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PART 1: Introduction to Atoms and Molecules
PART 2: Understanding Air



Distribution and Use

           These materials are copyrighted by the Massachusetts Institute of Technology.

    LEGO®, the LEGO logo, and the brick and knob configurations are trademarks of the LEGO group, used here with permission. 

1. You are free to copy and distribute our materials to teachers and students, provided that 
you acknowledge the source and retain any copyright statements on the materials.

2. Help others to find us by citing the MIT Edgerton Center website  where much of the 
curriculum materials are available for download.  (teacher resources, k-12 curriculum)

3. These materials can be adapted by individual teachers for their classroom, but the 
alterations to the MIT Edgerton Center materials cannot be redistributed beyond your 
school or host organization. 

4. Use of the MIT name:  In your advertising materials, you may say that your program uses 
curriculum developed by the MIT Edgerton Center, and where appropriate, provide a link 
to our home page. You may not describe your program as a partnership or collaboration 
with MIT or the MIT Edgerton Center.
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Set up 
Instructions
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 A Package Contents Check 
and 

Assembly of Camera Stand 

The slides in this section were created for the Spring 2021 MIT OEOP 
SEED Program

Instructor and Teaching Assistants 

Please use these slides as a models to write a description and 
 Set of Instructions to suit your students and instructors 
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 First day Inventory for the Molecules Kit
 and  Assembly of the Web Camera Stand 

Package from MIT OEOP 

External Camera with a stand  
(for viewing models on the table top)

• Please see to the assembly instructions 
on the next slide.

 
Components: 

1. Web camera in box. 
    (Save box for return) 
2. Pipe with holes drilled in both ends
3. Screw with black handle 
4. White base with holder for pipe.
  

Package from MIT Edgerton Center 

Molecule Kit and Lesson Mats 
 Save  the box for shipping back! 

Molecule Kit with bricks
• Check the number of each color brick using   

“Atoms and Molecules Layout Mat. #1”

12 Small Mats 
• Numbers #1 - #12 

4 Large Mats  + 1  Folded Large Mat
• Numbers #13-16   +  1 Folded Large Mat #17

Instructors’ packages:  additional 4 LEGO clips for 
the cellulose model and Cellulose Instructions. 
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Inventory Details for materials on Loan
Save the shipping box for returning all these items 

6
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Webcam Parts and Assembly

7K. Vandiver 2/15/2021

Parts:   (Adapter USB-A to C not shown) 
Either end of the pipe can be put into the base.

Assembled stand: Note that the screw with the 
handle attaches the camera.   



Teacher to Teacher
(Explanations)
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Conceptual Rationale for Using Bricks as Atoms

When introducing middle school students to chemistry, employing bricks to represent atoms as shown 
in the Molecules Set  with bricks is a great idea for many reasons, pedagogical and practical. Overall, 
chemistry concepts are well conveyed by the LEGO bricks:

• Bricks visualize a favorite teaching analogy. Texts often refer to elements/atoms as the building 
blocks of nature.

• Bricks clearly demonstrate different elements. Each color brick represents a different atom. 
Unlike working with random candy gumdrops, students become familiar with the standard 
chemical colors, black for carbon, red for oxygen, etc. Most of the atom bricks are of the 
standard 2X4 size, however hydrogen is modeled by the smaller, white 1X2 brick.

• Bricks avoid confusing representations of chemical bonds. Atoms cling together to make 
compounds. Students naturally create compounds by attaching bricks together. With the bricks, 
chemical bonds do not need to be physically represented by small sticks. At the middle school 
introductory level, for learning the first chemistry concepts (such the definitions of elements, 
compounds, mixtures, and chemical change) the details about single bonds and double bonds 
are unnecessary.

• Bricks emphasize the importance of molecular shape. LEGO atoms emphasize that molecules 
take specific, functional shapes. Although the exact chemical bond angles cannot be duplicated 
with the bricks, LEGO molecules are built to exacting shapes. 
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● LEGO bricks simplify materials management in the classroom. 

● Molecule Sets of LEGO bricks are long-lived products. 

● Molecule Sets don’t have lots of  smaller components to break or get 
lost. 

● LEGO bricks can be replaced from local stores, unlike components of 
other molecular models.   They can also be purchased New or 
second-hand from BrickLink, a reputable international dealer: 

            https://www.bricklink.com/v2/main.page 
                                                              

● LEGO kits are very motivational. Students are eager to work with the 
LEGO bricks! -- So much so that teachers will need to plan ahead.

