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Introduction

Chemistry is all around us, woven into every aspect of the physical world. It’s the reason 
why the leaves change colors, why fireworks explode, and why freshly baked cookies smell 
so delicious. Chemistry creates the foundation of all the other sciences, and is the key that 
connects each field of science to each other. From agriculture to medicine, from animals 
to space travel—chemistry is there. When you learn about chemistry, you don’t just learn 
about chemicals and their reactions, but also how to problem solve and better understand 
the world around you. 

In Mole and Tell, the students in Mr. Cantello’s class learn about one of the standard units 
of measurement in chemistry: Avogadro’s number, more commonly known as the mole. 
A mole is used to determine the amount of a substance, usually one of the elements or a 
chemical compound. 

With this Teacher’s Guide, we want to encourage and inspire the young chemists in your 
classroom to ask questions about the world around them and figure out why and how 
chemicals work. By the end, your students will be able to understand one of scientists’ 
most fundamental units of measurement.
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Resources

Websites
https://biochemistryliteracyforkids.com/lesson-10/
https://academickids.com/encyclopedia/index.php/Avogadro%27s_number
https://www.ck12.org/c/chemistry/avogadros-number/lesson/Avogadros-

Number-CHEM/?referrer=concept_details 
https://www.nist.gov/education/resources-parents-teachers-and-students

Books
Eeny, Meeny, Miney Mole by Jane Yolen 
Really Big Numbers by Richard Schwartz 
The Cartoon Guide to Chemistry by Larry Gonick and Craig Criddle 

Youtube Videos
Avogadro’s Number, the Mole and How to Use the Mole - Mr. Causey
Concept of Mole | Avogadro’s Number | Atoms and Molecules | Don’t Memorise - Infinity 

Learn Class 9&10
How big is a mole? (Not the animal, the other one.) - Daniel Dulek
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Pre-Reading: Numerical Names

Grades: 2-5

Materials: donuts/donut holes, 
Numerical Names Worksheet

Subject: Chemistry

NGSS: 5-PS1-1 Matter and Its Interactions

Skills: critical thinking, comprehension

Background: When it comes to describing things numerically, there are plenty of 
number names throughout the English language that can be used. Mole and Tell highlights 
one of those numbers: the mole, which is used to describe the amount of molecules in a 
substance. In this pre-reading assignment, your students will be introduced to a multitude 
of words that are used all the time to describe a quantity.

Activity: 

1. Discuss how cookies, donuts, cupcakes, soda, etc. that you get from the grocery store 
usually contain a very specific amount that comes in each package. 

2. Explain to the students that 12 items can be called a dozen, and that’s why if you have 
six of something it’s a half dozen. Two dozen would be 24, and so on. (ex. 13 is a Baker’s 
dozen, due to the fact the medieval bakers would include a 13th loaf of bread to ensure 
they were not selling underweight bread.) 

3. Hand out the Numerical Names pairing worksheet. Explain that the students will be 
matching the word with the quantity described. 

4. Give your students an adequate amount of time to complete the worksheet and then 
rejoin to discuss the answers. 

Discussion: What is the numerical equivalent of ‘twice’? Which of these words 
surprised you the most? What are some other words that have a number associated with 
them? Why do you think it’s important to have words like these to describe things rather 
than using just a number? What do you think a mole measures? Can anyone guess how big 
or small the number really is?
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Activity: How to Read 
the Periodic Table

Grades: 2-5

Materials: periodic table, How To Read  
the Periodic Table worksheet,  
Mole and Tell 
 

Subject: Chemistry

NGSS: HS-PS1-1 Matter and Its Interactions

Skills: understanding and applying rules

Background: While it may not appear organized at first glance, the periodic table has 
a very specific order—and specific symbols and numbers for each element. In Mole and 
Tell, the students are taught what a mole is and then have to learn new things about this 
number and present them to the class (pages 32-35 show how two of the students learned 
about the periodic table). Understanding the molar mass of the elements is a great way to 
introduce your students to advanced chemistry topics like stoichiometry (the relationship 
between quantities of reactants and products before, during, and after a reaction) and 
converting molar mass into grams, which will be used in the next activities.

