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	General Student Learning Outcomes
	Students will be able to:
· Grow plants from seeds
· Identify the basic parts of plants and explain their purposes 
· Identify the basic needs of plants and ensure a plant is provided with all of them
· Observe and describe differences between different types of plants

	Grade Levels
	K, 1, 2, 3

	Relevant Georgia State Standards (Science)
	Kindergarten:
SKL1. Obtain, evaluate, and communicate information about how organisms (alive and not alive) and non-living objects are grouped. 
a. Construct an explanation based on observations to recognize the differences between organisms and nonliving objects. 
b. Develop a model to represent how a set of organisms and nonliving objects are sorted into groups based on their attributes. 
SKL2. Obtain, evaluate, and communicate information to compare the similarities and differences in groups of organisms. 
b. Construct an argument supported by evidence for how plants can be grouped according to their features. 

1st Grade:
S1L1. Obtain, evaluate, and communicate information about the basic needs of plants and animals.
a. Develop models to identify the parts of a plant—root, stem, leaf, and flower.
b. Ask questions to compare and contrast the basic needs of plants (air, water, light, and nutrients) and animals (air, water, food, and shelter).
c. Design a solution to ensure that a plant or animal has all of its needs met.

2nd Grade:
S2L1. Obtain, evaluate, and communicate information about the life cycles of different living organisms.
b. Plan and carry out an investigation of the life cycle of a plant by growing a plant from a seed and by recording changes over a period of time.
c. Construct an explanation of an animal’s role in dispersing seeds or in the pollination of plants.
d. Develop models to illustrate the unique and diverse life cycles of organisms other than humans

3rd Grade:
S3L1. Obtain, evaluate, and communicate information about the similarities and differences between plants, animals, and habitats found within geographic regions (Blue Ridge Mountains, Piedmont, Coastal Plains, Valley and Ridge, and Appalachian Plateau) of Georgia.
c. Use evidence to construct an explanation of why some organisms can thrive in one habitat and not in another.
S3L2. Obtain, evaluate, and communicate information about the effects of pollution (air, land, and water) and humans on the environment.
a. Ask questions to collect information and create records of sources and effects of pollution on the plants and animals.
b. Explore, research, and communicate solutions, such as conservation of resources and recycling of materials, to protect plants and animals.
SC.3.L.17.2: Recognize that plants use energy from the Sun, air, and water to make their own food

	Resources Needed
	Seeds, small pots or seed starters, potting soil, water, a sunny window or outdoor space, and a tray

	Group Size
	Recommended to have students work in small groups or individually for most activities. Could also be done as one large group if students take turns. 

	Educational Resources
	· Notes about growing plants from seeds, a list of recommended plants, and suggested activities are included below.



General notes about growing plants from seeds: 
· Read the information on the seed packets before planting the seeds. Different types of seeds may have different planting depths, time to germination, time to flower, plant height, light requirements, etc.
· You can grow plants from seeds inside by a sunny windowsill any time of the year, but if you grow them outside, you must watch out for cold weather (which may kill the plants).
· Keep in mind the purpose and usage of the seeds and choose the most suitable seeds. 
· If each student will take care of their own plant, I suggest allowing them to bring the plant home once the associated lessons are finished. If you include a note with growing instructions on it, the students’ parents/guardians may be more successful at keeping the plants alive and growing.
· Make sure the pots or seed starters have drainage holes on the bottom. I recommend keeping the pots or seed starters on a tray to catch draining water and simplify transport.
· How often you need to water the plants depends on the size of the pot or seed starter, the temperature, and several other factors. In general, the plants will probably need watering at least once per week but no more than once per day. A good starting point is to try watering Mondays, Wednesdays, and Fridays. Adjust your watering amount or watering schedule if the soil is either very moist or very dry on a watering day.