Practical Rationale for Using Bricks as Atoms
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3. Overall, be sure to practice all the activities in advance with the hands-on models.   You will need to be a skillful 
and confident leader.  Definitely practice building a glucose molecule!!  You may need to help others and fix mistakes.

Follow these guidelines below to successfully and happily keep your class working on-task. 
● Then you won’t need to reprimand students for playing or distracting others with off-task building!)  
● Most middle schoolers love to build with bricks-- so this works well as a motivational aid for teaching.    

Guidelines for Teaching with Bricks as Atoms

2. When you need the students’ undivided attention, all bricks should be returned to the kit  An example:  you 
plan to talk for a while to explain a concept. (You don’t want to try to compete with LEGO bricks for their attention!)   

 1. When using the Building Mats, instruct your students with these words :  
         “Build and place the molecules on their pictures.” 
        “To show me when you are ready for the next action, put all extra bricks back into the kit and close the lid.”  
         “We will need to wait until everyone shows me you are ready!“(Wait…. Stay firm )  

Why this  rule?  To put away any extra bricks after Side 1?   It is necessary to 
prove the definition of a chemical reaction.  In a chemical reaction the atoms 
get rearranged into different groups to produce different molecules. The 
atoms change partners and no atoms are needed. None are lost or gained. 
 Putting the extra bricks away will help to make the concept of a chemical 
reaction clear and exciting for the students.  Many students are amazed!

Funded in part by NIEHS P30-ES002109K. Vandiver 2/15/2021 11

  Side 1        ( turn over)     Side 2       

   C4H8 + 5 O2   ->     4 H2O+ 3CO2



Preparations for 
Teaching
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Teacher Preparation needed in Advance for Teaching 
Part 1. Intro to the Molecule Set

13K. Vandiver 2/15/2021

Prep for Slide 20 “ formula writing”    THIS IS THE KEY ACTIVITY 
1. Check your Molecule Kit contents with the  1 Layout Mat if you 

haven’t already. 
2.  Build this structure.  A new teacher mat has been provided.

 Place your bricks on top of the new  mat, “ Formula flower”
3.  Go to slide 20 and practice writing the chemical formula for this 

molecule with the instructions.  You will need to know how to 
do this.  Use the Atom Key  (Mat #1 on the back = 1 b) 

Prep for Slide 23 and 26 Basic Vocab   
Print out the page 3  of vocabulary review  
from the website: 
https://edgerton.mit.edu/sites/default/fil
es/media/chemical_reactions_student_pa
ges_4-6-14_color_0_0.pdf  This is  the 
student handout without  answers.    
      You will need to be able to write in the 
answers on the paper using the webcam 
or lead this activity with a different  
method that you prefer.  

Prep for Slide 45 “Showing  products for Incomplete Combustion”  
(Optional but attention getting! )  Show the formation of “soot” or 
carbon black. It is very easy. 

●  Candle in candle holder 
● Matches   
●  1 metal  teaspoon.  

1) Hold the back side of spoon in the flame. 
2) The spoon disturbs the oxygen flow and a very black layer of 

pure carbon is appears on the spoon instantly.   
3) You can wipe off the black stuff with your finger,  to show 

that it comes off as layer of black soot.  

 Part 2. Understanding Air 



Optional Homework Activity for Teaching about Mixtures 
For teachers in classrooms with their students.

By definition,  all the molecules in the mixture keep their original properties. 
For my sixth grade class,  I created a mixture for a homework assignment.   Students were eagerly planning to do this homework!

   PURPOSE of this Homework assignment:  
1) I used this activity to encourage experimentation  and also to improve their understanding of the word “mixture” in 
science ( ie  element, compound and mixture)  
2) Also I used it to teach how to write a procedure like a scientist does, so  people can repeat your work.  Students 
needed to write down the steps they took to separate this mixture and  hand in the paper as well as their physical 
samples.  
 
Teacher Prep: Take a very large bowl (or small bucket)  and  if you have  85 students or so, mix well: roughly equal 
amounts  of wood sawdust, a couple pounds of brown rice, and a couple of boxes of table salt.  (Brown rice discourages  
a couple of kids from bringing back the typical white rice they have at home.)  
• Description:  Each student takes a scoop of the mixture and puts it  in a zip-lock bag with their name on it. 

