Activity 2: Investigating what plants need to grow

General Overview:

What plants need to grow: Setting up the experiment Handout


~20 minutes
Students taking measurements 






~40 minutes*

What plants need to grow: Analyzing the data Handout



~20 minutes

Total Estimated Time: 80 minutes 
 * Students will measure the height of their plants every 3 days or so for 10-14 days.
Purpose/Background:

The purpose of this activity is to analyze some of the factors that influence photosynthesis and plant growth, such as sunlight and water. The students have learned that plants need 4 things for growing: air, water, sunlight and nutrients from the soil (minerals and vitamins) and they know that plants get these things from the environment.  In this lesson, they will do a pair of simple plant growth experiments to demonstrate that plants need light and sunlight to grow.  There are critical ideas that students must understand from today’s lesson: 

- Plants need water, sunlight, air and nutrients from the soil.

- These things help plants to grow and to increase their size. 
Materials:

Copies of What plants need to grow: Setting up the experiment handouts
Copies of What plants need to grow: Analyzing the data handouts

Overhead transparencies of handouts if desired

Poster/chart paper
For lab (for more details see “Before the experiment” box on the next page)
12-24 plants in pots 

Black garbage bags

Masking tape

Rulers
Advance Preparation/ Safety Considerations:

Make copies of all student handouts if not provided by MSU

Plant fast growing plants about a week before you wish to start lab
Detailed Procedures:

What plants need to grow: Setting up the experiment 



20 minutes

Use the What plants need to grow: Setting up the experiment handout to guide a discussion about how and why students will be performing their experiment.  Spend extra time discussing why the these three treatments are used.  It may be easier to first introduce the experiment as two different experiments with 4 treatments group (light, no light, water, little water) with the control group acting as the control (light, water groups) for each experiment.

Students taking measurements 






40 minutes
You may choose to have students help set up the experiment or simply explain it to them.  Students should measure the height of their plants initially and then every 3 or so days for 10-14 days and record them in data tables (i.e. - posters you hang on the wall of your classroom; see an example on the next page).  You may also wish students to record qualitative observations.
What plants need to grow: Analyzing the data Handout



20 minutes
After all the data has been collected you can choose to have students graph their data individually, in groups, or work through it as a class.  We recommend just graphing the average final heights of all plants in the group.  Then use the What plants need to grow: Analyzing the data handout to guide students through data analysis of the experiments and the conclusions. 

	Before the experiment

For this experiment, consider using fast growing plants that will show large changes in a short period of time (for example 10 – 14 days). Examples of these plants are beans, radishes, Wisconsin Fast Plants* TM (plants developed for the classroom to flower in only 14 days), giant sunflowers, etc.  To start this activity seeds need to be germinated and they need to at least have their first pair of true leaves (in order to use sunlight for their growth instead of the initial food stored in the seed).  Therefore, you must plant the seeds in pots with potting soil in advance.
Set up a pair of simple experiments to test the effect of the light or water on plant growth.  Put three groups of plants in a warm, lighted place (not too near the windows in the winter) and water them every two days.  To test the effect of light on plant growth, cover one group of plants with a black garbage bag.  To test the effect of water on plant growth, decrease the amount of watering of one group to once a week.  Label each group as shown below in bold.  You should use between 12-24 plants (3 groups containing 4-8 plants per group).  You can plant all the plants for one group in one or two pots or pot them individually.  You can set up the experiment so each student group of 4 students has their own set of 3 plants (1 from each treatment group) or have the whole class take turns taking measurements on fewer plants.
Test of effect of sunlight in plant growth

Control plants
Test effect of water in plant growth

Without light and

 with a lot of water

With light and 

with a lot of water

With light and 

with a little bit of water
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*Wisconsin Fast Plants require 24 hours of constant light to grow while most plants only require 12 hours. You can get more information about Wisconsin Fast Plants at their website http://www.fastplants.org/. 

	

	To take measurements, have the students draw this table on a separate sheet of paper.


	  
	Plant height (cm)

	 
	Day

___
	Day

___
	Day

___
	Day

___

	Plant 1
	
	
	
	

	Plant 2


	
	
	
	

	Plant 3
	
	
	
	

	Plant 4
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