp means going a longer way to make the job easier.




Worked Example 1: Slide or roll?


Lina wants to move a heavy box across the room. She can:



	slide the box on the floor

	put the box on a small cart with wheels




Question: Which way will likely be easier?


Answer: The cart with wheels will likely be easier.


Why? Wheels roll, and rolling has less friction than sliding. Less friction means Lina does not have to push as hard.


Worked Example 2: Lift or use a ramp?


Ben needs to move a box into a truck. He can:



	lift the box straight up

	push the box up a ramp




Question: Which choice can make the job easier?


Answer: Pushing the box up a ramp can make the job easier.


Why? The ramp is a slanted path. Ben moves the box a longer distance, but he does not have to lift it straight up all at once.


Worked Example 3: Which has less friction?


Maya tests two toys:



	A block she slides across the table

	A toy car she rolls across the table




Question: Which toy has less friction while moving?


Answer: The toy car has less friction while moving.


Why? The car uses wheels and axles. The wheels turn, so the car rolls instead of slides. Rolling reduces friction.


Worked Example 4: Picking the best tool


A worker wants to move many heavy books to a higher shelf area. Which tool is the best helper?



	a wagon with wheels only

	a ramp only

	a cart with wheels and a ramp




Answer: A cart with wheels and a ramp.


Why? The wheels help the cart roll with less friction. The ramp helps move the books higher with less lifting. Using both tools together makes the job easier.


Try thinking about real life



	Suitcases have wheels so we can roll them.

	Wheelchairs use wheels to move more easily.

	Moving trucks use ramps to load heavy things.

	Strollers use wheels and axles to carry babies.




Engineering connection


Engineers design things to help people solve problems. If something is too hard to carry, engineers may add wheels. If something is hard to lift, engineers may add a ramp.


They ask, “How can we make this easier to move?” Wheels, axles, and ramps are smart answers.


Quick review



	Friction is rubbing that can slow things down.

	Rolling usually makes less friction than sliding.

	A wheel turns around an axle.

	A ramp is a slanted path that helps lift with less effort.

	Ramps make the path longer, but the lift easier.




[image: 📋]   Summary


Wheels and axles help objects roll, and rolling reduces friction. This makes heavy things easier to move.


Ramps help us move things up or down without lifting straight up. They make the trip longer, but they make the work easier.


When we use wheels, axles, and ramps, we use science and design to solve everyday problems.


  
  Put what you read to the test

  You've worked through Friction Reduction: Wheels, Axles, and Ramps. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2359






  
    
  [image: 📖]   Chapter 12

  Earth's Resources and Environmental Stewardship
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  Classification of Natural Resources
Everything people use comes from nature. A natural resource is something we get from Earth, from living things, or from the Sun.
We use natural resources every day. We drink water, breathe air, eat food, wear clothes, and live in homes made from things that come from nature.
It is helpful to sort, or classify, natural resources into groups. In this lesson, we will learn 3 simple groups:
	Earth materials
	Living things
	Sun energy

When we know the group, we can better understand where something comes from.
1. Earth materials
Some natural resources come from the ground, water, or air. These are Earth materials.
	Rocks
	Soil
	Sand
	Water
	Air
	Metal from rocks in the ground

People use Earth materials in many ways. Sand can help make glass. Rocks can help make roads. Water helps us drink, wash, and grow plants.
2. Living things
Some natural resources come from plants and animals. These are living things.
	Trees for wood and paper
	Plants for fruits and vegetables
	Cotton plants for cloth
	Animals for wool, milk, and eggs

Living things give us food, clothes, and building materials. A wooden table comes from a tree. An apple comes from a plant. A wool hat comes from an animal.
3. Sun energy
Some natural resources come from the Sun. The Sun gives us light and heat. This is Sun energy.
Sun energy helps warm Earth. It helps plants grow. People can also capture sunlight and use it for power.
	Sunlight helps plants make food
	Sunlight gives light during the day
	Sunlight gives heat

Why classification matters
Many things we use are made from more than one natural resource. We can look at each part and ask, “Did this come from Earth materials, living things, or Sun energy?”
For example, a pencil may have wood from a tree, metal from the ground, and paint made from Earth materials. One object can connect to more than one group.
How to classify a natural resource
	Look at the item.
	Ask, “Where did it come from?”
	Put it in one of the 3 groups:	Earth materials
	Living things
	Sun energy



