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UNIT OVERVIEW
   

2600 RIVER PLAZA DRIVE #220, SACRAMENTO, CA 95833               ( 800 ) 700-2482    
  

Learn About Ag.org

Brief Description

This three-lesson unit for grades five through eight is designed to teach students about producing, 
preparing, and preserving California agricultural commodities, while fostering an appreciation for  
how fruits and vegetables “start” in the field and “finish” at the table. Lessons include inquiry-based, 
real life challenges that engage students in a meaningful way, as they discover the story behind 
how their food is produced. 

These lessons can be used separately or together and may be taught in any order. In the first
lesson, Get Growing, students will use engineering design principles to solve a realistic
planting problem. The lesson also includes related multi-step math problems that farmers face
daily. In the second lesson, Tasty Testing, students will use map skills to discover the geographic 
regions where basil, oregano, and cilantro have cultural significance. An herb observation and 
taste test will challenge students to use their senses when comparing common herbs. In the 
third lesson, Preserving the Powerful Pepper, students will investigate how probiotics play a part 
in preservation and create their own probiotic food. Finally, three fact and activity sheets are in-
cluded on green (snap) beans, herbs, and bell peppers. The fact sheets include information about 
commodity production, history, nutrition, top producing counties, and economic values. The 
activity sheets provide specific lesson ideas and fun facts for each topic. To extend the
lessons, student workbooks with independent reading and activities are available. Videos 
featuring California farmers demonstrating how bell peppers, green beans, and herbs are 
produced, preserved, and prepared are available at LearnAboutAg.org. 

California Standards 

A concerted effort to improve student achievement in all areas has impacted education throughout 
California. The California Foundation for Agriculture in the Classroom provides educators with 
numerous resource materials and lessons that can be used to teach and reinforce the current 
education standards for California Public Schools including Common Core and Next Generation 
Science Standards. The lessons encourage students to think for themselves, ask questions, and 
acquire problem-solving skills while learning the specific content needed to better understand 
the world in which they live. 

This unit includes lessons that can be used to teach and reinforce many of the educational stan-
dards covered in grades five through eight. It can be used as a self-contained unit, to 
enhance themes and lessons already in use, or can provide technical information about 
nutrition and agriculture. 
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• Students will solve mathematical 
challenges related to agricultural production. 

• Students will understand the importance
of engineering in agricultural production.

leSson objeCtives:
• Students will know planting 
specifications for green bean seeds. 

• Students will design a green bean planter  
that meets set criteria and constraints.

Get Growing

place value, properties of operations, and/or the 
relationship between addition and subtraction; 
relate the strategy to a written method and explain 
the reasoning used.

• CC Math: 5.MD.1: Convert among different-
sized standard measurement units within a given 
measurement system (e.g., convert 5 cm to 0.05 m), 
and use these conversions in solving multi-step, real 
world problems.

• CC Math: 6.NS.2: Fluently divide multi-digit 
numbers using the standard algorithm.

• CC Math: 6.RP.3: Use ratio and rate reasoning 
to solve real-world and mathematical problems, 
e.g., by reasoning about tables of equivalent ratios, 
tape diagrams, double number line diagrams, or 
equations.

• CC Math: 7.NS.3: Solve real-world and 
mathematical problems involving the four operations 
with rational numbers.

• NGSS: MS-ETS1-1: Define the criteria and 
constraints of a design problem with sufficient 
precision to ensure a successful solution, taking into 
account relevant scientific principles and potential 
impacts on people and the natural environment that 
may limit possible solutions.

• NGSS: MS-ETS1-2: Evaluate competing design 
solutions using a systematic process to determine 
how well they meet the criteria and constraints of   
the problem. 

• NGSS: MS-ETS1-3: Analyze data from tests to 
determine similarities and differences among several 
design solutions to identify the best characteristics 
of each that can be combined into a new solution to 
better meet the criteria for success.

• CC Math: 5.NBT.5: Fluently multiply multi-digit 
whole numbers using the standard algorithm.

• CC Math: 5.NBT.7: Add, subtract, multiply, and 
divide decimals to hundredths, using concrete 
models or drawings and strategies based on 

standards 

Grade Level: 5-8
three or four 

50-minute leSsonS

leSson title:
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BaCkground information 

Green beans, also called snap beans, are edible pod beans that can be grown as bush beans or 
pole (climbing) beans. California farmers primarily plant bush beans. The seed is planted as early 
as March and as late as August, depending on first and last frost. 