Assignment: take it  apart – using the materials’ properties! Due in one week from today -- see if you can bring back 
all three separated out into  the three plastic test tubes  you have been given in the bag.   You are welcome to work 
together and exchange ideas with your classmates after school.           

• Assignment: Bring back at least one of the components separated out for a  homework credit. If you are unsuccessful 
on your first try.  Not a problem.  You can come get more of the mixture! Keep experimenting to learn what works! 
Try different methods. (You can always pick out the rice with a tweezers, but that’s not as  much fun but will get you 
the credit.)    

• Other notes:
• Remind students: The components keep their properties : Brown rice, salt, saw dust.  Use their properties to 

separate this mixture.  (They may not bring back the items in a wet solution). Ok to think about if something 
dissolves, though.  

• An In-class demonstration to help them think of ways to work this problem: I  demonstrated mixing water in a 
beaker with iron filings. Asked,“how can I separate out the iron filings”? What properties of iron come to mind? 
Kids say… “find an magnet”  and I demonstrate. Ask for other ways...probably a filter paper too?
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MIT Edgerton Center
https://edgerton.mit.edu/molecule-set 

 

Materials Posted Online --Guides + Student Handouts   

“MIT Blossoms”  
Co-Teach with the Kathy Vandiver.

These are teacher-guided videos to use with your class:

(Sorry, there isn’t one  for Understanding Air or Understanding Oceans) 

1) Photosynthesis    
http://blossoms.mit.edu/videos/lessons/roots_shoots_and_wood 

2)Recognizing Chemical Reactions 
https://blossoms.mit.edu/videos/lessons/recognizing_chemical_reactions  
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Lesson Presentation
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Teaching with the MIT Edgerton Center 
Molecule Sets and Curriculum 

PART 1: Introduction to Atoms and Molecules
Slides with Teacher Guide Notes and Zoom Notes on the slides for Feb 2021 
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  Hi! Please get ready:

1) Clear your table, have your Webcam 
plugged in. 
2) Find a paper and something to write 
with.    
3) Take out your Molecule Kit and have 
Mats #1-11 nearby.  

● Begin by placing your bricks on 
the Layout Mat to check your kit.

● Wait for the teacher’s ok.

 
 

1

•  Guide students to get ready with bricks on mat. 
• After checking, have students return all bricks. 
• Place bricks back into  kit as shown on the lid’s inside label.  
• Close the lid.   

(Students will have a building task soon.) 
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A LEGO® brick represents an atom.
(This key uses the CPK 
International chemistry 
colors for the elements.)  

 T - WEBCAM  Teacher Demo:  build  CO2 and H2O  and N2 and  show how to place each on top of picture on this mat. 
This is the shape of the molecule for this formula.  It will be same shape always time, as that is way these atoms bind. 
S – webcam   Have students toggle to their webcam and do this simple exercise.  After, Put back in kit! Close the lid. 

1 b
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CONNECT WITH PRIOR KNOWLEDGE
• Show a Periodic Table of Elements or  ask 
     … what are the elements in H2O? 



 Learning how to write a chemical formula for a molecule 

 ( Next slide )

•  Read these instructions out loud (or ask a student to read them?) 
• Explain that you will show an example on the next slide. 
• After that...  they will be making up their own molecule and writing out its formula.
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First... a teacher demonstration of how to write a formula.
(This is a fake molecule!)  

1 b
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 Instructions:

1. The order for listing the elements is found on the LEGO 
ATOM KEY. Report the elements in order, top to bottom.

2. What element is first?  Count how many atoms there are. 
Write the symbol first. Write the subscript (the number)  
after the symbol. Keep the letters close together.

3. Continue with the next element down in the list.   
There are (how many?) elements in this compound.  
ANSWER  appears on the next slide. 

___________________________________

K. Vandiver 2/15/2021

 T - WEBCAM Show Formula Flower built on Mat. 
Ask students to find LEGO Atom Key (back of #1 ) 
And draw a straight line on their papers for writing.  
● Ask the questions on this slide. 

Choose different students to reply.  
● Students write the formula on a line with you.

 s - webcam -- View the students’ formula writing.
●  Are the subscripts below the line?  Are the 

abbreviations correct? “Let’s see how we all 
did… “  answer on next slide. 



 Instructions:

1. The order for listing the elements is found on the LEGO 
ATOM KEY. Report the elements in order, top to bottom.

2. What element is first?  Count how many atoms there are. 
Write the symbol first. Write the subscript (the number)  
after the symbol. Keep the letters close together.