Worked Example 1
Item: Apple
Question: Which group does it belong to?
An apple grows on a tree. A tree is a plant. A plant is a living thing.
Answer: Apple  Living things
Worked Example 2
Item: Rock
Question: Which group does it belong to?
A rock comes from the ground. It is not a plant, animal, or sunlight.
Answer: Rock  Earth materials
Worked Example 3
Item: Sunlight
Question: Which group does it belong to?
Sunlight comes from the Sun. It gives light and heat.
Answer: Sunlight  Sun energy
Worked Example 4
Item: Wooden chair
Question: Where did it come from?
A wooden chair is made from wood. Wood comes from a tree. A tree is a living thing.
Answer: Wooden chair  Living things
More examples
	Water  Earth materials
	Soil  Earth materials
	Tree  Living things
	Cotton  Living things
	Sunlight  Sun energy

Things to remember
	Everything we use starts in nature.
	Natural resources can be sorted into groups.
	The 3 groups are Earth materials, living things, and Sun energy.
	To classify something, ask where it comes from.

Brief Summary
Natural resources are things we get from nature. We can classify them into 3 groups: Earth materials, living things, and Sun energy. When we ask where something comes from, we can sort it into the correct group.


  
  Put what you read to the test

  You've worked through Classification of Natural Resources. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2361






  [image: 📝]   Lesson 62: Renewable vs. Nonrenewable Resources

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2378




  Renewable vs. Nonrenewable Resources


Our Earth gives us many useful things. These useful things are called resources.


People use resources every day. We use them to build homes, turn on lights, travel places, and make many things we need.


Some resources can come back again in a short time. These are called renewable resources.


Some resources take a very, very long time to be made in Earth. These are called nonrenewable resources.


It is important to learn the difference so we can make smart choices and take care of Earth.


What is a renewable resource?


A renewable resource is something from nature that can be replaced again. It can come back on its own, often in a short time.


For example, sunlight keeps shining each day. Wind keeps blowing. Trees can grow again when new ones are planted and cared for.


These are called renewable because we can use them and still have more later, especially when we take care of them.


Examples of renewable resources:


  	Sunlight

  	Wind

  	Trees

  	Water




What is a nonrenewable resource?


A nonrenewable resource is something from nature that cannot be replaced quickly. Once a lot of it is used, there is less left.


Some nonrenewable resources take so long to form that people cannot wait for new amounts to appear. They take much longer than a human lifetime.


Examples are coal, oil, and some metals.


Examples of nonrenewable resources:


  	Coal

  	Oil

  	Natural gas

  	Metals from rocks




How are they different?



  	Renewable resources can be replaced again by nature.

  	Nonrenewable resources cannot be replaced quickly.

  	Renewable resources can last longer when we use them carefully.

  	Nonrenewable resources can run low if we use too much.




You can think of it this way:


  	Renewable = can come back

  	Nonrenewable = does not come back soon




Why does this matter?


We need resources to live. We need light, heat, water, and materials to make things.


If we waste resources, there may be less to use later. That is why we should use what we need and not more than we need.


We can also choose to use more renewable resources when possible. We can save nonrenewable resources by being careful.


Ways to care for Earth:


  	Turn off lights when you leave a room.

  	Do not waste water.

  	Recycle cans, paper, and bottles.

  	Plant and care for trees.

  	Use only what you need.




Worked Example 1

Question: Is sunlight renewable or nonrenewable?

Think: Does it come back again? Yes. The sun shines day after day.

Answer: Sunlight is renewable.


Worked Example 2

Question: Is coal renewable or nonrenewable?

Think: Can more coal be made quickly for people to use now? No. It takes a very long time.

Answer: Coal is nonrenewable.


Worked Example 3

Question: A family plants a new tree after cutting one down. Are trees renewable or nonrenewable?

Think: Can trees grow again? Yes, with time and care they can grow back.

Answer: Trees are renewable.


Worked Example 4

Question: A toy car is made using metal from the ground. Is that metal renewable or nonrenewable?

Think: Does metal from the ground get replaced quickly? No, it does not.

Answer: The metal is nonrenewable.


Let’s practice thinking


  	Wind blowing in the sky [image: →] renewable

  	Oil used to make fuel [image: →] nonrenewable

  	Water in nature [image: →] renewable

  	Coal from the ground [image: →] nonrenewable




Easy way to remember

Ask yourself: Can nature make more soon?


  	If yes, it is probably renewable.

  	If no, it is probably nonrenewable.




[image: 📋]   Summary

Resources are useful things we get from Earth.

Renewable resources can come back, like sunlight, wind, water, and trees.

Nonrenewable resources do not come back quickly, like coal, oil, and metals.

When we use resources wisely, we help care for Earth.