Seed is planted mechanically by a tractor 
pulling a machine called a planter. Planters 
place each green bean seed an optimal 
distance apart to yield the most beans 
per acre. The planter looks very complex, 
yet the basic concept is a simple machine 
that makes production of green beans 
more efficient and easier for the farmer. 
The beans are planted at 80 pounds per 
acre, two lines (rows) per 38-inch bed 
at six to eight seeds per foot. There are 
approximately 2,000 seeds per pound, 
depending on seed size. 

In this lesson, students will design a simple 
green bean planter. They will complete the 
design process by defining the problem, 
developing possible solutions, and 
improving their design. By the end of the 
lesson, students will appreciate how simple 

• Chart paper or blackboard, with   
 markers or chalk

•  Handout: The Planter Challenge              
(one per student)

•  Green bean seeds (one packet per group)

•  Materials that can be used to create a simple 
machine. Choose some of the following: 
duct tape, clear tape, straws, toilet paper 
tubes, small and  large cups, corrugated 
cardboard, plastic wrap, tin foil, newspaper, 
scissors, single-hole punch, paper clips, 
rubber bands, washers, wooden skewers, 
brass fasteners, string, card stock.

materialS
Get Growing 
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machines make life easier. 

Procedure ( Part 1 )

1. Introduce the challenge. Tell students they will be building a green bean planter that will 
mechanically drop three or more seeds onto a piece of masking tape.

2. Engage students by reviewing the six types of simple machines. Write the names of each simple 
machine on the board, and invite students to give examples for each. If possible, also show an 

example of each simple machine. 
a. Wedge: Used to separate two objects, lift an object, or hold   
an object in place. (Example: rubber door stop)
b. Lever: Used to move an object or lift a load. (Example: pliers)
c. Inclined Plane: Used to lift or lower a load. (Example: slide)
d. Wheel and Axle: Used to reduce friction when an object is   
 moved horizontally. (Example: bicycle)
3. Show students the materials and ask, “How can you make a simple green bean planter from 
these materials?” Give students additional design parameters and performance parameters:
  
  a.  The seeds must be dropped by the machine.
  b.  The seeds must be dropped in intervals.
  c   At least one simple machine must be employed.
  d.  You may only use the materials provided to the class.

After discussing their ideas, distribute The Planter Challenge handout and instruct students to 
complete the Brainstorm and Design section. 

4. Have students explain their initial planter design to groups of three or four students. After each 
individual idea is explained, have the student groups create a group prototype which could include 
selecting one design to move forward with, or combining pieces from multiple student designs 
and creating a new prototype. Have students draw their proposed group design on The Planter 
Challenge handout.

5. Allow students 20 minutes to build and test their prototype. Remind students to follow their 
group prototype design, testing periodically and redesigning as necessary. Design problems and  

e. Pulley: Used to reverse the direction of the lifting force—
 if you want to lift something up, you use force to pull down.   
     (Example: flagpole)
f. Screw: Used to compress two objects or hold an object in   
 place. (Example: a jar and lid)

a. b. c.

d. e. f.
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solutions must be noted on The Planter Challenge handout in the Build, Test, Evaluate, and Redesign
section. If needed, adjust time and material constraints to meet the needs of the students.

6. Evaluate student designs by having groups demonstrate their planter prototypes and determine 
if they meet design parameters and performance expectations. 

7. Invite students to share their designs and how they solved any problems that came up. 
Emphasize the key themes in this challenge—using simple machines and achieving precise 
results—by asking questions such as: 
  
 a.  What limited your design solutions?
 b.  What methods did you use to move the seed precisely onto the target row?
 c.  What strategies were successful for planting one seed at a time?
 d.  How did your understanding of simple machines influence the design of your planter?

8. Instruct students to complete the Reflection section on The Planter Challenge handout. 
Assess student work for completeness and accuracy.

Procedure ( Part 2)

1. Explain to students that having access to a machine that plants green bean seeds is important to 
farmers. Additionally, there is a great amount of planning that needs to happen before the planter 
can enter the field.

2. Distribute The Math Challenge handout. Read the introduction together, and instruct students 
to solve the problems independently. 

