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Welcome to Module 1
Unit 2: Cooking with Whole Grains

STEMsational Ag—The Virtual Farm

Introduction: 
In this unit, learn how to identify whole versus refined grains, as well as several fun 
ways to prepare them.

Pre-assessment: 
	 • Before checking out the Whole Grain Council Calendar (i.e., next bullet), list 3 facts 	
		  that you know about grains.
	 • Check out the Whole Grain Council’s Grain of the Month Calendar.
	 • Choose one of the grains with which you are most familiar like corn, rice, wheat, 		
		  oats, barley, or quinoa
	 • Write down at least one fact you already know about it. 
	 • Learn more about the grain you chose
	 • Then, click “Learn More…” for that grain to read the full paragraph.  
		  https://wholegrainscouncil.org/whole-grains-101/grain-month-calendar
	 • Add two additional details that you did not know prior to reading.

Purpose: 
Not all cereals are created equal. This lesson prompts students to compare and 
contrast grains to see the vast differences in health impacts.



3

STEMsationalAg.com  |  mtsu.edu/chhs  |  Cooking with Whole Grains  |  Grades 9 - 12

Student Learning Outcomes for the Unit: 
	 • Students will dissect their typical daily food consumption for whole grain content.
	 • Students will analyze a graph to spot differences in white, brown, and enriched grains.
	 • Students will compare and contrast food labels to determine the healthier breakfast.
	 • Students will cook pizza using the whole grain quinoa as its dough.
	 • Students will summarize a research finding about whole grain health benefits.

National Agricultural Literacy Outcomes 
Food, Health, and Lifestyle, Theme 3
T3.9-12
A.  Accurately read labels on processed food to determine nutrition content.
C.  Describe the nutritional value that can be added by processing foods.
E.  Explain food labeling terminology related to marketing and how it affects consumer 	
	 choices (e.g., natural, free-range, certified organic, conventional, cage-free,  
	 zero trans- fat, sugar-free, reduced calorie).
F.  Explain how food production systems are influenced by consumer choices.
G. Identify how various foods can contribute to a healthy diet.

Vocabulary: 
• Cereal: a category of grain-producing plants as well as a typical breakfast food,  
	 often enjoyed with milk
• Enriched grain: a refined grain that has had nutrients added back in less and different 	
	 amounts than the original whole grain form  
• Food label: facts posted on a food product to help consumers make informed choices 	
	 by learning what’s inside and how it’s made
• Nutrient dense: when a food has a high level of beneficial ingredients like vitamins, 		
	 minerals, healthy fats, complex carbs, and lean protein for its caloric value
• Economical: when the cost per serving ratio is favorable for a food product
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Materials Needed: 
Quinoa Pizza Ingredients and supplies:

	 • 1 cup quinoa, uncooked and rinsed (or 3 cups prepared)
	 • 4 eggs, beaten
	 • ½ cup low-fat shredded mozzarella cheese
	 • 2 teaspoons extra virgin olive oil
	 • 1 tablespoon & 1 teaspoon low sodium Italian seasoning of choice
	 • 1 teaspoon baking powder
	 • ½ (14-ounce) jar pizza sauce of choice
	 • Low-fat shredded cheese of choice
	 • Preferred toppings (examples: mushrooms, turkey pepperoni, spinach)
	 • Parchment paper
	 • Baking sheet
	 • Measuring cups
	 • 1 pot
	 • 1 large plate
	 • Mixing bowl
	 • Mixing spoon
	 • Pizza cutter or knife
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Activity 1: Enrich Your Whole IQ
Grains can be whole, refined, or enriched. Rice is a common example of these 
variations. For instance, brown and wild rice are whole grains, whereas white rice is 
considered refined since parts of the whole grain have been removed. White rice can 
also be enriched when certain nutrients like iron and folate are added back to the 
grain, typically at different levels than in the prior form. What do all these  
variations mean?

