Garden-Based
Pulse Nutrition and Biology
Grade 4 Curriculum
Three lessons (1 hour each)
Next Generation Science Standards
4-LS1-1.
Construct an argument that plants and animals have internal and
external structures that function to support survival, growth, behavior,
and reproduction.
Examples of structures could include thorns, stems, roots, colored petals,
heart, stomach, lung, brain, and skin. Assessment is limited to macroscopic
structures within plant and animal systems. www.nextgenscience.org

School gardens are a valuable tool for education. A school garden can serve
as a biological classroom, where students use all their senses while increasing
academic achievement. Students learn by connecting to the earth, growing
and eating new foods, and learning in a positive environment. School garden
education has been shown to increase knowledge and consumption of fruits
and vegetables. Healthy eating habits learned at a young age will likely be
carried into adulthood.

What is a Pulse
Pulse crops are in the legume family, Fabaceae, and consist of plants that fix (absorb) atmospheric
nitrogen through roots in the soil, are high in protein, and bear seeds in pods. Pulses include dry
beans, dry peas, garbanzos (chickpeas), and lentils. The name pulse comes from the Latin
word, puls, meaning a thick soup.
Seasonal Curriculum
This curriculum is designed for any pulse crop that is to be planted in your school garden.
In northwest Washington, dry beans are the pulse crop that grows best and so are used in this
curriculum. Dry beans are planted in the garden around 15 May and harvested from early
September to early October.
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Garden-Based Pulse Nutrition and Biology Curriculum
Outline and Expectations
Next Generation Science Standards Expectations:
Activities throughout the lessons are designed to reinforce the following expectations.
Students are expected to demonstrate grade-appropriate proficiency in asking questions,
developing and using models, planning and carrying out investigations, analyzing and
interpreting data, constructing explanations and designing solutions, engaging in argument
from evidence, and obtaining, evaluating, and communicating information.
Lesson 1: Grow Plants from Seed
1.A. Classroom Discussion and Activity: Predict and Observe Seed Germination
1.B. School Garden Activity: Plant Bean Seeds
Student Handout: Predict and Observe Seed Germination
Lesson 2: Plant Systems and Life Cycle Stages
2.A. Classroom Discussion and Activity: Experience the Life Cycle of a Bean Plant
2.B. School Garden Activity: Count and Record Germination Rates
Student Handout: Count and Record Germination Rates
Teacher’s Key: The Life Cycle of a Bean Plant
Student Handout: The Life Cycle of a Bean Plant
Printable Cards: Stages of a Bean’s Life Cycle
Lesson 3: Food As Medicine
3.A. Classroom Discussion: Develop a Healthy Body Through Nutritious Food!
3.B. Classroom Activity: Become the Nutrition Expert!
3.C. School Garden Activity: Measure and Compare Bean Plant Growth
Teacher’s Key: Become the Nutrition Expert!
Student Handout: Become the Nutrition Expert!
Teacher’s Nutrition Handout: Eat a Rainbow
Worksheet: Plant Height Measurement Records
Student Handout: Measure and Compare Bean Plant Growth

Photo credits: Kelly Ann Atterberry and Carol Miles
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Lesson 1.A. Classroom Discussion
and Activity:

Predict and Observe Seed Germination
Time required for discussion and
activity: 30 minutes on the first day, 5
minutes on day 2 (check seed
germination activity) and 15 minutes on
day 7 (review seed germination
activity).
Materials for Lessons 1.A.
For each group of students
• 3 plastic bags (sandwich size)
• 3 paper towels
• 9 beans of the same kind (e.g.
all black or all orca beans)
• Permanent markers
• Water for wetting paper towels
For each student
• Student Handout:
Predict and Observe
Seed Germination

Germination

Root nodules

Learning Objectives for Lessons 1.A.
Students will be able to:
• Explain the conditions a plant needs for growth
• Understand the process of energy conversion in plants
• Predict the outcome of an experiment
• Record scientific observations
Key Words
•

Germination is the first stage in the process by which
a plant grows from a seed.

•

Hypocotyl is the stem of a germinating seed.

•

Legumes are plants in the Fabaceae family that grow
fresh or dry seeds in pods, and form a symbiotic
relationship with nitrogen-fixing bacteria on root
nodules.

•

Nitrogen fixation is a symbiotic process between soil
bacteria and legume plants, by which gaseous
nitrogen in the atmosphere is converted into a form
that plants can use.

•

Photosynthesis is a process used by plants to convert
light energy into chemical energy for plant growth,
root development, flowering, and seed production.

•

Radicle is the first part of a seedling to emerge and is
the young root of the plant.

•

Root nodules house nitrogen-fixing bacteria on roots
of legume plants.

•

Symbiotic relationships form between two organisms
that mutually benefit from the association.
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Instructional Process
Step 1. Explain to students why plants are important for people and what plants need for growth.
Talking points:
Plants provide:
 Nutrition and medicine
 Oxygen into the atmosphere
 Habitat for animals, birds, and insects

“

 Beauty for landscapes
 Soil retention
 Fiber for clothing

Talking points:
In these three lessons, we will be learning about pulse crops, which are in the legume family. Legume
plants fix (absorb) atmospheric nitrogen through a symbiotic relationship with bacteria in root nodules
in the soil; this process is called nitrogen fixation. Legumes are also high in protein and bear seeds in
pods. Pulse crops include dry beans, dry peas, garbanzos (chickpeas), and lentils. The name pulse comes
from the Latin word, puls, meaning a thick soup.
Ask Students
Ø What do legume plants need to survive and healthy?
Talking points:
A plant is a biological system that needs sunlight, water, air, nutrients, and space for living and growing
(Add these points to the answers provided by students).