3. Continue with the next element down in the list.   
There are (how many?) elements in this compound.  
ANSWER  appears on the next slide. 

________H
2
Na

2
Ca

4
C

3
N

5
O

2
Cl

2
________

1 b
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T-  FACE CAM 
s - webcam  leave on? For next activity    

First... a teacher demonstration of how to write a formula.
(This is a fake molecule!)  



Students Build and Write the formula for Their OWN NEW molecule 

 ( Next slide )

● Activity 1 If teaching remotely, have students build a molecule 1 layer thin, for ease of sharing on Webcam.
● When constructing the molecule, they can build it up vertically like a wall, pushing down to build it. Each 
● Student writes their own correct formula on their paper.  

 s - webcam Activity 2. Have students look at another student’s molecule and try write the correct  formula for 
another’s molecule.  Or call on one or two  students to show their molecule and explain the  formula.   
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T-WEBCAM  show this blank worksheet.   Let’ learn more about atoms!
● Complete the graphic organizer together, asking students to help you write in the answers.
● Students build examples of elements, compounds, mixtures, as shown  to get the definitions straight.

Review chemistry vocabulary with LEGO representations  
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Review chemistry vocabulary with LEGO representations  
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Review chemistry vocabulary (physical vs. chemical change)  



Funded in part by NIEHS P30-ES002109 27K. Vandiver 2/15/2021

Review chemistry vocabulary (physical vs. chemical change)  



Teaching with the MIT Edgerton Center 
Molecule Sets and Curriculum 

PART 2: Understanding Air
Slides with Teacher Guide Notes and Zoom Notes on the slides for Feb 2021 
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Do not advance slide  until after all votes have been counted.   

2
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 What is Air 
 Made Of?   Guess!  
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Less than 1% of the air molecules are CO2    However they very important! 

350 parts per million (ppm) is the amount 
of CO

2
 that is just right for the planet.  

● Take out this mat 2b and Atom Key 1.     
● Have students make the model of air. Is air a mixture? Why  or why not? 
●  Are the percentages of the molecules well illustrated on this mat?  

2b
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 Model the
Molecules in Air



How to convert to PPM   ( PPM = parts per million)
Example:   Work the comparison from the pie chart. 

  Nitrogen makes up  80 %  of the air molecules  
  This means 80 out of 100 molecules are N

2 
How many molecules are N

2
 out of a million  (out of  1,000, 000?) 

How many molecules are O
2
 out of a million  (out of  1,000, 000?)

________________________________________  

Look up the current PPM for CO
2
 online. __________

When this was slide was made,  the level was 390 PPM 
 Safe CO

2 
atmospheric levels established to be at 350 PPM

350 PPM

www.co2.earth 

31
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2b

K. Vandiver 2/15/2021

 Model the
Molecules in Air:

Learn about PPM

 



Look up the current PPM for CO
2
 online. __?________

When this was lesson was made,  the level was 390 PPM 
 Safe CO

2 
atmospheric levels established to be at 350 PPM

How to convert to PPM   ( PPM = parts per million)
Example:   Work the fractions from the pie chart. 

  Nitrogen makes up  80 %  of the air molecules  
  This means 80 out of 100 molecules are N

2 

 
 How many molecules are N

2
 out of a million  (out of  1,000,000?)

   800, 000 out of 1,000, 000 are N
2
  =   800,000 PPM

   200, 000 out of 1,000, 000 are O
2
  =   200,000 PPM 

            390 out of 1,000, 000 are CO
2 

=          390 PPM 

350 PPM

www.co2.earth 

32
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2b
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 Model the
Molecules in Air

Learn about PPM

We need it 
To measure the 
changing CO2
levels in air. 



350 ppm is the amount of CO
2
 that is just right for our planet.  

www.co2.earth 

● Complete the worksheet to create class notes. 
● This is important info about our planet earth. 

33
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2b
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 Model the
Molecules in Air
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Understanding Air
Part 1:  Combustion and Climate Change
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What makes a gasoline engine run? 

Name 3 things that the combustion engine needs  to move this race car!
      

35

3

K. Vandiver 2/15/2021

● Ask students to name 3 things 
that the gas engine needs--  to 
move this race car!

  
(answers on next slide)
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What makes a gasoline car engine run? 

