Let The Force be with you— plants and everything else in Nature
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Summary: 
Students as part of their curriculum have learned to define and calculate forces. This lesson demonstrates forces in nature. We specifically cover three different forces: turgor pressure, emergence of seedlings, and geotropism.

Subject: 

· Science: 
TEKS:  7.7 (C) demonstrate and illustrate forces that affect motion in everyday life such as emergence of seedlings, turgor pressure, and geotropism.
Grade Level: 

· Target Grade: 7th
· Upper Bound: 8th
· Lower Bound: 6th
Time Required: 4- 5 hours (may break up over several class periods)


Activity Team/Group Size: 3-4 people
Materials: 

· 4 soaked corn seeds



· Tape

· Paper towel

· Petri dish

· Cotton balls

· Water (tap)

· Removable marker

· 4 soaked pinto bean seeds


· 3 oz. paper cup

· 4 tablespoons of plaster of Paris

· Paper towel

· Craft stick

· Water 

· Removable marker

Reusable Activity Cost Per Group [in dollars]: ~ $15

Expendable Activity Cost Per Group [in dollars]: ~ $15
Learning Objectives: 

· Students will learn that there are forces in everyday life.
· Students will learn the definitions of turgor pressure and geotropism.

· Students will demonstrate forces in nature in the lesson lab activity.

· Students will conduct their own research on forces in their bodies such as the flow of blood. 

Lesson Introduction / Motivation: 
Potato Strip Demo: 

Before the lesson, show them this demo.  Obtain several potato strips (enough for each pair of students to have one of each kind). Soak half of them in fresh water. Soak the other half in salt water for at least an hour before the demonstration. Before students do the lab activity, ask each group to get one of each type of potato strip.  Ask them to compare the two. Then, ask them to bend each potato strip to the breaking point and record the differences between the two. Discuss the following questions.

1. Did the two potato strips respond differently?

Yes

2. Why did they respond differently?

One potato was soaked in salt water and the other potato was soaked in fresh water.

3. How is this important?

Salt water tends to draw water out of living things. Fresh water tends to enter living tissue causing it to swell. 

Lesson Plan: 
Begin with the potato demonstration. Discuss the questions above before beginning the lesson. It is a very brief introduction and students will not understand the full idea behind the demonstration until the completion of the PowerPoint presentation and lab. 
Go through the PowerPoint presentation. Try to make it as interactive as possible. Students are asked to participate in few activities throughout the presentation to keep them focused and involved in the presentation. Feel free to even show them the balloon demonstration for turgor pressure rather than letting it be a hypothetical. At the completion of the PowerPoint presentation, pass out lab materials, handouts, and instructions for the lesson lab activity. 

Lesson Closure: 
Ask students to, on their own, research other forces in nature. Specifically they will compose a paragraph about forces in their bodies such as the flow of blood. 

Assessment: 
The lab questions are the assessment for this lesson. Answers are included in the handout. 
Vocabulary / Definitions: 

· Force- push or pull upon an object resulting from the object's interaction with another object

· Unbalanced Forces- When the net force on an object is not zero, the forces on the object are unbalanced. Unbalanced forces produce a change in motion. They are necessary to cause an object at rest to move.

· Balanced Forces- When the forces applied to an object produce a net force of zero, the forces are balanced. Balanced forces do not cause an object at rest to move. Also, balanced forces will not cause a change in the motion of a moving object.

· Turgor pressure- outward pressure that occurs in a plant cell when the cytoplasm and vacuoles fill up with water and the cell membrane pushes against the cell wall
· Geotropism- a response to gravity; stems of a plant are negatively geotropic (growing upward), while roots are positively geotropic (growing downward)
Background and Concepts for Teachers: 

· Unbalanced forces cause motion. These forces are observable in the everyday life of organisms. In plants the emergence of seedlings relies on unbalanced forces to allow the seedling to push its way to through the soil. Force in the form of pressure allows herbaceous stemmed plants to stand erect. This turgor pressure also keeps vegetables crisp. Plants also respond to forces in the way they grow. Geotropism is the growth of a plant in response to gravity.
Prerequisites for this Lesson: 

· Basic understanding of forces

· Seventh grade reading level
Lesson Scaling: 

If you want to scale this lesson down, do the lab activity as a demonstration that you show the students rather than something that they do on their own. To make this lesson more advanced, require that students write more for the outside research activity. 
Lesson Extensions: 
The research activity can be a focus of discussion and possibly another lesson or activity. Ask students to share their paragraph or even come up with a little demonstration that they can show their classmates. 
Safety Issues: There are no outstanding safety issues. Students will be handling very unhazardous materials. Basic lab safety precautions are to be followed. (i.e.  do not consume any lab material)
Troubleshooting Tips: (Optional) 

The lab is very specific and can be very easy to mess up. Stress to students the importance of following instructions very carefully. If students do mess up, allow them to continue the best that they can and if their activity is not recoverable, they can join on with another team to answer the lab questions.
Multimedia Support and Attachments: N/A
References: 
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· 712sciyesprep.files.wordpress.com/2010/11/7g-turgor-pressure.doc
· The lab activity is fully derived from the following source:

· https://docs.google.com/viewer?a=v&q=cache:xNshQJBQadUJ:beta2.schoolworld.com/schertz/webpages/smoore/files/forces%2520in%2520living%2520things%2520lab.doc+demonstrate+and+illustrate+forces+that+affect+motion+in+everyday+life+such+as+emergence+of+seedlings,+turgor+pressure,+and+geotropism&hl=en&gl=us&pid=bl&srcid=ADGEESgUl1nv2wevs73E84_48AZqmBdac4lGIsdF7ycSFvVOAPiBS8EvoMnTEU_Lw_TGMGVQ-qHv0ND9PoW4q_mQAxIIpWv06hr3bAS43G5IKzALje4GA4yYYFxRCWPBIEf9hLl6N8xo&sig=AHIEtbQD1AF00AwUkdvH1w28ShI9SO7gTA
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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