Activity: 

1. Read Mole and Tell to your class. Point out pages 32-35 where they discuss the periodic 
table. 

2. Display the periodic table or use the included handout. Explain what each part of the 
element’s square represents (symbol, atomic number, atomic weight). 

3. Then discuss how the periodic table is also organized by periods (the rows) and groups 
(columns). A period signifies the number of electron shells an element has. A group 
notes how many valence electrons are in an element. Teach them how to find a group 
and a period on the periodic table. 

4. Hand out the Periodic Table Worksheet, which will send them on a scavenger hunt 
throughout the periodic table. 

5. Once the students have completed their assignment, regroup as a class and discuss the 
correct answer.

Discussion: What did you notice about the groupings of the elements? Which elements 
did you find the most interesting? Does the organization of elements make sense to 
you? Was it difficult to answer these questions once you knew where to find the right 
information?
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Activity: How Big is a Mole?

Grades: 2-5

Materials: periodic table, How Big is a 
Mole? worksheet, a mole’s worth of 
different items (beans, juice, salt, etc), 
Mole and Tell

Subject: Chemistry

NGSS: HS-PS1-7 Mathematical 
Representations

Skills: Mathematic equations, critical 
thinking, understanding and applying rules

Background: Moles measure the amount of a substance. They are used by scientists 
all over the world as a universal standard measurement to measure big quantities of 
small things, and are important in learning and understanding chemistry. One mole of a 
substance may have a higher mass than another due to the amount of molecules in one 
mole of that specific substance. In this assignment, you will teach your students how to 
calculate the molar mass of a chemical compound. This will help your students understand 
how molecule sizes vary among different substances.

Activity: 

1. Read Mole and Tell to your class. Highlight the pages (24-29) that depict the difference 
between a mole of sugar and a mole of water. 

2. Discuss why this occurs. This happens due to the fact that the molecules in different  
substances are bigger or smaller than others. 

3. Then proceed to show students the mass of a mole of different items (beans, juice, salt, 
etc.) to demonstrate this concept further.  

4. Print and pass out the How Big is a Mole? worksheet to each student. Explain to them 
that in order to calculate the molar mass of a substance, scientists take the atomic 
mass and multiply it by how many atoms there are in the substance. For single  
elements, this is pretty easy, but for compounds, they’ll need to multiply the atomic 
mass by the subscript (the small number after an atomic symbol in a compound) and 
add all the elements’ masses together.

Discussion: Why did some of these objects/substances look like they have more or less 
than others? What do you think a mole describes? Did you notice a relationship between 
the atomic mass and the mass of the mole?
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Discussion: Scientific Collaboration

Grades: 2-5

Materials: Mole and Tell

Subject: Chemistry

NGSS: Practices: Obtaining, Evaluating, and 
Communicating Information

Skills: collaboration, communication, and 
critical thinking

Background: When it comes to scientific discovery and experimentation, all great 
minds in science collaborate and work together to bring theories, hypotheses, and ideas to 
fruition! It starts and ends with one person, but the entirety of the scientific community 
comes together to solve and understand the world a little bit better.

Discussion: Looking back at Mole and Tell, there is a section where Mr. Cantello’s class 
discusses that Avogadro did not actually come up with the number, but set the integral 
framework that helped other scientists reach that discovery. Discuss how collaboration 
is important in the scientific community. If you like, you can encourage students to share 
other scientific discoveries they know of that involved multiple scientists working together 
to solve it. Also consider asking students to partner up and research a scientific discovery 
using the Internet. Have them record how many scientists were involved in the finding, 
and what part they played. Come together as a class and discuss what your students have 
learned. Which pair found the largest collaboration, and what did that group of scientists 
discover? Ask the students why they think there were so many scientists involved.
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Activity: A Chemist’s Classified  
Cookie Recipe

Grades: 3-5

Materials: Mole and Tell, calculator, recipe 
sheet, cookie recipe worksheet,  
chocolate chip cookies (premade dough, 
from scratch, or prepackaged), answer 
key.