Name 3 things that the engine needs--- to move this  race car     

1. Fuel 
2. Air (oxygen) 
3. Spark 

● Build the reactants on the Mat
● They show when ready? This is when 

all extra bricks are back inside the kit!
● Everyone prepares for the spark which 

will be a clap of hands together on the 
count of 3! ( 1-2-3 clap!) 

  

36
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What makes a gasoline car engine run?
 SPARK!  
Now turn the mat over and complete the LEGO activity. 

Make the new products from the original reactant bricks.  

● Take apart the fuel and the oxygen
● Ask is burning a chemical reaction? 

- yes new products will form. 
● Create water molecules first!  We 

don’t see the water because it is 
hot and it goes off as a gas (water 
vapor).   

● Explain the effects that increasing  
C02  in the atmosphere has on the 
planet.   

37

3 b
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What makes a gasoline car engine run? 

The chemical reaction is called combustion.  

Cars usually burn gasoline molecules with 
other hydrocarbons.  What is octane? 
Hint: it is a longer molecule.   

                     

      C
3
H

8
 + 5 O

2                     
4 H

2
O + 3 CO

2                               

38K. Vandiver 2/15/2021

3 b
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 pbslearningmedia.org/
 (Each is video is about 3 minutes or less.) 

 
Global Warming and the Greenhouse Effect 
Video

CO2 Concentrations at Mauna Loa Observatory Hawaiʻi 
Documents for worksheet  is  on  the next slide 

Global Warming: The Physics of the Greenhouse Effect 
Video

Climate Change and Human Health 
Interactive   Sorry no longer available - see slide 56  - students 
can explore weather stations for Air Quality Index  information. 

Carbon Cycle Diagram 
Image (optional)

Capturing Carbon: Where Do We Put It? 
Interactive (optional)

Show media clips from…
https://mass.pbslearningmedia.org/resource/envh10.health.lp
58a/understanding-air-climate-change-and-modeling-combust
ion-with-legosupsup-bricks/

https://www.c2es.org/content/climate-basics-for-kids/ 
OR

39K. Vandiver 2/15/2021

Short Videos and Additional Resources



Monthly CO2 ppm Averages: 1958-2005

The importance of photosynthesis and trees on CO
2
 is shown here!

Why do CO
2  

measurements show this jagged line? 

 hints about the jagged line – some months are higher in CO
2 
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Carbon Dioxide in PPM 
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Understanding Air
Part 2: Incomplete Combustion and Air Pollution
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      1           2            3 

Look at the 3 flames.  
The fuel is the same, but the flames look different!
What is causing the difference in the flames? 
  

43K. Vandiver 2/15/2021

Incomplete
Combustion

Answer on next slide 
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The white space shows  the size of air 
opening on the  Bunsen burner where 
the air can come in.    

      1           2            3 

Look at the 3 flames.  
The fuel is the same, but the flames look different!
What is causing the difference in the flames? 
  

The amount of air!  

Combustion:
    fuel  +   air  +  spark

44K. Vandiver 2/15/2021

Incomplete
Combustion

Explain that the Bunsen Burner makes a 
flame that is like a gas stove or  grill 
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Size of air hole  of 
the Bunsen burner is 
shown by the air 
window size.   

      1           2            3 

1    Lots of  soot, hot dirty particles glow orange!
              ( little air) 
2 Some soot 

             ( more air) 
3 No soot, burns clean and blue
               ( lots of air) 

The amount of air changes the combustion: 

Demo  how a candle can produce soot:
Briefly put a metal spoon into the flame. 

Look at the 3 flames.  
The fuel is the same, but the flames look different!
What is causing the difference in the flames? 
  

The amount of air!  

Combustion:
    fuel  +   air  +  spark

45K. Vandiver 2/15/2021

Incomplete
Combustion
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Let’s model Incomplete Combustion 

There is not enough air to completely burn the fuel….
So the fuel will not completely burn up.   

● Set up Reactants - close the kit
● 1-2-3 - clap hands for the spark
● Turn over the mat.. Molecules 

come apart…      46K. Vandiver 2/15/2021
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Let’s model Incomplete Combustion
1)  Build the H

2
O first, place on mat

2)  Next Choose the 
     Top  OR  Bottom White Box!  
What new products are formed with Incomplete Combustion?   

 Follow the directions above. Build  H20 first, then choose to make one of the white boxes. The new products?    
Note that carbon atoms stick together and form black particles-- that we see as smoke!  (This is Soot.   
                                                                                                                        Also called particulate matter (PM)  
                                                                                       
 

47K. Vandiver 2/15/2021
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Try this LEGO activity…

What new LEGO molecules are introduced here? 

