
Biochemistry Literacy for Kids, Daniel Fried

Lesson 10 outline 

Preparation:
Hand out worksheet.
Materials needed: a large container of table sugar, kitchen balance, spoon, paper plate, small 
paper cups, 2 L of water in 1L bottles, electric kettle for warming the water, large measuring cup 
capable of measuring in mL up to 1 L. Additional large measuring cup or bowl. 

Students may use calculators to participate in the calculations.

Overview:

Neutron introduction
Students finally learn about the existence of neutrons here.

Defining Avogadro’s number
Using a very simplified approach, we introduce the mole concept. 

Molecular weights
The final step in understanding hydrogen bonding is the realization that the “exposed” protons 
bonded to N, O, and F will be susceptible to electrostatic attraction from lone pair electrons from 
other molecules. 

Mole and Molarity activity
Students get their first “taste” of molarity by making 1 molar and 0.1 molar sucrose solutions.

Lecture sequence:

*To get the mole concept through to young learners, I’ve made some significant simplifications 
in my treatment of atomic weights. I have reduced atomic weights to whole number values so 
that students can perform many of the calculations mentally. By doing this, we ignore the 
presence of the less common isotopes, which influence the actual average atomic masses (the 
values which appear on standard periodic tables). We also neglect the missing mass (the idea 
that mass converts to energy when protons and neutrons combine to form larger nuclei) as well 
as the fact that carbon-12 (not hydrogen) is the only element on which all other masses are 
based—and therefore the only element with an exact and whole number mass. Compounding 
the concept, the the missing mass varies among elements, giving rise to sometimes confusing 
average atomic masses. This is why the mass of oxygen is 15.999. There is no oxygen-15 in the 
environment contributing to the average atomic mass. These topics constitute a lesson in 
themselves, and the simplified version of atomic mass that I present has worked very well with 
students. It is meant to teach practical skills that are useful to beginners. Learning more about 
the actual average atomic masses, which appear on the periodic table, will be covered in a 
future lesson.



Neutron introduction
For small, stable elements, the number of neutrons is generally the same or slightly higher than 
the number of protons. I make students figure out this trend and then trick them with the fluorine 
example. Neon follows the trend, although I don’t present it, with 10 protons and 10 neutrons. 
Mention to students that only neutrons and protons contribute significantly to the mass of an 
atom. Electrons are very light and have an insignificant mass.

Defining Avogadro’s number
In another simplification, I state that Avogadro answers the question: how much does a 
hydrogen atom weigh. Really, atomic masses are based on carbon-12, since it is much easier to 
work with than hydrogen gas. But building up from hydrogen works well for the students. The 
main challenge with this part of the lesson is making them realize that Avogadro’s number (a 
mole) is an amount or number, not a mass. I pose many questions, and use repetition to get this 
through. While some students may be confused in the beginning, I have seen the class make 
great improvements as the lesson continues.

Molecular weights
Usually by the time we begin discussing molecular weights, most students understand the 
concept and have fun doing the math. By this point in the lesson, the students, at least in my 
experience, become quite confident in the calculations.

Mole and Molarity activity
What does a mole of a molecule look like? The instructor can help measure out 1 mole of 
sucrose (about 342 grams). Let all the student see the size of the sucrose pile. 

Optional: to preview the molarity concept, dissolve the sugar in 1 L of warmed water. While the 
sugar is stirring and dissolving, there are some more slides to go over reviewing the solubility 
concept. Sucrose should be very water soluble since it contains so many lone pair electrons and 
polarized hydrogens. Students can also perform a more extensive molecular weight calculation 
to determine how much a mole of hemoglobin would weigh. These exercises help students 
realize that moles are amounts and not weights. A mole of any two molecules will usually be 
different masses.

Once the 1 mole/L solution of sugar is dissolved, dilute 100 mL of sugar water in 900 mL of 
fresh water. This is now a 0.1 mole/L solution. For students who want to taste the difference, 
pour a small cup of each solution and allow to cool. Students can now taste the difference 
between a 1 M and 0.1 M solution! They will notice that 1 M is much sweeter than juice or soda. 
The 0.1 M solution is closer to the concentration of sugar in sugary drinks.

*Avoid using lab equipment like graduated cylinders, spatulas, etc. I bring only kitchen 
implements for this activity. 

For this activity, make sure students can see you dissolving the 1 mole in the 1 L. This is a way 
to give students a reference of what 1 molar looks like. 