Recommended plants to grow from seeds:
	
	Seed Size1
	Monocot/Dicot
	Days to Germination2

	Peppers
	Medium
	Dicot
	7-21

	Tomatoes
	Medium
	Dicot
	7-14

	Green Onions
	Medium
	Monocot
	7-14

	Beans
	Large
	Dicot
	7-10

	Peas
	Large
	Dicot
	7-10

	Corn
	Large
	Monocot
	5-10

	Pumpkin
	Large
	Dicot
	7-14

	Squash (zucchini)
	Large
	Dicot
	7-14

	Sunflower
	Medium-Large
	Dicot
	7-14

	Marigold
	Medium
	Dicot
	5-8


1Medium seeds may be somewhat difficult for students to handle, while large should be easy.
2Days to germination differs across different varieties. I have shown rough approximations. Check the seed packet for a more accurate time range.
*This is not an exhaustive list.
















***See next pages for activities***
Kindergarten (activity + discussion):
Set-up: Plant several different types of seeds, including monocots (such as green onions and corn) and dicots (such as tomatoes and beans). 
· I recommend using at least two monocot species and two dicot species. 
· It may be easiest to prepare the pots and plant the seeds yourself, but you could also allow the students to help. 
· I suggest allowing the students to water the plants.
Activity 1 (Different Types of Plants): When the seeds sprout their first leaves (cotyledons), have the students count the leaves for the different types of plants. 
· They should notice that some seedlings have two leaves (cotyledons) while others have only one.
· This is one major difference between dicots (two leaves) and monocots (one leaf), the two main groups of flowering plants.
· Discuss the similarities and differences they noticed between the different types of plants.
Activity 2 (Is it Alive?): Compare the living plants being grown to fake plants, dead plants, and seeds. Ask the students to sort these into categories: living, nonliving, and once living (dead). 
· *Additional resources needed: fake plants, dead plants (you could let some seedlings die)
· Discuss what it means to be living, nonliving, and once living, and how they sorted things into these categories.
Related vocabulary: plant, seed, seedling, living, nonliving, leaf, monocot, dicot (cotyledon too if you’re feeling ambitious)











1st Grade (activity + discussion):
Set-up: Gather and set out a tray, pots, soil, and seeds for the students. 
· I recommend doing Activity 1 outside due to the mess. 
· I suggest you use a dwarf variety of marigolds and plant the seeds in 4-6” pots so the marigolds have space to grow healthily until they flower. 
· Marigolds take 35-50 days to bloom, which is much quicker than most of the other plants on the recommendation list.
Activity 1 (What a Plant Needs): Let the students take a pot and fill it with soil, and then pass out the seeds for them to plant. Have the students plant a few seeds per pot, water the seeds, and put the pots on the tray. 
· Use this opportunity to discuss the needs of a plant. 
· Once the seeds have sprouted, you should go through and make sure there is only one seedling per pot. 
· Make sure the students water the plants regularly.
Activity 2 (The Parts of a Plant): Once the plants have begun flowering, ask the students to identify the parts of the plants. 
· Use this opportunity to discuss how each part of the plant is important (see below). 
· Roots absorb water and nutrients and also anchor the plant in the ground so it does not fall down.
· Stems transport the water and nutrients throughout the plant and also support the plant so it remains upright.
· Leaves use sunlight, air (CO2), and water to produce food for the plant (via photosynthesis).
· Flowers become seeds when pollinated, allowing plants to reproduce.
Related vocabulary: plant, seed, seedling, sprout, root, stem, leaf, flower, nutrients