Subject: Chemistry, Food Science

NGSS: 5-PS1-2 Matter and Its Interactions

Skills: Problem solving, critical thinking, 
working with equations

Background: Mole and Tell discusses how chemists measure the mass of the elements 
and other substances. Chemists and other scientists all use moles as their measurement 
for mass, so this chemist’s chocolate chip cookie recipe is a little hard to decipher! With 
your students, you will need to learn how to convert a recipe that uses moles as the  
measurement to figure out how to make chocolate chip cookies with measurements that 
are more familiar!

Activity: 
1. You have a few options on how to incorporate cookies into this lesson:  

2. Read Mole and Tell out loud to the class. Once you are finished, hand out the  Chemist’s 
Classified Cookie Recipe worksheet and the Cookie Recipe sheet. Discuss the equation 
used to find the grams of a substance that is measured in moles with your students. 

3. You have three steps to convert mole values to grams. 

• Bake chocolate chip cookies before class, and give them to your students after the 
assignment is completed. 

• Buy premade chocolate chip cookies to hand to your students after class. 
• Bake the cookies as a class, as you are solving for the measurements.

• Find how many moles there are of the substance.
• Find the molar mass (atomic weight) of the substance.
• Multiply both the values together. 

 Grams = # of Moles x Molar Mass 
4. Use an ingredient from the recipe as an example to teach the student’s on how to do 

the equation. 
5. Set the students in groups, pairs, or independently, so they can solve each part of the 

recipe in a timely manner. 
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6. After the students finish the conversion of each ingredient, you can bake the cookies as 
a class or start handing out the cookies to the students.

7. While the students (and you) are finishing the cookies, have a discussion about what 
they learned about Avogadro’s number.

Discussion: What did you learn about the measurement of moles compared to grams? 
Do you think that using moles as a unit of measurement for cooking is a good thing or a 
bad thing?
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Numerical Names Worksheet
Match each measurement word to the number it describes.

Couple

Hat-trick

Dozen

Score

Grand

Myriad

20

1,000

2

12

10,000

3

Name:__________________________   Date:_______________________
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How to Read a Periodic Table Worksheet
Use the periodic table to answer these questions.

1. What is the atomic weight of Argon?

2. What is the atomic weight of Plutonium?

3. What is the symbol for Iron?

4. What is the symbol for Zirconium?

5. What is the atomic number for Cobalt?

6. What is the atomic number for Potassium?

7. What group does Radium belong to? How many electrons does it have?

8. What group does Bismuth belong to? How many electrons does it have?

9. What period does Carbon belong to? How many electron shells does it have?

10.  What period does Arsenic belong to? How many electron shells does it have?

Name:__________________________   Date:_______________________



Mole and Tell Science, Naturally!22

This guide was formatted for double-sided printing. 
This page left intentionally blank.



Mole and Tell Science, Naturally!23

How Big is a Mole? Worksheet
Calculate the molar mass (g/mol) of different elements and compounds. 

Refer to a periodic table to find the atomic mass of an element.

Ne (neon):

Zn (Zinc):

Mg (magnesium):

H (hydrogen):

B (boron):

Hg (mercury):

CO2 (carbon dioxide):

NaCl (table salt):

H2O (water):

NaHCO3 (sodium bicarbonate):

C6H12O6 (glucose):

H3PO4 (phosphoric acid):

Name:__________________________   Date:_______________________
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A Chemist’s Classified Cookie Recipe Worksheet
Convert the recipe ingredients from moles to grams using the molar masses listed 
below. Multiply the molar mass of a substance by the corresponding number of moles 
listed on the recipe handout.