3. Lead a class discussion on why we use machines and how long it would take students if they 
had to plant the seeds by hand. Have students synthesize information and share the importance of 
using machines in agricultural production.

variation

Take the lesson outside and have students test their planter prototypes in a garden bed. Cover the 
seeds with soil and apply water. Routinely care for the plants and enjoy a harvest of green beans.

extensions

• YouTube hosts a variety of videos that show commercial green bean planters in action! Share one 
of these videos with your students, then create a simple Venn diagram to illustrate the similarities 
and differences between student designs and commercially adopted designs. 

• Gather different types of green bean seeds and classify 
them according to size, coating, color, etc. 

• Explain to students that engineers must be mindful of design 
costs. Have students determine the cost of their prototype.

1. 6,580,000 seeds
2. 3,290 pounds
3. $24,675.00

math challenge answer key:

4. 2,047,320 square feet
5. 31 miles
6. 5 hrs and 10 mins

(FOR PAGE 10)



PAGE 8            © CALIFORNIA FOUNDATION FOR AGRICULTURE IN THE CLASSROOM  LearnAbout Ag.org

•  The seeds must be dropped by the machine
•  The seeds must be dropped in intervals
•  At least one simple machine must be employed
•  You may only use the materials provided to the class   

introduction:

additional  Parameters 

and exPeCtations:

THE PLANTER CHALLENGE

3. How will you 
direct the

seed onto the
masking tape?

1. How will the  
planter move

down the row?

2. What’s the
best way to

make a single
seed drop?
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•  The seeds must be dropped by the machine
•  The seeds must be dropped in intervals
•  At least one simple machine must be employed
•  You may only use the materials provided to the class   

Use the materials to build your planter. Then test it by adding seeds and dropping them in a line. 
When you test, your design may not work as planned. When engineers solve a problem, they try 
different ideas, learn from mistakes, and try again. The steps they use to arrive at a solution is called 
the design process. Study the problems and then redesign. 

FOR EXAMPLE, if...

our SolutionSdeSign Problems

reflection
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The Math Challenge
introduction: farmerS uSe a signifiCant amount of math in their 
daily oPerationS. Solve the proBlemS below. Show your work and 
include units in your answers.

1.  A farmer is planting a 47-acre field of green beans. How many
seeds must be purchased if the farmer plants 140,000 seeds per acre?

2. Green bean seeds are sold in pounds. There are approximately 2,000 seeds per pound, depending on   
seed size. How many pounds should the farmer purchase? 

3. The price of green bean seed is $37.50 for a five-pound bag. How much will it cost to plant the entire field? 

4.  An acre is an area of land equivalent to 43,560 square feet. What is the area, in square feet, of the      
farmer’s field? 

5.  There are 351 rows in the field. Each row is 1,400 feet long. The planter can plant three rows at the same 
time. How many miles will the tractor drive to plant the entire field? Hint: There are 5,280 feet in one mile. 

6.  If a tractor travels at 6 MPH, how long will it take to plant the entire field? 

Name:      Date:    Class:



© CALIFORNIA FOUNDATION FOR AGRICULTURE IN THE CLASSROOM   LearnAbout Ag.org PAGE 11 

• Students will understand the role of
evaporation in herb drying.

• Students will recognize the different          
properties of dried and fresh herbs. 

• CC Math: 5.G.2: Represent real world and 
mathematical problems by graphing points in 
the first quadrant of the coordinate plane, and 
interpret coordinate values of points in the 
context of the situation.

• CC ELA: Grades 5-8.1: Cite textual evidence 
to support analysis of what the text says 
explicitly as well as inferences drawn from the 
text.

• CC ELA: Grades 5-8.7: Integrate information 
presented in different media or formats (e.g., 
visually, quantitatively) as well as in words to 
develop a coherent understanding of a topic 
or issue.

• NGSS: MS-LS-1.8: Gather and synthesize 
information that sensory receptors respond to 
stimuli by sending messages to the brain for 
immediate behavior or storage as memories.

• CA History-Social Science: 6.1.2: Identify 
the locations of human communities that 
populated the major regions of the world and 
describe how humans adapted to a variety 
of environments.

 • CC Math: 5.G.1: Use a pair of perpendicular 
number lines, called axes, to define a 
coordinate system, with the intersection of 
the lines (the origin) arranged to coincide 
with the 0 on each line and a given point in 
the plane located by using an ordered pair 
of numbers, called its coordinates.

 leSson objeCtives:

  • Students will know the geographic  
  regions where basil, oregano, and cilantro  
  have cultural significance. 