48K. Vandiver 2/15/2021

Answer on next slide.   
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What new LEGO molecules are introduced here? 
   1) Ozone – where is it found? 
      (Ozone is 3 Oxygens!)  

49K. Vandiver 2/15/2021

Answer on next slide.   
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What new LEGO molecules are introduced here? 
   1) Ozone – same O

3 
molecule found in 2 places:

ground ozone
upper atmosphere ozone

   2) Which ozone is the good ozone?

50K. Vandiver 2/15/2021

Answer on next slide.   
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What new LEGO molecules are introduced here? 
   1) Ozone – same O

3 
molecule found in 2 places:

ground ozone
upper atmosphere ozone

   2) Which ozone is the good ozone?
Upper atmosphere ozone is “good”
Good news about the ozone hole* International agreements worked! 

   3) Other new pollutants?

51K. Vandiver 2/15/2021

Answer on next slide.   
For the ozone hole* 
story look up CFCs  
(Positive example for 
Climate Change work.) 
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What new LEGO molecules are introduced here? 
   1) Ozone – same O

3 
molecule found in 2 places:

ground ozone
upper atmosphere ozone

   2) Which ozone is the good ozone?
Upper atmosphere ozone is “good”
Good news about the ozone hole. 

   3) Other new pollutants?
Sulfur dioxide, nitrogen dioxide
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OPTIONAL LEGO Activity –
Chemical Reactions Occurring in the Air:

•    Four major reactions are shown.   
•    Each teammate select 2. 
•    Try out the chemical reactions on this mat. 
•    Then explain it to your teammate.

Use the reverse side of 
the mat to find the 
instructions for the 
molecules.
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Place your bricks on the layout mat 
to check your kit.  
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1) Air is a mixture of gases. It is mostly _____  (80%) and  ______(20%). 
Others gases like carbon dioxide and water vapor are less than ____%  . 

      What units are used to measure carbon dioxide?    __________________

2) Carbon dioxide levels are increasing.     _____PPM is the healthy target 
CO

2 
level for the planet.  The current CO

2 
level is  ~ _____ ppm (January 

of 2021).

3) Carbon dioxide levels are increasing due to the burning of hydrocarbons.  
Name 3 kinds of hydrocarbons we are burning. _____  , ___   ,____

4) Combustion (burning hydrocarbons) adds lots of _____  _____ to the air. 
It is called a “___________gas” because it  helps to hold heat in the 
atmosphere.

5) Name the 5  by-products of  combustion that occur in urban areas and 
are bad for your health.  They are ________(O

3
),     ______   ______(CO), 

___  ____(SO
2
),  ___  ___(NO

2
), and ______ (Carbon particles).  

Summary of Key Concepts about
Air, Climate Change, and Air Pollution

Write out the answers.   
Answers on next slide 
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1) Air is a mixture of gases. It is mostly _____  (80%) and  ______(20%). 
Others gases like carbon dioxide and water vapor are less than ____%  . 

      What units are used to measure carbon dioxide?    __________________

2) Carbon dioxide levels are increasing.     _____PPM is the healthy target 
CO

2 
level for the planet.  The current CO

2 
level is  ~ _____ ppm (January 

of 2021).

3) Carbon dioxide levels are increasing due to the burning of hydrocarbons.  
Name 3 kinds of hydrocarbons we are burning. _____  , ___   ,____

4) Combustion (burning hydrocarbons) adds lots of _____  _____ to the air. 
It is called a “___________gas” because it  helps to hold heat in the 
atmosphere.

5) Name the 5  by-products of  combustion that occur in urban areas and 
are bad for your health.  They are ________(O

3
),     ______   ______(CO), 

___  ____(SO
2
),  ___  ___(NO

2
), and ______ (Carbon particles).  

ANSWER KEY
Summary of Key Concepts about

Air, Climate Change, and Air Pollution

  This completes Understanding  Air. 
See suggestions and credits next
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1) Nitrogen   /  Oxygen (20%). 
1% 
 Parts per million (PPM) 

2)    350 ppm  /  415 ppm  (Jan 2021).

3) Coal, Natural Gas, Oil   

4) Carbon dioxide /   
    Greenhouse Gas. 

2)  Ozone (O
3
),  Carbon monoxide (CO),

 Sulfur dioxide (SO
2
), Nitrogen  dioxide(NO

2
), 

           and soot.  (Carbon particles).  