  
  Put what you read to the test

  You've worked through Renewable vs. Nonrenewable Resources. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2362
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  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2381




  Waste Hierarchy is a smart way to make less trash and help Earth stay clean.
It teaches us to make good choices in order. We try the best choice first, then the next best choice, and so on.
The waste hierarchy steps are: Refuse, Reduce, Reuse, Repurpose, and Recycle.
These steps help us use Earth’s resources carefully. Resources are things we get from Earth, like water, trees, and metal.
Why does this matter?
When we throw away too many things, trash piles up. Making new things can also use a lot of water, energy, and materials.
If we make less waste, we help animals, plants, land, air, and water.
Let’s learn the steps.
	Refuse
Refuse means say no to things we do not need.
If someone offers a plastic straw and you do not need it, you can say, “No thank you.” That is refusing waste before it starts.

	Reduce
Reduce means use less.
You can use less paper, take only the food you will eat, or turn off the water when you are done.
Using less means there is less waste later.

	Reuse
Reuse means use something again.
You can use a water bottle many times. You can use both sides of a piece of paper. You can bring a lunch box instead of using a throw-away bag every day.

	Repurpose
Repurpose means use an old item in a new way.
A jar can become a pencil holder. A box can become a toy house. Old paper can become art paper.

	Recycle
Recycle means turn old materials into new things.
Paper, some plastic, glass, and metal can sometimes be recycled. We recycle after we try the other steps first.


The order is important.
We do not start with recycling if we can refuse, reduce, reuse, or repurpose first.
That is because the top steps usually make the least waste.
Here is the order from best to last:
	1. Refuse
	2. Reduce
	3. Reuse
	4. Repurpose
	5. Recycle

You can remember it like this: Don’t take it, use less, use again, use in a new way, then recycle.
Worked Example 1
You are at a party. Someone gives you a plastic spoon, but you are eating finger food and do not need it.
What should you do?
You can say, “No thank you.”
This is refuse because you are not taking something you do not need.
Worked Example 2
You have a piece of paper with one side empty.
What is the best choice?
Use the other side of the paper.
This is reuse because you are using the same paper again.
It also helps reduce waste because you do not need a new sheet yet.
Worked Example 3
You finish a jar of jelly at home.
Should you throw it away right away?
No. First, think of a new use for it.
You can wash the jar and use it to hold crayons or buttons.
This is repurpose because the jar has a new job.
If you cannot use it again, then recycling may be the next step.
Worked Example 4
You bring lunch to school every day.
Choice A: Use a new paper bag each day.
Choice B: Use the same lunch box again and again.
Which choice is better in the waste hierarchy?
Choice B is better.
Using the same lunch box again is reuse.
It makes less trash than throwing away a paper bag each day.
Let’s practice thinking in order.
If you have an item, ask these questions:
	Do I need it? If not, refuse.

	Can I use less? If yes, reduce.

	Can I use it again? If yes, reuse.

	Can I use it in a new way? If yes, repurpose.

	Can it be made into something new? If yes, recycle.


Examples at home and school
	Bring a reusable water bottle. That is reuse.

	Take only the snack you will eat. That is reduce.

	Say no to extra napkins you do not need. That is refuse.

	Turn a shoe box into a craft box. That is repurpose.

	Put clean paper in the recycle bin if it cannot be used again. That is recycle.


Things to remember
	The best waste is waste we never make.

	Try the steps in order.

	Recycling is helpful, but it is not the first step.

	Small choices can make a big difference.


Brief Summary
The waste hierarchy is a list of the best ways to handle waste. First we refuse what we do not need. Then we reduce, reuse, repurpose, and recycle. When we follow this order, we help take care of Earth’s resources and make less trash.


  
  Put what you read to the test

  You've worked through The Waste Hierarchy framework. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2365






  [image: 📝]   Lesson 64: Citizen Science and Community Action

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/2389




  Citizen science means regular people help scientists learn about the world.
You do not have to be a scientist in a lab to help. Children, families, teachers, and neighbors can all help by watching nature, counting things, and sharing what they see.
Community action means people work together to help their neighborhood, park, school, or town. When people work as a team, they can take care of Earth’s resources like water, soil, plants, and animals.
This lesson will teach how people can help science and help their community in simple, safe ways.
Why is this important?
Scientists cannot be in every place at the same time. There are too many trees, birds, bugs, streams, and parks to check all alone.
When many people help, scientists can learn more. A child can count birds in one yard. Another family can look at flowers in a park. A class can watch the weather at school. All of these small observations help make a bigger picture.
Helping our community is important too. If people see litter on the ground, they can clean it up. If they notice birds need food or water, they can help make the space safer for animals. Small actions can make a big difference.
Main Idea 1: People can observe nature.
To observe means to look carefully. We can use our eyes, ears, and sometimes simple tools like a magnifying glass.
People can observe many things in nature, such as:
	birds at a feeder
	clouds in the sky
	plants growing in a garden
	bugs under a log
	rain in a rain gauge