Grade Level: 5-8
two 50-minute leSsonSTASTY TESTING

leSson title:

standards 
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• Chart paper or blackboard, with  
markers or chalk
  
• Student text: The Wonderful World
of Herbs (one per student)
 
• Ruler (one per student)

• Handout: Herb Observation Rubric
(one per student)
 
• Dried herbs: oregano, cilantro, and basil 
 
• Fresh herbs: oregano, cilantro, and basil
 
• Small sampling cups (six per student or 
pair of students)

BaCkground information 

Herbs are plants useful for culinary, cosmetic, industrial, medicinal, landscaping, decorative, 
and fragrance purposes. They are different than spices. Herbs are typically leafy green or 
flowering plants, while spices are dried seed, bark, berries, or fruit and are often ground. 

The use of plants as herbs has been important 
to all cultures since long before history was 
recorded. Hundreds of tribal cultures have 
used wild and cultivated herbs for religious, 
medicinal, and food purposes for thousands 
of years. As civilizations developed so did 
the knowledge for the use of herbs. Today, 
culinary herbs are often used in dried and 
fresh forms. Fresh herbs can be found in 
grocery stores or backyard gardens, but have 
a relatively short shelf-life. Dried herbs allow 
for storage and year-round availability. In this 
lesson, students will learn about three specific 
herbs that are commonly found in student 
kitchens: basil, oregano, and cilantro.

TASTY TESTINg

materialS
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Procedure ( Part 1 )

1. Ask learners:
 •   Which herbs does your family cook with at home? 
 •   What herbs are in foods you like? 

2. Record responses on chart paper. At this point, students may respond with herbs or spices. 
That’s okay, accept all responses. Record responses in two columns, with spices on one side and 
herbs on the another. Do not label the columns. After adequate time brainstorming, ask students, 
“What heading would you place above these columns?” Explain the difference between herbs 
and spices. Tell students that today they will be exploring herbs around the world. 

3. Distribute the student text titled, The Wonderful World of Herbs. Students will read the text 
and answer related questions. Allow students 5-10 minutes to complete the fill-in-the-blank 
portion of the activity.

4. Review answers and facilitate 
related discussion.

5. If necessary, demonstrate how to find 
coordinates on a map. As a class identify the 
x-axis (the equator) and the y-axis (the prime 
meridian). Review the points of a compass and 
their related quadrants. Students will integrate 
the information from the text with the latitude and longitude coordinates to plot and label each 
location on the map. Allow 10-20 minutes to complete the activity. 

6. Have students share the name of each country plotted on the map, popcorn-style. Remind 
students that the use of plants as herbs has been important to all cultures since before history 
was recorded. Tell students that tomorrow they will use their senses to compare the herbs they 
learned about in today’s lesson.

7. Collect the handouts and assess for completeness and accuracy.

Procedure ( Part 2 )

1. To prepare for this activity, place a small sample of each dried herb and each fresh herb in six 
separate tasting cups. Label the fresh herbs with their common names. Label the dry herbs A (for 
cilantro), B (for oregano), and C (for basil). Prepare a set for each student (or pair of students).

2. Explain to students that they will use their senses to gather information about herbs. 
Describe how when you taste something, approximately 10,000 taste buds respond to the food 
stimuli by sending messages to the brain. In addition, our olfactory system (our sense of smell) 
sends messages to the brain. These messages integrate to create our perception of flavor. Our 
taste experiences inform our behavior and are often stored as memories. 
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Procedure ( Part 2 ) cont.

3. Guide students to compare the fragrances of fresh and dried herbs. Instruct students to 
match each fresh herb to the herb’s dried version, using only their sense of smell. For 
example, instruct students to smell fresh basil. Then, smell all three dried herbs and attempt to 
identify which is dried basil. Repeat this process for cilantro and oregano. Reveal the identity of 
the herbs (A: cilantro, B: oregano, C: basil). Direct students to label their previously unknown 
samples correctly.

4. Distribute the Herb Observation Rubric. Review the rubric with the class, and emphasize the 
importance of providing detailed and descriptive observations. They will taste each sample 
individually and record their observations in the appropriate cell. Have students complete their 
rubric. 

5. After completing their observations, discuss:

 a.   Favorite or least favorite herbs of the six samples.
 b.   Similarities and differences between dry and fresh herbs.
 c.   Similarities and differences between different herbs.
 d.   Strength of flavor in dry and fresh herbs.

variations

• Lead students through the process of drying their own herbs. After cutting fresh herbs from the 
garden, make small bunches with string. Hang the bunches up to dry, leaves downward, covered 
loosely with thin paper bags. Allow seven to 10 days to dry, depending on the size of the bunches 
and humidity. 

