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	Abstract to Lesson Plan 
	This lesson plan introduces students to plants and their responses to drought. Students will be introduced to adaptations plants can have to handle dry conditions such as thick leaves, waxy cuticles, and more. This will be accomplished by a preliminary brainstorm, hands-on activity, lecture, and a follow-up writing assignment. With this lesson plan, the students will be able to first hand identify a drought tolerant and drought prone plant and observe what happens when each type of plant is exposed to drought. This hands-on activity will help the students in understanding and appreciating the rest of the lesson plan.

	List of Standards Addressed
	S7L1.a. Obtain, evaluate, and communicate information to investigate the diversity of living organisms and how they can be compared scientifically. 
a. Develop and defend a model that categorizes organisms based on common characteristics.
S7L4. Obtain, evaluate, and communicate information to examine the interdependence of organisms with one another and their environments.
C. Analyze and interpret data to provide evidence for how resource availability, disease, climate, and human activity affect individual organisms, populations, communities, and ecosystems.
SB4 . Obtain, evaluate, and communicate information to illustrate the organization of interacting systems within single-celled and multi-celled organisms. 
a. Construct an argument supported by scientific information to explain patterns in structures and function among clades of organisms, including the origin of eukaryotes by endosymbiosis. Clades should include: Plants
a. Construct an argument to predict the impact of environmental change on the stability of an ecosystem.
e.  Construct explanations that predict an organism’s ability to survive within changing environmental limits (e.g., temperature, pH, drought, fire).
SEV1. Obtain, evaluate, and communicate information to investigate the flow of energy and cycling of matter within an ecosystem.
b. Evaluate claims, evidence, and reasoning of the relationship between the physical factors (e.g., insolation, proximity to coastline, topography) and organismal adaptations within terrestrial biomes.

	[bookmark: _heading=h.gjdgxs]Appropriate Grade Levels
	Grade 7 or High School Biology, Environmental Science

	Group Size/# of students activities are designed for
	Class of 20-30 students

	Setting
	Indoors or lab

	Approximate Time of Lesson
	Can be completed in one 60 minute class period or can be used as an ongoing experiment with 30 minute sessions at the start and finish

	Resources Needed for Students 
	3 succulents/cacti, 3 of a drought prone species suggested species: Persian shield, generally any plant with thin leaves. All plants can be found at Lowe’s, Home Depot etc., pencils, paper

	Resources Needed for Educators 
	Powerpoint, whiteboard

	Lesson Activity

	Introduction
A brainstorm is appropriate to begin this activity. The instructor can ask the students how they think a plant that grows in the desert/dry conditions might look different than a plant that grows somewhere wet. This can be followed up by a very brief explanation of why they think this. The instructor should keep track of the responses on the whiteboard.

	
	Background
This activity is designed to initiate discovery before the student receives a lot of background knowledge. It is important that the instructor knows what traits coincide with drought tolerance: thick leaves, waxy cuticles, small leaves, deep roots. The instructor should also explain where drought-tolerant species are found, the beginning slides in the provided powerpoint presentation can be used to illustrate what types of environments drought-tolerant plants and drought-prone plants are found in. The background part of the presentation will also present the terms: cuticle- the outer protective layer of the leaf, xeric- a dry environment, and mesic- a moist environment. This should provide enough background for the hands-on exercise.

	
	Step by Step Activity
1. After the brainstorm and short background presentation, the healthy drought tolerant and healthy drought prone plants are shown to the group, students can touch them. 
2. In groups, students discuss which one of the plants is the one that is drought tolerant. A representative then presents what they think to the class. This is discussed until plants are correctly identified. Go back to the whiteboard and correct or add any traits associated with drought tolerance/susceptibility.
3. If there is appropriate time for the experiment: provide students with 3 of the same succulent and 3 of the same drought-prone plant. Have the students label one of each species: drought, overwatered, and normal. For the next week, have the students observe the plants. The droughted plants should receive no water, the normal plants should be watered as often as they need to keep the soil moist but not soaked. The overwatered plants should be watered at least daily. If there is not time for this experiment, obtain the plants ahead of time and drought/overwater them on your own and let the students observe them.
4. The second part of the presentation can now be used to confirm traits that are related to drought tolerance. If desired for high school biology, I can provide additional more advanced slides that teach about internal and vascular traits associated with different degrees of drought tolerance. Discussion of what happens to plants when they experience drought (wilting, yellowing, etc) will also be discussed.

	
	Reflection/Assessment 
For reflection, students will be given a picture(s) of a plant, it will be pretty obviously drought tolerant or drought prone. These pictures and the information about the plants will be provided as part of this lesson plan. With this picture, the student must write a short response as to why it is drought tolerant/prone and propose where the plant might grow.

	Final Product/Assessment 
	A short answer/reflection based on a specific plant



