
FARM TO SCHOOL LESSON PLAN 
HIGH SCHOOL MATH 
TOPIC: ONE IN A MILLION  
 
Lesson Summary: In this lesson, students will learn about serial dilution while 
investigating parts per million—a term used to describe the nutrient concentration of a 
fertilizer solution. This lesson can work as a math lesson or science lesson.  For a math 
lesson, this would be a fun activity to do where students get a chance to do something 
different in math class with a hands-on activity.  This also can be used as an extra credit 
opportunity.   
 
Objectives: Students will… 

• Use serial dilution and understand parts per million measurements 
• Understand how farmers use math and science in their job professions  
• Recognize the importance of fertilizer for crops and the importance of ratios  
• Use math skills to complete student worksheet based on class experiment  

 
Time Required: 40-50 minutes  
 
Background Information:  
 
concentration: the ratio of the mass or volume of a substance (solute) to the mass or 
volume of the solvent or solution 
 
mixture: combination of two or more different substances which are not chemically 
bonded and can be a solid, liquid, or gas 
 
parts per million (ppm): a unit of measurement commonly used to describe the nutrient 
concentration in fertilizer solutions; can also be used to analyze contaminants in food, 
groundwater, air, and more. Compare to one drop of water in a swimming pool 
 
solute: the substance dissolved in a solvent to form a solution 
 
solution: a type of homogeneous mixture in which the particles of one or more 
substances (the solute) are distributed uniformly throughout another substance (the 
solvent) 
 
Fertilizers are used to provide nutrients that are not present in soil in amounts 
necessary to meet the needs of the growing crop. Plants can tolerate a wide range of 
watering and nutritional conditions, but for a commercial farming operation it is 
important to maximize production while minimizing environmental impact. Optimum 
watering and nutritional conditions vary depending on a variety of factors, including 
plant species, stage of life cycle, climate, and environmental conditions. Many growers 
purchase fertilizer, which is a solute, in a concentrated solid or liquid form. The fertilizer 
is then mixed with water to create a fertilizer solution that can be applied to plants. 
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When fertilizer is applied in the field, farmers will calculate nutrient requirements in 
pounds per acre. However, in greenhouse production, the industry standard is parts per 
million. Greenhouses are often used for growing flowers, vegetables, fruits, and 
transplants. Greenhouses allow for greater control over the growing environment of 
plants. Depending upon the type of greenhouse, key factors which may be controlled 
include temperature, light, water, fertilizer, and atmosphere. 
 
Proper fertilization of greenhouse plants is essential for producing a high-quality crop. 
Some nutrients (such as calcium and magnesium) may be mixed into the growing 
medium prior to planting, but most of the nutrients are applied after planting using 
water-soluble fertilizers. Fertilizer injectors are used by most growers to deliver fertilizer 
to plants. These devices “inject” a small quantity of concentrated fertilizer into the 
irrigation line so that the solution leaving the hose is diluted to the proper concentration.  
 
To ensure an adequate supply of the essential elements for plant growth, growers may 
apply water-soluble fertilizers at a dilute concentration on a “constant feed” basis (with 
every watering), or on a periodic basis at a higher concentration. Fertilizer injectors can 
be set at different ratios depending upon the needs of the plants. If the injector ratio in a 
greenhouse operation is 1:100, the injector delivers one gallon of fertilizer concentrate 
with every 99 gallons of water (one part out of 100 parts is concentrated fertilizer). 
 
Materials: 

• Paper towels for clean up 
• Each student will need a writing utensil  
• One white ice cube tray  
• One permanent marker 
• One eye dropper 
• One 1 liter beaker 
• Three small plastic cups 
• Food coloring, any color except yellow 
• Colored Pencils or crayons 
• Water 
• Student handout – Lab worksheet, one to each student (provided)  
• Table or workspace in front of the classroom to set up experiment  

 
Procedures:  

1. Ask students to raise their hands if they’ve ever heard the term “one in a million.” 
Discuss what the term means and why people say it. 

2. Inform your students that they will be learning how farmers manage the 
application of fertilizer to provide adequate plant nutrients. 

3. Explain that today the class is going to investigate the scientific concept of “parts 
per million”—a unit of measurement used to describe a very small amount of 
material. 
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4. Explain that in the scientific community, parts per million is expressed as “ppm.” 
Parts per million is the unit of measurement commonly used to describe the 
nutrient concentration in a fertilizer solution. It can also be used to analyze 
contaminants in food, groundwater, air, and more. 

5. Introduce the lab by explaining that students will use a dilution activity to create 
and investigate solution concentrations. It would be best if the teacher can 
demonstrate this next part in front of the class to all of the students at once.  

a. Hand out “student worksheet” (provided) one to each student.  
6. Review the lab with students and answer questions as needed. 
7. After students complete the dilution lab activity (demonstrated by the teacher) 

and the One in a Million lab worksheet (student handout), use a classroom 
discussion to debrief their findings. Discussion points may include: 

8. Good fertilizer practices that match fertilizer inputs to crop nutrient requirements 
will achieve high-quality, economically sustainable yields and will protect the 
environment. Arable land available for growing food will continue to diminish as 
population growth continues. Efficiently managing inputs, such as water and 
fertilizer, will be essential to feeding a growing population. 

9. Improperly applied fertilizer can lead to environmental problems. It is important 
for anyone who applies fertilizer to follow application instructions. Farmers and 
researchers are constantly testing and implementing new methods for high 
precision use of fertilizers. 

10. Fertilizer is expensive. It is in the farmer’s best interest to apply the correct 
amount of fertilizer, supplying the plants with only the nutrients they need. 

11. One part per million is equivalent to one hole in 55,555 rounds of golf! Put a 
million into perspective by challenging students to use the factor-label method to 
convert one part per million (or one part per billion) to a number that is 
meaningful to them. Consider expressing the unit of measurement in seconds, 
miles, U.S. population, etc. 

 
Assessment: Class Discussion & Review students’ answers from the worksheet 
 
After conducting these activities, review and summarize the following key concepts: 
 

• A mixture is a combination of two or more different substances, which are not 
chemically bonded, and can be a solid, liquid, or gas. 

• If nutrients do not exist in soils, they can be added with fertilizers that are 
properly measured. Parts per million is a method of measuring the correct 
concentration. 

• Using the proper amount of fertilizer is best for the farmer and the environment. 
• Ask students: How did this activity also show you how farmers need to use math 

in their field of work? 
• Further assessment: Use provided answer key to check students’ answers or 

write the answers/fill out worksheet together as a class. 
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Lesson Adapted From:  
 
https://www.agclassroom.org/teacher/matrix/lessonplan.cfm?lpid=314&grade=9&author
_state=0 
 
Supporting Materials:  
 
(Provided/Attached) 

• One in a Million Lab worksheet (student handout) 
• Answers to Commonly Asked Questions (additional information) 
• Answer Key- One in a Million (teacher use only) 
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