	 • Examine “Data Tables Comparing Nutrients in Various Grains”  
		  and look for key differences on page 7.
		  (Reference: Compare Nutrients in Various Grains, https://wholegrainscouncil.		
		  org/whole-grains-101/health-studies-health-benefits/compare-nutrients-		
		  various-grains).
	 • What is revealed to you as the most consistent, nutrient-dense choices for  
		  rice and wheat?
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Compare Nutrients in Various Grains  
https://wholegrainscouncil.org/whole-grains-101/health-
studies-health-benefits/compare-nutrients-various-grains
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"Data Tables Comparing Nutrients  
in Various Grains"

Data Tables Comparing Nutrients in Various Grains 
Source: Whole Grains Council website  

Whole Wheat versus Refined Wheat versus Enriched Wheat 
Percentage of vitamins or nutrients in each type of flour listed. 
 

Vitamin or Nutrient Whole 
Wheat Flour 

Refined Wheat 
Flour 

Enriched 
Wheat Flour 

Vitamin E 100 8 0 
Vitamin B6 100 11 0 
Magnesium 100 16 0 
Thiamin (B1) 100 24 156 
Riboflavin (B2) 100 24 299 
Niacin (B3) 100 25 119 
Fiber 100 25 0 
Potassium 100 29 0 
Iron 100 33 129 
Folate 100 59 661 
Protein 100 78 0 

 
 
White Rice versus Brown Rice versus Enriched White Rice 
Percentage of vitamins or nutrients in each type of rice listed. 
 

Vitamin or Nutrient Brown Rice White Rice Enriched 
White Rice 

Thiamin (B1) 100 13 106 
Magnesium 100 22 0 
Niacin (B3) 100 25 65 
Vitamin B6 100 34 0 
Folate 100 35 1683 
Fiber 100 36 0 
Potassium 100 46 0 
Riboflavin (B2) 100 52 0 
Iron 100 62 334 
Protein 100 95 0 
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Tweet All About it

		  • Search the Whole Grain Council's Health Studies website to learn more  
			   about how grains benefit our health.
		  • You can filter by keyword, grain, or disease/condition.
		  • Select a study summary you find most interesting to read.
		  • Rewrite a summary of the health benefits as a tweet  
			   (approximately 40 - 70 words long).

 Whole Grain Council's Health Studies
https://wholegrainscouncil.org/whole-grains- 

101/health-studies
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Compare and Contrast the Facts
This next activity is from a video called, "Reading the Food Label". View the video 
screenshots and read along with the narration to learn about reading food labels 
and nutrition facts on food products. Knowing how to do this can help us be savvier 
shoppers. We can purchase more economical and nutrient-dense products with the 
power of this information.

The Nutrition Facts label 
provides information that 
can help you make decisions 
about the foods you eat. 

Here are some tips to help 
you use the information you 
find on the label.

Reading the Food Label 
www.youtube.com/watch?v=s5zroZfMn0I
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q
q

Start at the top and look at how 
many servings of the food are in 
the package.

Next, look at how big the serving 
size is. 

There are eight servings in 
this package.

We can see for this item the 
serving size is one cup. 
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Below the serving 
size is calories. 

The thing to remember with calories, 
is that you may consume more or less 
than what is listed on the label based 
on the number of servings you eat.

Pay attention to the size and number of servings you eat or drink, as it 
may be bigger or smaller than the serving size listed.

For example, if you ate 
two cups of this food item, 
you’d be consuming 460 
calories.
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The label also shows some 
key nutrients that impact 
your health. 

Saturated fat, sodium, and added sugars are nutrients listed on the 
label, that people generally consume too much of and can lead to 
negative health effects. 

Everyone has different amounts of calories they need for their body, so 
choose what is right for you.
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These are nutrients to 
get less of. 

On the other hand, 
dietary fiber, vitamin 
D, calcium, iron, 
and potassium are 
nutrients that people 
generally do not get the 
recommended amount 
of and are important for 
good health. 

These are called nutrients 
to get more of.
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One way, to help you 
determine if a food is 
a high or low source 
of a nutrient, is to look 
at the percent daily 
value. 