ANSWER KEY 
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Teen Maps Contaminants from Coal-fired
Electrical Plant in Little Village, Chicago

Environmental Justice Topic:

Great human interest story.  Shows what kids can do. 
After this project, the coal plant closed  early!  Click here to find the video. 

http://abclocal.go.com/wls/story?section=news/local&id=8562866

One short media clip shows what kids can do to help.  
Help the community by increasing awareness of the health hazards.

57K. Vandiver 2/15/2021



Funded in part by NIEHS P30-ES002109

These Lesson plans connect with weather info available online.
Create your own research activity with The Air Quality Index: AQI 

Guess which pollutants are listed in the AQI ? 
The LEGO Molecules the students already  know how to build 

.    
The AQI  is reported on the weather channels!   

 The Link to this Activity shown above, is no longer available  for Air Quality Index.  ( AQI ) 
Students could search for the AQI on weather channels   
See if you can find Particle Pollution levels to report  from the California fires in 2020?
                                  Ozone records and levels in the Southern states in the summer times ? 
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Understanding Air Lesson Plan Development Team at MIT 

Atmospheric Science Advisors
Eben S. Cross, Civil and Environmental Engineering, MIT
Kelly E. Daumit, Civil and Environmental Engineering, MIT
Jesse H. Kroll, Civil and Environmental Engineering, MIT

Lesson Production Team
Amy M. Fitzgerald, Edgerton Center, MIT
Jessica E. Garrett, Edgerton Center, MIT
Amanda N. Gruhl, Center for Environmental Health Sciences, MIT
Kathleen M. Vandiver, Center for Environmental Health Sciences, MIT

Special thanks to the Team at WGBH Boston and to NIEHS 

The Teachers' Domain Environmental Public Health Special Collection on PBS 
LearningMedia is contributed by the WGBH Educational Foundation. It is a 
collaborative production of WGBH Educational Productions, WGBH Interactive, 
and WGBH Media Library. 

Major funding for this project is provided by the National Institute of 
Environmental Health Sciences through the American Recovery and 
Reinvestment Act.  Award Number RC1ES018084

Here is the URL for a lot more lessons:

For PBS LearningMedia Environmental Public Health:
http://www.pbslearningmedia.org/collection/enh/ 

CREDITS

For MIT Atoms and Molecules Lessons & Materials:
http://edgerton.mit.edu/atoms-molecules 
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End  of the slide deck 



Homework Activity for Teaching about Mixtures 
Optional homework activity for in-class teachers.

 In the definition of a mixture ( such like air ) all  the molecules in the mixture keep their original properties. 
For my sixth grade class,  I created a mixture for a fun homework.  

  Homework assignment      PURPOSE:  1)I used this activity to encourage experimentation  and  an understanding of the 
word “mixture” in science ( ie  element, compound and mixture)  2) Also I used it to teach how to write a procedure like 
a scientist does, so  people can repeat your work.  That step occurred later as a different assignment.  
 
Teacher Prep: Take a large container(small bucket?  For 85 students) and mix well: wood sawdust, a couple pounds of 
brown rice, and a couple of boxes of table salt.  (Brown rice discourages kids from cheating.   And bringing back the 
typical  white rice found in most homes.)  

• Description:  Each student takes a scoop of the mixture and puts it  in a zip-lock bag with their name on it. 
Assignment: take it  apart – using the materials’ properties! Due in one week from today -- see if you can bring back 
all three separated out into  the three plastic test tubes  you have been given in the bag.   You are welcome to  work 
together and exchange ideas with your classmates after school.   

        
• Assignment: Bring back at least one of the components separated out for a  homework credit. If you are unsuccessful 

on your first try.  Not a problem.  You can come get more of the mixture! Keep experimenting to learn what works! 
Try different methods. (You can always pick out the rice with a tweezers, but that’s not as  much fun but will get you 
the credit.)    

   
• Remind students: The components keep their properties : Brown rice, salt, saw dust.  Use their properties to separate 

this mixture.  (They may not bring back the items in a wet solution). Ok to think about if something dissolves, though.  

• I did an In-class demonstration to help them think of ways to work this problem.  I  demonstrated mixing  water 
and iron filings. Asked how can I take out the iron filings? What properties of iron come to mind? Kids say… find 
an magnet. Yes, that would work and probably a filter paper too?
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