• Use an online mapping tool to plot coordinates for map activity. 

extensions

• Instruct students to find a family or cultural recipe that includes basil, oregano, or cilantro to 
share with the class. Bind recipes together to create a class cookbook, or bring prepared dishes to 
share in a class potluck.  

• Use a conversion chart to convert fresh herbs to dry herbs in your favorite recipes (or dry to fresh).

• Use photo chromatic material to capture herb shadows outside.

• Plant a variety of herbs, including basil, cilantro, and oregano in a school garden or classroom 
planter box.
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The use of plants as herbs has been important to all cultures since long before history was 
recorded. Hundreds of tribal cultures have used wild and cultivated herbs for religious, medicinal, 
and food purposes for thousands of years.

Native to Arab countries near the Mediterranean 
region, cilantro made its way along the spice 
routes in Spain. From there, the Western 
expansion of the Spanish empire brought new 
cooking styles and ingredients across the ocean 
to the “New World.” It continues to be grown in 
Brazil, Cuba, the Dominican Republic, El Salvador, 
Costa Rica, Puerto Rico, Mexico, and the United 
States. Cilantro is harvested in fresh cut bunches, 
and has a distinct “fresh” flavor. Most salsas that 

you dip your chips into contain cilantro as it is a staple herb in Latin America. The seeds of the 
cilantro plant are dried and appear in spice racks whole or ground with the name of coriander.

Oregano is a culinary herb with leaves that have an aromatic, warm, and slightly bitter taste. This 
popular herb is commonly used in Italian cooking, mostly in its dried state, as a “pizza sauce 
herb” but has its origins in Greece. The Romans also used oregano because they enjoyed the 
taste and found it easy to grow. Their love of the herb helped spread its use throughout Europe 
and Northern Africa. It is used in the Philippines, Argentina, and throughout Latin America. In 
Mexico, it can be used to season meats, stews, and soups and the aroma in the leaves is often 
used to flavor Mexican rice.

Basil has been cultivated for more than 4,000 years. There are more than 200 different 
varieties of basil. Basil is native to areas in Asia and Africa and grows wild as a perennial on 
some Pacific islands. Basil was brought from India to Europe through the Middle East in the 
sixteenth century, and subsequently to America in the seventeenth century. Basil is a popular 
culinary herb used in many cuisines including Italian and Thai. Italians use a mortar and pestle 
to grind basil with oil, garlic, cheese, and nuts to make pesto. Pesto is commonly used as a 
pasta sauce. In Thailand, basil is used to infuse flavor into foods, like the traditional Thai green 
curry. The herb is added at the end of the cooking process to retain its aroma and flavor.

Herbs have been used to improve the flavor of foods throughout history. It is no different 
today. Take a trip around the world without even leaving your kitchen—use herbs! 

Student text:

The wonderful world of herbs
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Herb Observation Rubric
basil oregano cilantro

freSh freSh freShdried dried dried

SKETCH
What does
the sample
look like?

COLOR
What is

the specific
color?

TEXTURE
What does
it feel like?

TASTE
What

adjective
describes
the taste?

FLAVOR
How strong is 
the flavor on
a scale from 

1-10?
1 is weak,

10 is strong

Name:      Date:    Class:
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•  Students will observe properties of
preserved foods and state changes that
have occurred. 

•  CA Health Education Content Standards:  
Grade 5: 7.2.N: Demonstrate how to prepare a 
healthy meal or snack using sanitary food 
preparation and storage practices.

•  CA Health Education Content Standards: Grades 
6-8: 1.1.N: Describe the short- and long-term 
impact of nutritional choices on health. 

•  NGSS: MS-LS-1.5: Construct a scientific 
explanation based on evidence for how 
environmental and genetic factors influence the 
growth of organisms.

•  NGSS: MS-PS-1.2: Analyze and interpret data  
on the properties of substances before and after 
the substances interact to determine if a chemical 
reaction has occurred.

•  CC ELA: RST-6-8.3: Analyze in detail how a key 
individual, event, or idea is introduced, illustrated, 
and elaborated in a text (e.g., through examples 
or anecdotes).

leSson objeCtives:
 •  Students will understand the health  
 benefits of probiotics.   