The percent daily 
value shows how 
much a nutrient in 
a serving of food 
contributes to the 
daily recommended 
amount.
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For example, a serving of this 
food provides seven percent of 
the recommended amount of 
sodium for the day. 

A general guide to percent 
daily value is 5% DV or less is 
considered low, ...

20% DV or more is considered 
high. 
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More often, choose foods that are 
higher in percent daily value for...

dietary fiber, 

vitamin D, 

calcium, 
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And choose foods that are lower in 
percent daily value for... 

saturated fat, 

iron, 

and potassium. 
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and added sugars.

sodium, 

The next time you go to the store, use these tips to help you choose 
foods to best meet your nutrition needs.



19

STEMsationalAg.com  |  mtsu.edu/chhs  |  Cooking with Whole Grains  |  Grades 9 - 12

Take what you learn from "Reading the Food Label" and use it to weigh the labels of 
two popular cereal choices against each other:

	 • Quaker Old Fashioned Oats
	 • Kellogg's Froot Loops

Open each product's information link. You may have to scroll down on the right to view 
the full "Nutrition Info" for the oats. Be sure to view the left side column (i.e., without 
milk, just the cereal) for the Froot Loops, since that is how the oats information is given 
(i.e., without milk). The information provided is based on an approximately 40 grams 
serving size for each cereal.
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Part 1 Questions
Now that we have them side by side for a more fair evaluation, write down your 
answers to these questions:

	 1. What are the first two ingredients listed for each?  
	 2. Per serving, which has more fiber? More protein?
	 3. More added sugar? More sodium? More saturated fat?
	 4. Optional:
		  • What does each cereal cost at walmart.com? (Use the 18-ounce oats and 19.4 		
			   ounce Froot Loops for a more similar analysis)
		  • How many serving are listed for each of those sizes?
	 5. How many servings are listed for each of those sizes?

Part 2 Questions
Now discuss what your findings might mean with a classmate or family member:

	 1. We want more fiber because it energizes us, helps us feel full, and aids digestion 	
		  and more protein because it makes us the machines we are and powers us each 		
		  day. Which is a better source for more of these?
	 2. We want less added sugar, sodium, and saturated fat because eating a lot of 		
		  these everyday is associated with more health risks like obesity, diabetes, and 		
		  heart disease. Which is a better source for less of these?
	 3. Both offer about the same number of servings, but one costs more overall and 		
		  per ounce. Which purchase will feed you more for what you pay?  

After you answer the questions in parts 1 and 2, look at the Answer Key on page 35  
to see how many you got right!
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Guess the Grains Matching Game 
 
	 • Gauge what you already know about whole grains and learn something new  
		  about the many kinds, their qualities, the ways they are enjoyed, and their 		
		  cultural roots.
	 • Play the game! Guess the Grains Matching Game on page 23.
	 • Note: you will not use all choices available in the word bank.
	 • Use the Grain descriptions for additional information to help you match the  
		  grains on pages 24-31.
	 • When you're done with the matching game, check your answers with the  
		  "Answer Key to Guess the Grains Matching Game" on page 36.  
		  How many did you answer correctly?
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Whole Grain Facts
	 1. Grain 1
		  a.	 Gluten-Free: Yes
		  b.	 Origins: The Americas, Native American Diets
		  c.	 Qualities: Sweet, Hard Kernel, Ground Meal
		  d.	 Common Uses: Cornbread, Popcorn	
	 2. Grain 2
		  a.	 Gluten-Free: Yes
		  b.	 Origins: India, China
		  c.	 Qualities: Buttery, Small, Grit-like
		  d.	 Common Uses: Curries, Pilafs, Stir Fries
	 3. Grain 3
		  a.	 Gluten-Free: No
		  b.	 Origins: Fertile Crescent, Greek Roman 
		  c.	 Qualities: Savory, Chewy, Rice-shaped
		  d.	 Common Uses: Rice Sub, Soups, Risottos
	 4. Grain 4
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Latin America, Southeast Asia
		  c.	 Qualities: Peppery
		  d.	 Common Uses: Sweet and Savory Dishes
	 5. Grain 5
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Northern European, Rainy Climates
		  c.	 Qualities: Sweet and Savory Dishes, Chewy
		  d.	 Common Uses: Porridge, Rice Sub, Cosmetics
	 6. Grain 6
		  a.	 Gluten-Free: No
		  b.	 Origins: Eastern European, Cold Climates
		  c.	 Qualities: Rich and Tangy
		  d.	 Common Uses: Baked Goods, Savory Dishes
	 7. Grain 7
		  a.	 Gluten-Free: Yes
		  b.	 Origins: North America, Great Lakes
		  c.	 Qualities: Nutty, Chewy
		  d.	 Common Uses: Soups, Stuffing, Grain Salads
	 8. Grain 8
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Africa, Drought Tolerant
		  c.	 Qualities: Sweet, Hints of Corn and Wheat
		  d.	 Common Uses: Baked Goods, Couscous Sub