When we observe, we pay attention to what is really there. We do not guess. We notice colors, sounds, numbers, and changes.
Main Idea 2: People can collect data.
Data is information we gather. For 1st graders, data can be simple things like counting, drawing, or making a short note.
Examples of data are:
	how many birds we saw
	what color the flowers were
	whether the day was sunny or rainy
	how many pieces of litter were on the playground

Counting is one way to collect data. If we see 2 birds in the morning and 1 bird later, we can count all the birds we saw.
2+1=3
That number helps us tell others what we observed.
Main Idea 3: People can share what they learn.
After collecting data, people can share it with a teacher, class, park helper, or scientist. Sharing helps everyone learn more.
A class might make a chart of birds they saw. A family might tell the town about trash near a stream. A school garden group might share which plants are growing well.
When many people share data from many places, scientists can find patterns. A pattern is something that happens again and again.
For example, if many people notice fewer butterflies, that is important. If many people see lots of rain in one week, that is important too.
Main Idea 4: Community action helps care for Earth.
Community action means helping together. We can work with classmates, families, and neighbors.
Here are some safe ways a community can help:
	pick up litter with an adult
	plant flowers or trees
	save water by turning off dripping faucets
	make a school garden
	watch birds and protect their spaces
	keep parks and playgrounds clean

These actions help keep land and water cleaner for people and animals.
Main Idea 5: We must be kind and safe in nature.
When we help with citizen science, we should be gentle with living things. We look closely, but we do not harm plants or animals.
We can remember these safety rules:
	stay with a grown-up or teacher
	do not touch unknown plants or animals
	wash hands after being outside
	leave nests, eggs, and animal homes alone
	pick up trash only when it is safe and with help

Good helpers care for nature and stay safe.
How citizen science and community action work together
Citizen science helps us learn. Community action helps us do.
First, people observe and collect data. Next, they think about what the data shows. Then, they take action to help.
For example:
	Students notice trash near the playground.
	They count 6 pieces of litter.
	They tell the teacher.
	The class and families help clean the area.

They used science to notice a problem and community action to help fix it.
Worked Example 1: Counting birds
Mia looks out the window and sees 3 birds on the grass. Later, she sees 2 more birds.
How many birds did Mia see in all?
We add the birds together:
3+2=5
Answer: Mia saw 5 birds in all.
This is citizen science because Mia observed nature and counted what she saw.
Worked Example 2: Watching the weather
A class keeps track of the weather for 4 days.
	Day 1: sunny
	Day 2: rainy
	Day 3: sunny
	Day 4: sunny

How many sunny days were there?
We count the sunny days: Day 1, Day 3, and Day 4.
1+1+1=3
Answer: There were 3 sunny days.
This data helps the class learn about weather patterns.
Worked Example 3: Cleaning up litter
Students find 4 pieces of paper litter and 3 plastic bottles on the school yard.
How many pieces of litter did they find?
We add both groups:
4+3=7
Answer: They found 7 pieces of litter.
After counting, they can work with adults to clean it up. That is community action.
Worked Example 4: Garden helpers
A school garden has 2 red flowers and 5 yellow flowers.
How many flowers are there all together?
We add the flowers:
2+5=7
Answer: There are 7 flowers all together.
If students watch the flowers each week, they are doing citizen science. If they water the garden and pull safe weeds with help, they are taking community action.
Things 1st graders can do
You can be a young scientist and a community helper.
	Count birds, bugs, or flowers.
	Draw what you see outside.
	Notice if the sky is sunny, cloudy, or rainy.
	Help care for a garden.
	Help pick up litter with an adult.
	Tell others what you noticed.

Even small helpers can do important work.
Let’s remember
Citizen science is when people help science by observing, counting, and sharing information.
Community action is when people work together to help take care of Earth.
When we watch nature, collect data, and take kind action, we help our plants, animals, water, and land.
Brief Summary
People of all ages can help scientists by observing nature and collecting simple data. This is called citizen science.
People can also work together to clean spaces, plant gardens, and protect living things. This is called community action.
When we learn about nature and help care for it, we become good Earth helpers.


  
  Put what you read to the test

  You've worked through Citizen Science and Community Action. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/2373
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