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Lesson

Observation and 
Measurement1

Learning Objectives
At the end of this lesson you will be able to:

• Demonstrate good scientific observation skills. 

• Record scientific measurements accurately. 

• Demonstrate and explain the relationship between mass, 
volume, weight, and density.

Reading
Read the following sections (found in Reading Selections at the 
end of this lesson).

• Observation and Change

• Objective Observations and Inferences

• Scientific Argument

• Systems of Measurement

• Mass, Volume, and Density 

• States of Matter

Before you begin reading, glance over the length of the reading 
selections in this week’s lesson. You will find quite a bit of read-
ing! You might already be familiar with some of the information, 
and some of it will probably be new to you. It’s a good idea to 
read one or two sections and then take a break before reading 
more. That way, you are more likely to remember what you read. 

In addition to the reading selections in this coursebook, you are 
encouraged to learn more about topics you are interested in by 
visiting the library, reading newspapers and scientific journals, 
and doing research online. You’ll find a list of online resources at 

ASSIGNMENT SUMMARY

Complete the reading 
selections.

Record detailed 
observations in an 
outdoor setting. 

List helpful observation 
tools and explain their 
purpose. 

Demonstrate how 
volume can change 
without altering mass.

Explain the relationship 
between volume, mass, 
and density. 

Lab Investigation:

Option 1: Water Clock

Option 2: Comparing 
Volume and Mass

Optional activities:

Activity A: Human Clock

Activity B: Calculating 
Density

Complete lesson 1 test.
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www.oakmeadow.com/curriculum-links/. You can use these links to learn more about lesson 
topics.

Assignments
Before you begin your assignments, read them through to get a sense of what you’ll be doing and 
how long it will take. This will help you manage your time better. Just like with the reading, you 
may want to do a few assignments at a time and then take a break instead of pushing to get them 
all done at once. You have a full week to complete these assignments, so there’s no rush. 

 1. For your first assignment, you’ll be conducting an outdoor observation in a natural setting. 
This might be your yard, a nearby park, woods, a tree in the middle of the sidewalk, a pond, 
or a stream. Bring a notebook and pencil, and sit quietly for a few minutes while you observe 
the natural surroundings. Use as many senses as you can. Look carefully for all the details you 
can notice, and then close your eyes for a bit to tune into other senses. 

Write down a general description of the area in which you are observing, and then write a 
detailed description of one part of the area or an object within the area you are observing. Be 
as specific as you can, and use clear, objective language. 

 2. List any tools or instruments that would be useful in making a more detailed analysis of your 
observation and briefly explain why they would be useful. What would you do with them?

 3. Take two pieces of paper of identical size and weight and crumple them into two loose balls 
of similar size. Demonstrate how you can change the volume of one without changing its 
mass. Then, tear a piece off one of the papers, and crumple the paper back into a ball so that 
it matches the size of the second ball. Have you changed its mass or volume? 
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If possible, conduct your demonstration in front of someone else, and explain what is hap-
pening in scientific terms. Alternately, you can video your demonstration and explanation, or 
you can put your explanation in writing or in audio form. Make sure to define mass and vol-
ume as you are describing what happened.

 4. Explain why it is always true that if two objects have the same volume but one object has a 
greater mass than the other, the object with the greater mass will also have a greater density. 
Give an example that is different than the examples in the reading section. You can do a video 
or audio recording or write down your explanation and example.

Lab Investigation
Choose one of the following lab investigations to complete. 

• Option 1 Lab Investigation: Water Clock

• Option 2 Lab Investigation: Comparing Volume and Mass

All lab investigations are found in the Earth Science Lab Manual. Read through each before making 
your choice. Assemble all your materials before you begin. Use good scientific habits by taking 
careful observations and measurements, recording your data in an organized way, and using pre-
cise, detailed language. 
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Option 1 Lab Investigation: Water Clock
Water was sometimes used to measure time before clocks and watches were invented. In this 
investigation, you will make a water timer.

Conclusion

Write a summary of the procedure you followed in this investigation and how successful it was. 
What worked well? What was difficult? What might you do differently next time in order to make 
a more accurate or useful water clock?

Option 2 Lab Investigation: Comparing Volume and Mass
This investigation explores volume and mass. 

Conclusion

 1. Answer the following questions: 

a. Look at your drawings of your first two containers. Did the volume of water the con-
tainer held remain the same when you altered its shape? Did the mass of the clay change? 
Explain your answer.

b. Look at your two one-cup bowls. The containers both hold the the same volume of liq-
uid (they are the same size on the inside, even if they are not the same shape). Do the two 
empty bowls have the same mass? Explain your answer.

 2. Write a summary of the procedure you followed in this investigation and what the process 
demonstrated about mass and volume.