Whole Grain Word Bank 
A.	 Amaranth
B.	 Barley
C.	 Buckwheat
D.	 Bulgur
E.	 Corn
F.	 Freekeh
G.	 Millet
H.	 Oats
I.	 Quinoa
J.	 Rice
K.	 Rye
L.	 Sorghum
M.	Teff
N.	 Whole Wheat Flour
O.	Wheat Berries & Ancient Wheats
P.	 Wild Rice

"Guess the Grains Matching Game"
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Cook a Protein-Packed Pizza 

With so many individuals reducing their intake of gluten, it's important to know about 
gluten-free grains. Plus, there are almost twenty varieties with different flavors and 
textures to enjoy!

Let's try something different than baking pizza with a traditional dough. How about 
quinoa for a pizza crust? Not only can this "Quinoa Pizza Recipe" enliven a common 
pie, but quinoa is a rich and complete protein source.

Note: You will need to cook the quinoa to make this recipe. Cook time is 15 minutes. 
The recipe contains instructions if you need help with this step. You can even cook 
the quinoa in advance: measure what you need for the dough, freeze it, and then 
thaw it a day or two beforehand.

Quinoa Pizza
Recipe Developer: Shannon Blair

Dough Ingredients:
	 • 1 cup quinoa, uncooked and rinsed (or 3 cups prepared. Use step 2 in the 			
		  directions below if you do not know how to cook the quinoa.  
		  Cook time is 15 minutes.)
	 • 4 eggs, beaten
	 • ½ cup low-fat shredded mozzarella cheese
	 • 2 teaspoons extra virgin olive oil
	 • 1 tablespoon and 1 teaspoon low sodium Italian seasoning of choice
	 • 1 teaspoon baking powder

Toppings:
	 • ½ (14-ounce) jar pizza sauce of choice (I like the Prego brand)
	 • Low-fat shredded cheese of choice
	 • Your choice to additional toppings  
		  (examples: mushrooms, turkey pepperoni, spinach)
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Directions:
	 1. Heat oven to 420.
	 2. Prepare quinoa if uncooked. Bring 2 cups of water to a boil, stir in 1 cup rinsed 	
		  quinoa, cover, and simmer 15 minutes. Uncover, cook 5 minutes more on low 	
		  or until water absorbed. Transfer onto a large plate, spreading out, to cool about 	
		  10 minutes.
	 3. Meanwhile, prep egg mixture and toppings.
	 4. For egg mixture, stir together the beaten eggs, extra virgin olive oil, seasoning, 	
		  the ½ cup mozzarella, and baking powder. Stir cooled quinoa into egg mixture.
	 5. Pour onto a parchment paper-lined baking sheet. Press out into a  
		  ¼” thick rectangle.
	 6. Bake dough on middle rack 20 minutes.
	 7. Add toppings. Bake another 5 minutes. Broil, watching carefully, to brown  
		  the cheese.