Step 2. Explain to students how a plant makes energy.
Talking points:
Green plants get their energy from sunlight in a process called photosynthesis. (Remind students that
“photo” means light and “synthesis” means make). Photosynthesis is a process used by plants to convert
light energy into chemical energy for plant growth, root development, flowering, and seed production

Step 3. Organize students into groups of four.
Talking Points:
Plants grow from seeds. Germination is the first stage in the process by which a plant grows from a
seed. Explain to students they are going to conduct an experiment to determine what plants need to
germinate.
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Step 4. Setting up seed germination experiment
• Give each group of students three bags and a marker.
• Tell students to label bags 1, 2, or 3, and to write their names on all three bags.
• Give each group three paper towels. Have them fold each paper towel into fourths.
• Wet two of the paper towels. Place a wet paper towel in bags 1 and 2. Place the dry paper towel in bag
3.
• Have students add three seeds to each bag on top of the paper towel (do not seal bag).
Talking points:
Water is essential for all living organisms. Major ways plants use water include:
• Photosynthesis
• As a primary component within cells
• Transporting nutrients from soil into roots, then throughout the plant’s stems, leaves and fruit
Ask Students:
Ø What is the role of water in seed germination?
Ø Do you think sunlight is important for seed germination?
Ø Where can bags be placed in the room to receive sunlight or no sunlight?
Last step in setting up seed germination experiment
• Have students place bags 1 and 3 in the sun. Place bag 2 in the dark.
Step 5. Distribute Student Handout: Predict and Observe Seed Germination.
Ask Students
Ø Which bag of seeds do you expect to germinate at the highest rate? Next highest? No germination at
all? Have students write their predictions on the worksheet.

Step 6. After starting the experiment, check on seeds on day 3, day 9, and one day in between
(seeds should germinate around day 5). Use the chart on Student Handout: Predict and Observe
Seed Germination to record their observations in each bag.
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Step 7. After the seeds have germinated, around day 5, review the outcome of the experiment and
discuss the following points:
Ask Students
Ø Why are the hypocotyls from seed in bag 3 not green? (Answer: lack of sunlight)
Ø Why haven’t the radicles developed as much in bag 1? (Answer: too much sunlight)
Ø Which bag did the best as defined by the highest number of germinating seeds?
Ø What was it about the bag’s environment that helped the seeds germinate and grow? (Answer:
sunlight, warmth, and water)
Talking points:
Specify that seeds need water and warmth to germinate, while plants also need sunlight and food to
grow. Soil provides plants with structural support to grow. How well soil supports a plant depends on the
soil’s texture, water-holding ability, mineral content, nutrients, acidity, and population of beneficial
organisms (worms, nodule forming bacteria, etc.).
Plants also need space to grow. If plants do not have enough space, they will compete with neighboring
plants for nutrients, light, and, water. Under stressful conditions, plants may find it difficult to grow or
survive; some will grow poorly or die.
Ask Students
Ø What should we do next with these young plants to keep them growing and healthy?
Ø How would a plant be restricted over time if it were kept in a very small pot? (Answer: the plant
would not grow very big or it may even die because its roots do not have space to grow)

On day 5, seed from bag 3 may be germinating. On day 8, seed in
bags 1, 2, and 3 (from left to right) may look like this. Notice the
green hypocotyl emerging from the seed from bag 1 and the
radicle beginning to form root hairs in bag 3.
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Lesson 1.C. School Garden Activity:
Plant Bean Seeds
Time required for garden activity: 30 minutes
Materials for Lesson 1.C.
• Bean seed (approximately 60 seeds of four
different varieties; 240 seeds total)
• Measuring tape
• Rulers
• Hoes
• Gloves
• Field markers
• Permanent markers
Step 1. In the garden, measure length and width of bean rows to prepare for seeding beans.
• Seeding density and depth: plant seeds 2 in. (5 cm) apart and 2 in. deep; 60 seeds per 10 ft row (3 m).
• Using measuring tape, measure four 10 ft rows (one row for each bean variety); space rows 30 in. (76
cm) apart. Place field markers (each labeled with variety name) at the ends of each row.
• Using a hoe, make a 2 in. deep furrow from the field marker at the beginning of the row to the field
marker at the end of the row.
Step 2. Planting bean seeds.
• Using a ruler, have students place seeds 2 in. apart along the length of the 10 ft row (60 bean seeds
per 10 ft row).
• Using a hoe, cover seeds with soil (2 in); designate one student per row to walk (do not stomp) over
each row of seed to ensure seed to soil contact.
• On the classroom calender, write the planting date and predict the number of days it will take for
germination!
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Predict and Observe Seed Germination
Name_____________________________________________

Date_________________

Predict which bag of bean seeds will germinate best?_____________________________________________
Explain the reasoning for your prediction ______________________________________________________
_________________________________________________________________________________________

Day _
__________________
__________________
__________________

Observations
Explain on the lines and draw beneath
Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

Day _
__________________
__________________
__________________

3- dry, sunlight

2- wet, dark

1-wet, sunlight

Bag