Activities
The following activities are optional, and are offered to give you more ways to explore the lesson 
material. These activities are not required. Feel free to choose whatever looks interesting to you. 
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• Option A: Human Clock

• Option B: Calculating Density

Test
Answer the following questions using the knowledge you have gained in this lesson. Use correct 
terminology and refer to scientific concepts to support your answer whenever possible. 

 1. Explain the difference between quantitative and qualitative observations and give an example 
of each.

 2. Explain the relationship between mass, volume, and density. You don’t have to give the 
formulas; just explain things in your own words. 

 3. What are the three most common states of matter on Earth? Give an example of each, and 
explain how they are different. 

 4. Describe the three steps of a scientific argument.

 5. What is the difference between an observation and an inference?
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Learning Checklist
This learning checklist can be filled out by either you or the adult who is supervising your work. 
This checklist will help you keep track of how your skills are progressing and what you need to 
work on. You or your home teacher can also add notes about where you’d like help. 

Here is what the different headings mean:

Developing: You still need to work on this skill.

Consistent: You use this skill correctly most of the time.

Competent: You show mastery of this skill. 

Please remember that these skills continue to develop over time so you aren’t expected to be able 
to do all of them yet. The main goal is to be aware of which skills you need to focus on. 

SKILLS Developing Consistent Competent Notes

Describe observations in detail

Record accurate measurements 

Summarize procedure and what it 
demonstrated

Demonstrate and explain the 
relationship between mass, 
volume, and density

Use scientific terminology in 
explanations
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Lesson

Scientific Method2
Learning Objectives
At the end of this lesson you will be able to:

• Explain the steps of the scientific method.

• Identify the variables being controlled and the variable being 
tested in a controlled experiment.

• Differentiate between causation and correlation.

Reading
Read the following sections (found in Reading Selections at the 
end of this lesson).

• Scientific Method

• Variables and Controlled Experiments

• Causation and Correlation

Remember to check the curriculum resource links at www.oakmeadow.com/curriculum-links/ to 
learn more about lesson topics.

Assignments
Scan through the assignments, lab investigation, test, and reading selections before you begin to 
get a sense of what you’ll be doing and how long it will take. It’s best to do a few assignments at a 
time and then take a break instead of trying to get everything done at once. 

 1. Imagine you are conducting an experiment to answer the question “Can a paper bag hold 
more weight when it is dry or when it is wet?” Answer the following questions about how you 
would apply the scientific method to conduct this experiment.

a. State a hypothesis for this experiment.

ASSIGNMENT SUMMARY

Complete the reading 
selections.

Apply the scientific 
method. 

Identify the difference 
between correlation and 
causation. 

Lab Investigation: Celery 
Experiment

Complete lesson 2 test.
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b. Create a list of materials. Be as precise as possible. For instance, what size paper bag 
would you use? How many would you need for your experiment? What would you use for 
a weight? 

c. Explain the procedure you’d follow for testing your hypothesis. What would you do first? 
What next? Write down the procedure step-by-step, including how long to soak the bags 
that you are getting wet, and how many times you will try the experiment (How many 
wet bags will you test? How many dry bags?). Will you try the experiment with two or 
more types of wet bags (for instance, bags that have soaked for 5 minutes, bags that have 
soaked for 15 minutes, and bags that have soaked for 30 minutes)? Remember, every 
aspect of the experiment needs to be controlled as much as possible so write down your 
procedure very clearly.

d. What observations will be recorded? This experiment uses two different groups: dry bags 
and wet bags. Imagine you are doing the experiment—what will you write down? If pos-
sible, create a data table that has labeled rows and columns that show what data will be 
collected. 

e. In this experiment, what are the elements that you controlled? What would be exactly the 
same each time the experiment is repeated? 

f. If all the elements are exactly the same each time you do the experiment, what is the one 
thing that is different? What is the variable you are testing? 
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 2. A cause-and-effect relationship or causality (A always leads to B) is difficult to prove because 
there are often many factors involved. Answer the following questions about causation and 
correlation. 

a. More ice cream is sold during the summer than during the winter. Does this show correla-
tion or causation? Does A (hot weather) always lead to B (eating ice cream)? Explain your 
answer. 

b. People who stand in line use their cell phones more often than people who are not stand-
ing in line. Does this show correlation or causation? Does A (waiting in line) always lead to 
B (using a cell phone)? Explain your answer.

 3. In the early 1900s, it was noticed that villages with a high number of babies being born 
also had a high number of storks in the town. Did the presence of more storks cause more 
babies to be born? Did more babies being born cause more storks to appear? Was there 
correlation or causation? (Actually, there were more houses in these villages to house all 
the new families, and storks like to nest near chimneys, so more storks lived there.) Draw a 
comic, poster, or illustration that uses this example (or another one) to explain the statement 
“Correlation does not imply causation.” 