2nd Grade (activity + worksheet + discussion):
Set-up: Gather and set out a tray, pots filled with soil, and seeds for the students. 
· I recommend doing Activity 1 outside due to the mess.
· Activity 2 requires a plant that is not self-pollinating. I suggest you use zucchini and plant the seeds in a large 12” pot. Zucchini takes about 45-55 days to flower and only 4-8 days after flowering to grow fruit. The plants can grow as large as 2’ tall and 3’ wide.
· I suggest that you fill the pot with soil and place it where you want it before having the students plant seeds in the pot and water them.
Activity 1 (Plant Life Cycle): Have the students plant a few seeds per pot and water the seeds. Ask the students to observe the plant one day each week for up to 8 weeks and record their observations in the attached worksheet.
· Use this opportunity to discuss the life cycle of a plant.
· Once the seeds have sprouted, you should go through and make sure there is only one seedling per pot. 
· Make sure the students water the plants regularly.
· I suggest you do this activity as 2-4 groups so you do not have to deal with too many big pots and plants.
· It will probably be easiest to grow these outside, but for the sake of Activity 2, make sure at least one plant is inside by a sunny window before flowering begins (45-55 days after germination).
Activity 2 (Pollinator Experiment): This is an experiment to find out what happens when zucchini plants are separated from their insect pollinators. Keep at least one zucchini plant inside for the entirety of its flowering period. Ask the students to observe the flowers of the zucchini plants outside and inside and record their findings on the attached worksheet.
· Assuming everything goes well, the plants outside should produce fruit while the plants inside should not, because the flowers were not pollinated.
· Use this opportunity to discuss the how pollination works and the importance of pollinators for plants and people.
· Note that you can get as much as 6-10 lbs of fruit per zucchini plant. If you want to get lots of zucchini fruit from the plant, you can add some slow-release fertilizer to the soil and pick the fruit often.
Related vocabulary: observe, life cycle, flower, fruit, pollinate, pollinator, experiment




Plant Life Cycle Worksheet		        Name___________________________
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Pollinator Experiment Worksheet	        Name___________________________
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3rd Grade (activity + worksheet + discussion):
Set-up: Gather and set out a tray, pots, soil, and seeds for the students. Let the students take a pot and fill it with soil, and then pass out the seeds for them to plant. Have the students plant a few seeds per pot, water the seeds, and put the pots on the tray.
· I recommend doing this outside due to the mess. 
· Any plants on the recommended list should work, but keep in mind that sunflowers are somewhat salt-tolerant. If you want to show that some plants are more or less salt-tolerant, sunflowers may be a good plant to use for comparison.
· Grow the plants in normal conditions (light, no salt) at least until they have their first true leaves (the leaves that grow after their cotyledons).
Activity 1 (Light/Dark Experiment): Keep half of the plants in the light, and keep the other half in the dark. Ask the students to observe the plants and record their findings on Monday, Wednesday, and Friday each week for up to 3 weeks (see the attached worksheet). 
· The expected result is that the plants in the dark will be sickly, and possibly dead by the end of the 3 weeks.
· Use this opportunity to discuss why plants need light to survive and grow (photosynthesis). You could also use this to lead into discussions about how some organisms can survive in places without light, like at the bottom of the ocean. 
· If you found that a Monday, Wednesday, Friday watering schedule worked well, I recommend having the students observe the plants after watering them on those days.
Activity 2 (Salt pollution experiment): Water half of the plants with regular water and water the other half with salt water. Ask the students to observe the plants and record their findings on Monday, Wednesday, and Friday each week for up to 3 weeks (see the attached worksheet).
· The expected result is for the salt-treatment plants to be smaller and generally less healthy than the control-treatment (regular water) plants.
· Use this opportunity to discuss where pollution comes from and how it affects plants and other organisms.
· I suggest using a 100 mM salt solution, which would require about 1 tsp (5.844 g to be exact) of salt per 1 L of water. You could mix the salt water yourself, or have the students do it. Keep in mind that salt dissolves better in hot water.
· Again, if a Monday, Wednesday, Friday watering schedule worked well for you, I recommend having the students observe the plants after watering them on those days.
Related vocabulary: photosynthesis, chlorophyll, observe, experiment, pollution, organism
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Salt Pollution Experiment		        Name___________________________
	Week
	Day
	Drawing
	Observations

	





1
	Monday
	




	

	
	Wednesday
	




	

	
	Friday
	




	

	






2
	Monday
	




	

	
	Wednesday
	




	

	
	Friday
	




	

	





3
	Monday
	




	

	
	Wednesday
	



	

	
	Friday
	



	