Unsalted butter

Brown sugar

Sugar

All-purpose flour

Baking soda

Fine salt

Vanilla extract

Chocolate chips

Large eggs

  Molar Mass of _____

  butter: 503.847 g/mol    salt: 58.44 g/mol
  brown sugar: 342.2965 g/mol   vanilla extract: 152.149 g/mol
  sugar: 342.3 g/mol    chocolate chips: 120.1039 g/mol
  all-purpose flour: 108.068403 g/mol eggs: 160.1711 g/mol
  baking soda: 84.007 g/mol

Name:__________________________   Date:_______________________
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Cookie Recipe

Yield: 30 cookies  

Ingredients

  0.2243 mol unsalted butter
  0.4820 mol brown sugar
  0.4382 mol sugar
  2.6002 mol all-purpose flour
  0.0304 baking soda
  0.1013 mol fine salt
  0.0276 mol vanilla extract
  0.2360 mol chocolate chips
  0.3122 mol large eggs

Instructions

1) Preheat the oven to 375 F. Line two 
baking sheets with parchment paper or 
silicone baking sheets.

2) Melt the butter, either by 
microwaving on medium in a covered 
heat-safe bowl, or in a saucepan on the 
stove. Whisk butter, eggs, sugar, brown 
sugar, and vanilla in a large bowl until 
smooth.

3) Whisk the flour, salt, and baking powder together in a separate bowl. Then 
stir the dry ingredients into the wet ingredients, making sure to not over-mix. 
Stir in the chocolate chips.

4) Scoop large tablespoons of dough onto the baking sheets. Wet your hands 
and roll the dough into balls, and place them about two inches apart from 
each other. 

5) Bake until golden brown, about 12 to 16 minutes. Adjust time depending on 
how chewy or crispy you like your cookies. Transfer cookies to a cooling rack 
with a spatula and let cool.

6) Serve. Cookies can also be stored in a tightly sealed container for up to five 
days.

Recipe adapted from Food Network



Mole and Tell Science, Naturally!29

Answer Key

Numerical Names Worksheet Answers

Couple - 2
Hat-trick - 3
Dozen - 12
Score - 20
Grand - 1,000
Myriad - 10,000

How to Read a Periodic Table Worksheet Answers

1. 39.948 amu 7. group 2 (alkaline earth metal),
2. 244 amu       2 electrons
3. Fe   8. group 15/5A (post-transition
4. Zr        metal), 5 electrons
5. 27   9. period 2, 2 shells
6. 19   10. period 4, 4 shells

How Big is a Mole? Worksheet Answers

Ne: 20.180 g/mol  CO2: 44.009 g/mol
Zn: 65.380 g/mol  NaCl: 58.443 g/mol
Mg: 24.305 g/mol  H2O: 18.01528 g/mol
H: 1.0078 g/mol  NaHCO3: 84.007 g/mol
B: 10.811 g/mol  C6H12O6: 180.156 g/mol
Hg: 200.57 g/mol  H3PO4: 97.994 g/mol

A Chemist’s Classified Worksheet Answers

113 g butter (1/2 cup)  4.2 g vanilla extract (1 tsp)
165 g brown sugar  (3/4 cup) 28.3495 g chocolate chips (12 oz)
150 g sugar (3/4 cup)  50 g eggs (2 large eggs)
281 g flour (2 1/4 cup)
2.55 g baking soda (3/4 tsp)
5.92 g salt (1 tsp)
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We’d love to hear your comments, feedback, and suggestions. 
Please let us know if you enjoy our books and find the 

Teacher’s Guides useful by emailing Info@ScienceNaturally.com.

Be sure to check out our other award-winning books.

We offer titles in English, Spanish, 
English/Spanish bilingual, and more!

Science Naturally books are distributed to the trade by 
National Book Network in the United States and abroad.

For more information about our publications, to request a 
catalog, to be added to our mailing list, or to learn more about 

becoming one of our authors, or joining our team, 
please give us a call or visit us online. 

Science, Naturally!
750 First Street, NE • Suite 700

Washington DC, 20002
202-465-4798

Fax: 202-558-2123
Info@ScienceNaturally.com
www.ScienceNaturally.com