Lab Investigation
Complete the following lab investigation using the steps of the scientific method (full instructions 
are found in the lab manual). 

• Lab Investigation: Celery Experiment

Use good scientific habits by taking careful observations and measurements, recording your data 
in an organized way, and using precise, detailed language. 

Lab Investigation: Celery Experiment
This investigation tests how quickly water travels through a plant’s stem to its leaves (this is called 
capillary action).
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Conclusion
 1. Write a summary of your results. What do you observe? How fast did the colored water 

get absorbed by the celery? Did the rate of absorption (how quickly the colored water was 
absorbed) increase as time went by? 

 2. Write a conclusion explaining what your experiment demonstrated, and how you might do it 
differently next time.

Test
Answer the following questions using the knowledge you have gained in this lesson. Use correct 
terminology and refer to scientific concepts to support your answer whenever possible. 

 1. List and explain each of the steps in the scientific method.

 2. How is the scientific method similar to the logical thinking one does for the accomplishment 
of any project or task? Give an example from your own experience. 
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 3. What is a controlled experiment? What is being “controlled”? Include an example with your 
explanation.

 4. In your own words, explain the difference between correlation and causation. 

 5. How can causation be proved? 

Learning Checklist

SKILLS Developing Consistent Competent Notes

Follow the steps of the scientific 
method

Identify variables in a controlled 
experiment

Record accurate measurements 

Differentiate between correlation 
and causation

Use scientific terminology in 
explanations
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Lesson

Earth’s Movement6
Learning Objectives
At the end of this lesson, you will be able to:

• Describe the three motions of Earth.

• Explain the relationship between the tilt of Earth’s axis and 
the seasons.

• Demonstrate how day and night and the seasons occur on 
Earth.

Reading
Read the following sections (found in Reading Selections at the 
end of this lesson).

• Earth’s Rotations and Revolutions

• Seasonal Cycles

If you come across a concept that you have trouble grasping, dis-
cuss it with an adult or ask questions. Another way to help you 
understand a concept more clearly is to explain it to someone. 
Their questions will help you realize which elements you under-
stand and can explain fully and which elements are still murky in 
your mind.

Assignments
 1. What is the difference between an equinox and a solstice? 

ASSIGNMENT SUMMARY

Complete the reading 
selections.

Explain the difference 
between an equinox and 
a solstice. 

Explain the different 
between the two 
equinoxes. 

Draw a diagram showing 
Earth’s position relative 
to the sun at different 
times of the year.

Lab Investigation: 
Earth’s Movement

Optional activity: 
Sundial

Complete lesson 6 test.
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 2. What is the difference between the vernal equinox and the autumnal equinox?

 3. Draw a diagram that shows Earth’s positioning in relation to the sun during the equinoxes 
and during the summer and winter solstices.

Lab Investigation
Complete the following (see the lab manual for complete instructions):

• Lab Investigation: Earth’s Movement

If possible, perform your demonstration in front of an audience (or videotape it) and explain what 
is happening. (You might want to practice this first.) You can answer the questions on video or in 
writing. Remember to use correct terminology and precise language. 

Lab Investigation: Earth’s Movement
In this investigation, you will model how Earth’s tilt, spin, and orbit combine to create our daily 
and yearly cycles.

Conclusions
Answer the following questions using scientific terminology and complete sentences. 

 1. If the two points on the globe’s surface where the knitting needle passes through represent 
the North Pole and the South Pole, what does the entire knitting needle represent?

 2. What does the tilting of the knitting needle represent?

 3. When spinning your model, what does this spinning movement represent?

 4. Why does the sun appear to rise in the east and set in the west?
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 5. When you spin your model to show day and night, how many hours does one rotation 
represent? 

 6. Explain how your model demonstrates the difference between the summer solstice and the 
winter solstice.

Activities
The following activity is optional.

Activity: Sundial

Test
 1. Explain why we have day and night.

 2. How long does it take Earth to make one rotation on its axis? How long to make one 
revolution around the sun? 

 3. If it is the summer solstice in the Northern Hemisphere, is it also the summer solstice in the 
Southern Hemisphere? Explain your answer. 

 4. Describe the three ways that Earth moves through space.

7_EarthScience_TM_b075070_v061219_wt.indd   23 6/12/19   5:05 AM



Lesson 6: Earth’s Movement Grade 7 Earth Science

24 Oak Meadow

 5. Explain the relationship of the tilt of Earth’s axis and the seasons. What would happen if 
Earth’s axis were perpendicular and not tilted?