 •  Students will preserve peppers to 
 create their own probiotic food. 

preserving the
powerful pepper

leSson title:

StandardS

Grade Level: 5-8
one 50-minute leSson
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• Chart paper or whiteboard, with markers 
 
• Fresh bell pepper and spoiled bell
 pepper in sealable plastic bag
 
• Student Text: Perfectly Pickled:
 Probiotics Pack a Punch (one per student)
 
• Text Analysis: Perfectly Pickled:
 Probiotics Pack a Punch (one per student)
 
• Sweet and sour brines (teacher 
 prepared, see recipe)

 
• Lab Handout: Creating Pickled Bell Peppers  
 (one per student)

• Disinfectant wipes (one per group)

• Mixed bell peppers, washed, seeded, and  
 chopped (approximately 14 cups)

• Pint jars and lids, clean and sterile (two 
 per group)

• Canning funnel (one per group, optional)

• Permanent marker (one per group)

• Masking tape (4” strip per group)

BaCkground information 

One characteristic of produce is its perishability. Unless produce is eaten within a relatively 
short timeframe, it must be preserved. Once preserved, the nutritional value is maintained and 
the presence of pathogens can be avoided. Bell peppers are perishable and can last up to three 
weeks whole, but typically only a few days once 
cut. 

Bell peppers are most often preserved by 
freezing or pickling. These preservation 
processes help maintain the nutritional value 
of the pepper for up to one year. Peppers are 
an excellent source of vitamin C and vitamin 
A. Vitamin A and vitamin C are antioxidants, 
which are substances that remove potentially 
damaging oxidizing agents (sometimes called 
free radicals) in a living organism—humans included. Eating one red bell pepper provides 100 
percent of the vitamin C and 45 percent of the vitamin A the body needs each day. Studies 
suggest that nutrients found in red bell peppers reduce stress, lower inflammation, and 
decrease the risk of cardiovascular disease and cancers. 

Eating preserved peppers that have been pickled offers additional health benefits. During 
the pickling process, live microorganisms are introduced. These microorganisms are linked 
to numerous health benefits when consumed, including weight loss, improved digestion, 
enhanced immune function, better skin, and a reduced risk of many diseases.

materialS
preserving the powerful pepper
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Procedure ( Part 1 )
 
1. Before the lesson, write the words “perishable,” “preserve,” and “probiotic” across the 
whiteboard or chart paper. 

2. Show students a fresh bell pepper and a spoiled bell pepper in a sealable bag. Pass around 
the peppers and discuss the differences in appearance, smell, and texture. 
  
  •  As students make comments about the spoiled pepper, capture brainstormed   
   words around the word “perishable.” 

  •  Ask students what methods could be used to maintain the texture, flavor, and nutritional  
   value of the pepper. Guide students towards the words: canned, dried, frozen, and   
  pickled. Capture these words around the word “preserve.”

  •  Ask students to consider the origin of the word “probiotic.” Explain that the Latin   
  prefix “pro” means for and the Greek root “bio” means life. Capture these words   
   around the word “probiotic.”

3. Distribute the student text titled, Perfectly Pickled: Probiotics Pack a Punch. Guide students 
through a close reading of probiotics focusing on the essential question, “What are probiotics 
and how do they contribute to human health?”

4. Allow students 10-15 minutes to complete the text analysis. Collect student work and assess 
for completeness and accuracy.

Procedure ( Part 2 )

1. For this activity, prepare the Pepper Brine Recipes in advance. Create one batch of each 
recipe. Place containers on a clean table top with cups or utensils for pouring into jars.

2. At the beginning of the lesson, remind students that before working with any type of food it is 
important to make sure that the environment is clean and hands are washed. Review classroom 
protocol for hand washing.

3. Tell students that today they
will be creating their own probiotic
food, pickled peppers. They will
be fermenting two jars of peppers,
one sweet and one sour. Divide
students into groups of five.
Distribute the Creating Pickled
Bell Peppers lab handout. Read
the instructions together, answer
questions, and circulate around
the room to guide students through
the lab.
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4. Provide opportunities for students to make daily observations of their pickled peppers for the 
following six days. After six days, sample the peppers and discuss the following questions: 
     
 • What changes did you observe in your pickled peppers over the course of six days?
     
 •  Based on your reading of Perfectly Pickled: Probiotics Pack a Punch, what key   
  ingredients must be in the brine recipe to promote the growth of good bacteria?
 
 • Why was it important to keep jars sealed and refrigerated during the process?
     
