Easy Lesson Plan Template

Lesson Title: Magnificent Microbes Subject: Science
Essential Question: How can genetic engineering be used to design solutions for problems? Grade Level: 8th Duration: 85 minutes

P = Pretest (2-3; think essential questions)

O = Objectives (measurable - see Bloom's taxonomy)

C = Catch (hook, anticipatory set, etc…. use different senses, not a question)

A = Activity (procedure of what the students should do)

R = Review (how will students go over what they've learned?)

A = Assessment (formative and/or summative)

P = Posttest (same as pretest for comparison purposes)

S = Standards (Wyoming, NGSS, ISTE, etc...) showcasing NGSS crosscutting concepts
 if possible
	Pretest Questions
	· What is a microbe?
· What is genetic engineering?

· How can humans use genetic engineering with microbes to come up with solutions to problems?

	Objectives
	· I can:
· Analyze a scenario to make decisions for the better outcome.

· Design a microbe that will “perform” a task under certain conditions.

· Critique my microbe design to hypothesize changes to make in future design projects.

	Catch
	· When discussing the scenario problems students are designing solutions to, they are shown images related to the problem. For example, when discussing pine bark beetles and the fungus associated with them, students are shown the fungus and photos of what the beetles can do to forests.

	Activity
	1) Opening: attendance and questions if students have any confusions about previous day’s material. 
2) Introduce students to genetic engineering with microbes, and the basics of how they can be used to design solutions.

3) Introduce students to the “design-a-bug” activity. State that students are given a choice to pick 3 different scenarios to design their microbes to. The scenarios are design a microbe to combat bark beetle fungi destroying tree stands, design a microbe to detect/destroy cancer cells, and design a microbe to clean-up an oil spill.
4) Once student groups pick a scenario, they are given the scenario card, the gene bank plasmid options, and the activity sheet.

5) Student groups then design their microbe given the scenario and gene bank options.

6) Once designed, students make a small sketch of their microbe.

7) Students then complete the choose-your-own-adventure style sheet to see the results of their gene bank choices. 

8) At the end of their “adventure” students hypothesize/state some changes they would make if they were to redesign their microbe with the gene bank again. They must justify their choices with concrete reasons based on their data collected from their adventures.

9) Closure: review with students the possibilities and limits of genetic engineering. Ask them if there are other situations they hypothesize we could use genetic engineering to solve the given problem.

	Review
	Review with students the possibilities and limits of genetic engineering. Ask students some of the specific limitations that they saw and ask what their response would be if they were to revisit the gene bank. Finally, ask students to hypothesize other situations they think genetic engineering could be used to design solutions for problems.

	Assessments
	· Formative: check for understanding while students work through the activity. Is every team member engaging, or are there some that seem lost? Ask students their reasonings behind the choices they made.
· Summative: students turn in their activity sheet and sketch of their microbes.

	Posttest Questions (same as pretest questions)
	· What is a microbe?

· What is genetic engineering?

· How can humans use genetic engineering with microbes to come up with solutions to problems?

	NGSS, Common Core, ISTE, etc… Standards
	· NGSS:
· MS-LS3-1 Heredity: Inheritance and Variation of Traits. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.

· MS-LS3-2 Heredity: Inheritance and Variation of Traits. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction results in offspring with genetic variation.

· MS-ETS1-1 Engineering Design. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

· Wyoming:

· MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.

· MS-LS3-2. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction results in offspring with genetic variation.

· MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions

	In what unit/lesson would this fit (e.g., Energy unit)?
	· This lesson is formatted to be an engineering tie-in during the genetics and heredity unit. Students experience the impacts that genetics and heredity have in the microbial sense and how the bigger impacts affect us as humans. This unit was designed for an 8th grade science class taking place towards the end of the school year. It is assumed at this point that students have covered many of the science standards aside from the genetics standards. They are able to use this previous knowledge in their justifications and choices they are making.


� http://ngss.nsta.org/CrosscuttingConceptsFull.aspx