 6. When it is March 21st, is it the vernal equinox or the autumnal equinox? Explain your answer.

Learning Checklist
Use this learning checklist to keep track of how your skills are progressing. Include notes about 
what you need to work on. 

SKILLS Developing Consistent Competent Notes

Differentiate between Earth’s 
rotations and revolutions

Model how Earth’s tilt and orbit 
create seasonal cycles

Model how Earth’s rotation 
creates sunrise and sunset

Demonstrate how the seasons 
differ in the Northern and 
Southern Hemisphere
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Lesson

Earth’s Moon7
Learning Objectives
At the end of this lesson, you will be able to:

• Describe the movement of the moon in space.

• Diagram the phases of the moon.

• Model a lunar and solar eclipse. 

• Explain the relationship between the gravitational pull of the 
moon and Earth’s tides.

Reading
Read the following sections (found in Reading Selections at the 
end of this lesson).

• Earth’s Moon

• Moon’s Rotations and Revolutions

• Solar and Lunar Eclipses

• How the Moon Influences Tides

Remember to use library books, newspapers, scientific journals, 
and online research to learn more about any topic that interests 
you, or to help you better understand topics that you find con-
fusing. Bookmark the curriculum resource links page on 
oakmeadow.com for easy access to good resources. 

ASSIGNMENT SUMMARY

Complete the reading 
selections.

Record changes in the 
moon over one week. 

Draw a diagram of the 
moon’s phases. 

Model a solar and lunar 
eclipse.

Explain how the moon 
influences Earth’s tides.

Lab Investigation: Moon 
Moves

Optional activities: 

Activity A: Moon Story

Activity B: Moonscape

Complete lesson 7 test.
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Assignments
 1. Find out what time the moon rises and sets this week. Try to see the moon every night and 

make note of its changes. Notice if you can also see it in the daylight hours. Do you see it in 
the eastern sky (as it is rising) or in the western sky (as it is setting)? When you view the moon 
at day or night, visualize where the moon, Earth, and sun are in order for you to see the 
moon in its current phase. (This might be easier after you have done the lab investigation in 
this lesson.) Write a brief description of your moon sightings for one week. Note any changes 
you noticed in its appearance and when it rises and sets.

 2. Draw a diagram of the moon’s phases, showing the moon’s position relative to Earth during 
its orbit. Make sure to include the location of the sun in your diagram as well. Label each 
phase of the moon and show the corresponding areas of waxing and waning.

 3. Explain how a lunar eclipse and a solar eclipse occur. Use objects or people to model what is 
happening during each type of eclipse. You can video your explanation and modeling, or you 
can write a description. 

 4. Make a poster or write a paragraph that explains why we have high tides and low tides and 
why they happen twice a day. Include information about neap and spring tides.
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Lab Investigation
Complete the following (all labs are found in the lab manual):

• Lab Investigation: Moon Moves

If possible, perform your demonstration in front of an audience (or videotape it) while explaining 
what is happening. You can answer the questions on video or in writing. Remember to use correct 
terminology and precise language. 

Lab Investigation: Moon Moves
Using modeling, you’ll explore the motion of the moon.

Conclusions
 1. When simulating the moon revolving around Earth, how long does one complete revolution 

represent in real time? 

 2. How would the moon look from Earth if the moon did not rotate on its axis? What would we 
see that is different than what we see now? 

 3. Write a summary of this experience. Did it help you better understand the movement of the 
moon in relation to Earth and the sun? What areas are still hard to understand? 

Activities
Choose one of the following optional activities to explore more aspects of the moon.

• Activity A: Moon Story

• Activity B: Moonscape

Test
 1. Why does the moon shine?
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 2. Why do we only see one side of the moon?

 3. Explain the difference between the far side of the moon and the dark side of the moon. When 
does the dark side of the moon face Earth? 

 4. How long is one lunar day (the amount of time it takes for the moon to complete one 
rotation on its axis)?

 5. How long does it take for the moon to make one revolution around Earth?

 6. Explain the difference between a solar eclipse and a lunar eclipse.

 7. Why does a lunar eclipse only happen during the full moon and a solar eclipse only happen 
during a new moon? 

 8. How does the moon influence Earth’s tides?

 9. Why are the tides higher during a full moon and a new moon?
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Learning Checklist
Use this learning checklist to keep track of how your skills are progressing. Include notes about 
what you need to work on. 

SKILLS Developing Consistent Competent Notes

Record changes in the moon’s 
appearance

Diagram moon’s position relative 
to Earth during its orbit

Model moon’s position relative to 
Earth during its orbit

Model the difference between a 
solar and lunar eclipse

Explain the moon’s influence on 
Earth’s tides
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