 • How did the fermentation process change the flavor and texture of the bell peppers?
     
 • Did this experiment cause a chemical or physical reaction? Use evidence to support   
 your claim.

variations

• Provide a variety of fresh or dried herbs for students to add to their pickled pepper recipe. 
Organize a class taste test and vote to determine the most flavorful recipe. 

• Use bell peppers grown as part of a school gardening project. 

extensions

• Browse the many different episodes of The Fermentation Podcast and listen together to learn 
more about the health benefits of fermented food. (fermentationpodcast.com)  

• Compare the cost of fresh bell peppers with value-added products like pickled peppers or 
roasted bell peppers. Calculate the percent increase per ounce for value added products.

• The Exploratorium website features articles about fermented foods and additional 
experiments. Learn more at exploratorium.edu/cooking/pickles.
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Perfectly Pickled:
Probiotics
Pack a Punch
Long before probiotics became a health and nutrition 

buzz word, cultures throughout history and across 

the globe were celebrating fermented, or pickled, 

foods. Historically, the process of pickling foods was 

intended as a preservation method. Today, nearly 

every global culture includes at least one fermented 

food in its culinary heritage. 

 

Russian microbiologist Elie Metchnikoff (1845-1916) 

was the first to associate the consumption of  

fermented dairy products with the good health and 

longevity of Bulgarians back 

in 1907. He proposed that 

the acid-producing bacteria 

in fermented dairy products 

could prevent what he called 

“fouling” in the large intestine. 

He believed if eaten regularly, 

these foods could lead to a 

longer, healthier life.

It is increasingly understood 

that consuming certain 

types of microorganisms, 

also called bacteria, may 

have positive health outcomes. 

Our bodies are home to both good and bad bacteria. 

They are everywhere, including the stomach. Under 

Global cultures have crafted
unique flavors and traditions 

around fermentation.

Kimchi – A spicy cabbage dish popular 
in Korean culture.
Kombucha – A tangy tea flavored with 
herbs and fruit that originated in China.
Miso – A paste made from barley,
rice, or soybeans with its roots in  
Japanese culture.
Chutney – A spicy condiment made 
of fruits or vegetables originating in 
India.

normal conditions, good bacteria in the stomach 

outnumber the bad bacteria. Probiotics found in 

pickled foods provide a boost in healthy bacteria and 

create a physical barrier against unfriendly bacteria.

Lactic acid fermentation, or lacto-fermentation, is 

among the most common methods and one of the 

easiest to experiment with at home. In this type of 

fermentation, the vegetable is soaked in a salt brine, 

allowing the growth of bacteria that eat the vegetable’s 

sugars and produce tart-tasting lactic acid. Salt plays 

a pivotal role in traditional 

fermentation by creating 

favorable conditions for the 

good bacteria, preventing the 

growth of bad bacteria, and 

adding flavor.

According to the Harvard 

School of Medicine, the  

scientific community agrees 

that there are potential health 

benefits to eating foods with 

probiotics. However, more 

research is needed to solidify 

the claims. Medical research-

ers affirm, “the best we can say right now is they 

won’t hurt and may help.”

       Sources: Harvard Health Publishing. (2017, June 7). The Benefits 
of Probiotics Bacteria. Retrieved July 13, 2018, from https://www.
health.harvard.edu/staying-healthy/the-benefits-of-probiotics

Academy of Nutrition and Dietetics. (2017, May 17). The History 
and Health Benefits of Fermented Food. Retrieved July 13, 2018, 
from https://foodandnutrition.org/winter-2012/history- 
health-benefits-fermented-food/

Student text
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Probiotics may help:
       •  Improve immune function

       •  Protect against hostile bacteria to            
            prevent infection

       •  Improve digestion and absorption
            of  food  and nutrients.

                      Perfectly Pickled: Probiotics pack a punch
1. Give two examples of fermented foods and the
cultures they originated in.

2. What did Russian microbiologist Elie Metchnikoff
believe about fermented foods?
 

3. What is one of the most common methods of fermentation?

4. In your own words, what are probiotics?
 

5. What does lactic acid bacteria do?
 

6. What role does salt play in the fermentation process?

7. Should people be encouraged to eat foods with probiotics? Why or why not?

 

Name:      Date:    Class:

text analysis
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Probiotics may help:
       •  Improve immune function

       •  Protect against hostile bacteria to            
            prevent infection

       •  Improve digestion and absorption
            of  food  and nutrients.