Yield: 1 large pizza, about 16 rectangular slices

Note: Remaining sauce freezes and thaws well for future use. Freeze leftovers for 
power lunches and defrost in the microwave.
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Post-Assessment

Activity: 
	 1. 1. Look at the facts and details you wrote on your Pre-Assessment.   
		  Add anything new you learned about whole grains.
	 2. Choose a recipe that includes whole grains and make it. Try to pick something  
		  you have never made before. Ask an adult to help you, if needed.
	
Optional:
	 3. Create a video (like a TikTok or Instagram Reel) of yourself after you cooked 		
		  something with whole grains.
	 4. Include the following in the video:
			   1. Identify the recipe you made and why you choose it
			   2. The ingredients you used
			   3. Your reaction and review of how it tastes
			   4. Would you make this and eat it again?
			   5. Would you add anything to make it taste better or do you like it as is?
			   6. What are your thoughts on cooking with whole grains?
			   7. Give it a thumbs up or thumbs down rating
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Answer Key for Comparing Quaker Old Fashioned Oats  
to Kellogg’s Froot Loops (page 21)

Part 1 Questions
	 1. Oats: Whole grain rolled oats (only one listed). Froot Loops: Corn flour blend 		
		  and sugar
	 2. Oats: more of both (nearly double)
	 3. Oats: zero added sugar and sodium. Froot Loops: almost 25% daily value, 	  
		  added sugar, and almost 10% daily value sodium. Both: same saturated  
		  fat levels
	 4. Oats: $2.38 (13.2 cents per ounce). Froot Loops: $3.98 (20.5 cents per ounce)
	 5. Oats: about 13. Froot Loops: about 14

Part 2 Questions
	 1. Oats
	 2. Oats
	 3. Oats
	 4. Oats! It is okay to enjoy cereals like Froot Loops on occasion for a treat, but it  
		  is good to eat cereals more regularly like oats for more morning wins. Need 		
		  inspiration? The Super Healthy Kids web page has several tasty  
		  ways with oats, hot or cold.
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Answer Key to "Guess the Grains Matching Game" (page 23)

	 1. Grain 1: Corn (note: corn on the cob not whole)
		  a.	 Gluten-Free: Yes
		  b.	 Origins: The Americas, Native American Diets
		  c.	 Qualities: Sweet, Hard Kernel, Ground Meal
		  d.	 Common Uses: Cornbread, Popcorn
	 2. Grain 2: Millet
		  a.	 Gluten-Free: Yes
		  b.	 Origins: India, China
		  c.	 Qualities: Buttery, Small, Grit-like
		  d.	 Common Uses: Curries, Pilafs, Stir Fries
	 3. Grain 3: Barley (note: pearled not whole)
		  a.	 Gluten-Free: No
		  b.	 Origins: Fertile Crescent, Greek Roman 
		  c.	 Qualities: Savory, Chewy, Rice-shaped
		  d.	 Common Uses: Rice Sub, Soups, Risottos
	 4. Grain 4: Amaranth
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Latin America, Southeast Asia
		  c.	 Qualities: Peppery
		  d.	 Common Uses: Sweet and Savory Dishes
	 5. Grain 5: Oats
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Northern European, Rainy Climates
		  c.	 Qualities: Sweet and Savory Dishes, Chewy
		  d.	 Common Uses: Porridge, Rice Sub, Cosmetics
	 6. Grain 6: Rye
		  a.	 Gluten-Free: No
		  b.	 Origins: Eastern European, Cold Climates
		  c.	 Qualities: Rich and Tangy
		  d.	 Common Uses: Baked Goods, Savory Dishes
	 7. Grain 7: Wild Rice
		  a.	 Gluten-Free: Yes
		  b.	 Origins: North America, Great Lakes
		  c.	 Qualities: Nutty, Chewy
		  d.	 Common Uses: Soups, Stuffing, Grain Salads
	 8. Grain 8: Sorghum
		  a.	 Gluten-Free: Yes
		  b.	 Origins: Africa, Drought Tolerant
		  c.	 Qualities: Sweet, Hints of Corn and Wheat
		  d.	 Common Uses: Baked Goods, Couscous Sub
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