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Instructional Design 

Rationale/Statement of Purpose- The disciplinary theme that shaped this particular lesson was focused around the Ecology unit. The state of Ohio mandates that each student learn the basic principles of ecological relationships, biomes, trophic pyramids, and nutrient cycles during their time spent in tenth grade Biology. This unit is a very broad concept, which calls for varied techniques. Such a broad scope of categories can become an issue to educations if they are unprepared for the variety of concepts (Booth and Sinker, 1979). Such a broad sequence of topics can become frustrating for students if they fail to see any connection amongst them. “Ecology can be divided up into loosely connected topics” (Kinchin, p 29, 1993). In order for student understanding, a connection must be made. 

 This instructional design helps to target the problem by sectioning the unit into manageable leaning goals and then providing an inclusive project encompassing all learning goals; showing students the relationship among them. For this unit, students would be placed into small groups. Following several lessons on the basic concepts of ecology, each group would work together to complete and master a multiple-component project. For part one of the project, student groups would have the choice to complete either a brochure describing the alluring characteristics of an assigned biome, or illustrating a poster depicting the trophic interactions among species in an assigned biome. Part two of this project calls for groups to choose either building a three-dimensional model of their biome, complete with appropriate flora and fauna, or inventing a brand new species with adaptations capable of survival in that specific area. Part three of this project requires each student group to research an assigned biome and create an educational PowerPoint presentation for use in teaching the class about their biome. Presentations should include information on the climate, plants, animals, location, etc. Finally, part four of the project would require groups to select an environmental issue occurring in their biome and design an experiment to test the effects of such issue. For instance, a group responsible for the temperate rainforest biome might select acid rain as an environmental issue and then design a workable experiment to test to see how the acid content would affect vegetation in that area.  


When creating this instructional design, the Group Investigation Model was used. This model best suited the goals of this project. This project intended for to show students how all of the concepts covered in ecology (biomes, trohpic levels, nutrient cycles, etc) relate to one another. After research and exploration on all of these issues, students would interpret their data and express their feelings about the process. This idea of expressing reactions and feelings comes straight from the Group Investigation Model. Student groups would also be finding an environmental issue and designing an experiment to test the effects. In the Group Investigation Model, students would be investigating and analyzing a problem.  


This instructional design is a great component to contextualized teaching because it takes several concepts for the students and shows how they are related. “Unfortunately, although concepts are constantly taught, a thorough understanding of the essential elements of concepts, how concepts relate to each other, and how learners construct and assimilate concepts into their cognitive structure may be missing” (Chiarelott, L. p. 46, 2006).

Unit Learner Outcomes:

· Learners will be able to research the Biomes.
· Learners will be able to explain the cyclical nature of nutrients.
· Learners will be able to calculate the energy available in an ecosystem.
· Learners will be able to discuss adaptations species have gained in an environment. 
Pre-Assessment:


It is vital for instructors to assess the prior knowledge of their students. This would allow the instructor to gage material to better suit the learning needs of each student. The unit of ecology in tenth grade is a unit that students should have seen before. Eighth grade also spends time on this same topic, simply not as in depth. Since students have seen this topic before, it is important to conduct several pre-assessments to see where the students left off, what they remember, and to determine where to start this year. 


The pre-assessments used for this unit include a chart listing all of the biomes we would cover down one column and a second column for students to fill in any and all information that they could recall from eighth grade. After individuals have completed the following chart, the instructor should lead the whole class in a KWL chart. 

Instructions: Please fill out any information you can remember about each area of the world. This information can include facts such as location, climate, plants, animals, environmental issues, etc. 

	Biome
	Information: (climate, location, plants, animals, etc)

	Tropical Rainforest


	

	Temperate Rainforest


	

	Desert


	

	Tundra


	

	Chaparral


	

	Boreal Forest


	

	Savanna


	

	Salt Water


	

	Fresh Water


	


Lesson Plans: These lessons would take place during the third week of a three week unit. Before these lessons take place, students must learn about the basic principles and concepts of ecology.

Day 1: Pre-Assessment, project outline, and lecture on ecological concepts.

Lesson Objectives: 

· Students will be assigned a partner based on ability.

· Students will be assigned a specific biome of the world.

· Students will be given their assignment sheet which outlines all of the requirements for parts 1-3 of the project.

· Students will review the previously taught concepts and principles of ecology. 


Essential Questions/Topics:

· All students should be able to teach his peers about their assigned biome.

· Students should focus on the climate, location, and interactions found in their biome.

Materials: 

· Assignment sheet

Procedure:

1. Teacher should begin the class by having all students fill out the pre-assessment chart (10 minutes).

2. Teacher should collect all pre-assessment charts. Teacher should create a KWL chart on the chalkboard. Teacher should lead the class in filling out the KWL chart for the topic of ecology (15 minutes).