Perfectly Pickled: Probiotics pack a punch

1. Give two examples of fermented foods and the
cultures they originated in.

2. What did Russian microbiologist Elie Metchnikoff
believe about fermented foods?
 

3. What is one of the most common methods of fermentation?

4. In your own words, what are probiotics?
 

5. What does lactic acid bacteria do?
 

6. What role does salt play in the fermentation process?

7. Should people be encouraged to eat foods with probiotics? Why or why not?

 

anSwer key

Russian microbiologist Elie Metchnikoff  believed

bacteria in fermented dairy products could prevent “fouling” in the large intestine. He believed eating 

fermented foods regularly could lead to a longer, healthier life.

Examples of fermented foods include Kimchi (Korea),

Kombucha (China), Miso (Japan), Chutney (India). 

Lactic acid fermentation is among the most common methods of fermentation.  

Probiotics are bacteria that are good for you. When eaten, they increase the good bacteria in your gut and 

protect against the bad bacteria.

Lactic acid bacteria is bacteria that is grown with vegetables in a salt brine. The bacteria eat the vegetable’s

sugars and produces lactic acid.

Salt plays a pivotal role in traditional fermentation by creating favorable conditions for the good bacteria,

preventing the growth of bad bacteria, and adding flavor.

Answers will vary.
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ingredientS:
  3 cups distilled white vinegar or cider vinegar
  3 cups water
  2 tablespoons plus 2 teaspoons sea salt
  2 tablespoons sugar

 
Combine all ingredients in a large pan over high heat and bring to a 
boil until salt is dissolved. Continue boiling for two minutes and remove 
from heat. Store in a large container labeled “Sour Pepper Brine.”

 

  

ingredientS:
 3 cups distilled white vinegar or cider vinegar
 3 cups water
 1 tablespoon plus 2 teaspoons sea salt
 1 1/2 cups sugar

Combine all ingredients in a large pan over high heat and bring to a 
boil until salt and sugar is dissolved. Continue boiling for two minutes and 
remove from heat. Store in a large container labeled “Sweet Pepper Brine.”

PePper Brine reCiPeS
 Altering quantities—especially those of vinegar, vegetables, 
 and salt—can lead to the spread of spoilage-causing 
 bacteria. Scrupulously clean all cooking utensils
 in hot, soapy water. Rinse thoroughly. 

SOUR PEPPER BRINE RECIPE

SWEET PEPPER BRINE RECIPE
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1. Sanitize your tabletop area with disinfectant wipes. 

2. Wash your hands. 

3. Retrieve glass pint jar with lid.

4. Fill pint jar with chopped bell peppers, to within
 1/2 inch of top.

5. Fill jar with brine to cover peppers.

6. Seal jar with lid and wipe clean.

7. Label jar with masking tape and permanent marker. Include group members’ names, date, and   
 brine used (sweet or sour).

8. Repeat process using alternate brine recipe. 

9. Refrigerate both jars for approximately six days.

 a. Monitor daily to ensure the brine is completely covering the peppers, add more brine as  
 necessary. Do not open jars during monitoring, unless necessary.

 b. After six days, remove the film present on the surface. If the film is white and flat, it is most likely  
 yeast. Yeast is a common occurrence in pickled vegetables, it is not harmful, but should be removed  
 from the jar.

 c. Sample and compare the sweet and sour versions.

10. Reflect on the these questions; your teacher may ask you to write or discuss:

 a. What changes did you observe in your pickled peppers over the course of six days?

 b. Based on your reading of Perfectly Pickled: Probiotics Pack a Punch, what key ingredients  
 must be in the brine recipe to promote the growth of good bacteria?

 c. Why was it important to keep jars sealed and refrigerated during the process?

 d. How did the fermentation process change the flavor and texture of the bell peppers?

 e. Did this experiment cause a chemical or physical reaction? Use evidence to support your claim.

IN THIS ACTIVITY, YOUR GROUP WILL MAKE TWO DIFFERENT VERSIONS OF PICKLED     
    PEPPERS BY USING DIFFERENT BRINE RECIPES. ONE VERSION WILL PRODUCE SOUR 

PICKLED PEPPERS AND ONE VERSION WILL PRODUCE SWEET PICKLED PEPPERS. READ AND 
COMPLETE EACH STEP CAREFULLY.
    

inStruCtions:

Creating PiCkled Bell PePperS

NAME : DATE : CLASS :
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