3. Teacher should review with students some of the basic principles of ecology covered in the preceding lessons. These topics may include trophic interactions, symbiotic relationships, etc (20 minutes).

4. Teacher should assign students partners based on ability (2 minutes).

5. Teacher should assign student groups to a specific biome (2 minutes).


Day 2-6: Project research and implementation. 

Lesson Objectives: 

· Students should begin research on their biomes in a computer lab.

· The instructor should answer and questions and provide additional structure for students who need extra guidance (IEP students may have trouble getting started here). 

· Students have 5 days to complete parts one-three of this project. 

· Students may wish to use additional resources such as the library.

· Students may divide work between partners


Essential Questions/Topics:

· Students should be able to demonstrate the location of their biome.

· Students should be able to describe the climate patterns of their biome.

· Students should be able to describe symbiotic relationships.

· Students should be able to explain trophic interactions.

· Students should be able to describe anthropomorphic effects on their biome.

Materials:

· Assignment sheet

· Computer lab with at least ten working computers

· Microsoft PowerPoint software

· Poster boards

· Markers or colored pencils

· Any additional material each group would like to use to build their three-dimensional models. 

Procedure:

1. Each day students should come straight to the computer lab to get the best use out of the time allotted.
2. Students should spend the whole period working on their projects (50 minutes). Students can work on any part of the project, in any order- however, all three parts are due on day 7.
3. The instructor should monitor the progress of each student group and adjust the assignment or due date as needed.

Day 7: Student group presentations


Lesson Objectives:

· Student groups will present all information about their biome to the whole class. 

· The class should take notes as each group presents. 


Essential Questions/Topics:

· All students should be able to recall basic information about all biomes after all presentations. 

· Students should be able to list data including climate, location, plants, animals, symbiotic relationships, and be able to describe the flow of energy in each biome. 

Materials:

· Projector and white board for student presentations.

· Computer connected to the projector for student presentations.

· Outlined notes/guided notes for the whole class for each biome.

Procedure:

1. One at a time, a student group will go in front of the rest of the class to present their informational PowerPoint (15 minutes).

2. Student groups will also present their posters and 3-D models (5 minutes).

3. The rest of the class will take notes on the presentations.

4. If needed, the instructor will re-teach some of the material.
Materials Needed:


In order for this lesson to be successful, the integration of technology is vital. For this lesson it is necessary to secure the use of a small computer lab. This room should contain at least ten working computers, all with Microsoft Power Point software. Power Point is a great tool for students to express creativity. It not only allows for a visually appealing presentation, but the students are able to express themselves with pictures, text, and graphics. This lesson also requires the use of a projector or interactive white board when students would present their final presentations to the class. Many students enjoy playing with these boards and it motivates them to get up in front of the class and speak. Motivating the students and making them want to participate enhanced the learning process. More students may be open to the idea of participating knowing that they would get to share their own creations. 


As for other instructional materials, this particular lesson did not require much. However, to successfully complete this assignment, students would be required to utilize poster board, markers, and various materials to construct their models. Poster board and markers used to make either a brochure or poster are fairly cheap materials, which is an important factor for many students. Students are allowed to construct their models out of any material they would like as long as it is appropriate for school. Not making specific requirements would help those students who would be unable to purchase many materials. 
Evaluation:

Students will be required to present the first three parts of their project to the class before moving on to part four. This presentation will include their poster or brochure, the three-dimensional model or their new species, along with their informational PowerPoint presentation. Students will be teaching the class about their biomes and the relationships found within each biome. 

Students will be evaluated based on their ability to work with their partner. Partners will be allowed to have a say in each other’s grades. Students will also be evaluated on the information within their presentation. Finally, the actual quality of  all three parts of the project will be analyzed. 

Post: Assessment:

For my pre-assessment students were to fill out a chart with the different biomes listed and they were to fill in any information that they could recall about each area of the world. This information could include anything from location to climate, or even flora and fauna. The post-assessment is identical but came after student presentations. Comparing pre and post assessment data the instructor will hopefully be able to see that a all students were able to tell more information after the presentations had taken place. This would lead the instructor to believe that learning did take place. 

Instructions: Once again, please fill out information you remember about each biome. This time, you are required to list at least one fact about the climate, one fact about the location, one plant found in that biome, and one animal found there. 

	Biome
	Information: (climate, location, plants, animals, etc)

	Tropical Rainforest


	

	Temperate Rainforest


	

	Desert


	

	Tundra


	

	Chaparral


	

	Boreal Forest


	

	Savanna


	

	Salt Water


	

	Fresh Water
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