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Lesson Length- 3 classes

Grade Level- 9th to 11th
Number of Students- 25

Subject- Biology

Topic- Marine Ecology

No. of IEP’s- 0

Actions and Assessments:

Objectives:
1. Discuss orally why biodiversity is important to a habitats survival and examine current threats to biodiversity in the marine ecosystem.

2. Examine and map plant and animal biodiversity within different marine ecosystems.
3. Identify fish, animals, and plants and their respective marine habitat and zone.

Student Assessment:

Class work assessment

Use the following three-point rubric to evaluate students’ work during this lesson. Students should be evaluated on how they worked in teams, how they approached and completed the task of correctly identifying the plants, animals and fish; group the organisms in the correct marine habitat, and zone. Finally, students should be able to research, record, and report their findings in a scientific manner.  

· Three points: Students worked well in their teams; identified most of the fish, plants, and animals in their study area. 
· Two points: Students worked somewhat well in their teams; identified some fish, plants, and animals in their study area. 
· One point: Students collected some plants in their study area; identified a few fish, plants, and animals. 
Homework assessment. A second homework rubric is used to evaluate the students’ homework and their presentation of Biology in the news. 
Standards and Connections:

Related National Standards 

Content Standard C: As a result of their activities in grades 9-12, all students should develop the understanding of: 
· Biological Evolution 
· The great diversity of organisms is the result of more than 3.5 billion years of 

evolution that has filled every available niche with life forms. 
· Species evolve over time. Evolution is the consequence of the interactions of:

·  (1) the potential for a species to increase its numbers, 

· (2) the genetic variability of offspring due to mutation and recombination of genes, 

· (3) a finite supply of the resources required for life, and 

· (4) the ensuing selection by the environment of those offspring better able to survive and leave offspring.  
KY-KERA.1.10 Students organize information through development and use of classification rules and systems.

KY-KERA.1.16 Students use computers and other kinds of technology to collect, organize, and communicate information and ideas.

KY-KERA.4.2 Students use productive team membership skills.
KY-KERA 1.10, 1.16, and 4.2: The lesson’s objectives and activities are reflected in these standards because students will actively working together in teams to observe biodiversity in habitats and creating conclusions to why some habitats have more diversity than others. Students will use online resources and technology to gather information about plant classification. 
KY.SC.H.3.5.3 Organisms both cooperate and compete in ecosystems. Often changes in one component of an ecosystem will have effects on the entire system that are difficult to predict. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years.

KY.SC.H. 3.5.3: The lesson’s objectives and activities are reflected in these standards because students will learn about the complex diversity of organisms and how they stem from common ancestors. Students will learn how marine ecologists currently identify and classify fish, plant and animal specimens using a dichotomous key. Students will learn about the interrelationships between plant species in a habitat and the environmental influences that threaten the balance of the ecosystem. 

KY-NTS.1.10 Includes appropriate assessment strategies and processes.

KY-NTS.2.6 Motivates, encourages, and supports individual and group inquiry.

KY-NTS.3.7 Uses appropriate questioning strategies to engage students' cognitive processes and stimulate higher-order thinking.

KY-NTS.9.13 Applies research-based instructional practices that use computers and other technology.

KY-NTS.1.10 The lesson’s objectives and activities are reflected in this standard because a variety of individual and group assessments have been created for the classwork as well as the homework assignments. KY-NTS.2.6 The lesson’s objectives and activities are reflected in this standard during the lesson introduction where students are engaged in a group work. KY-NTS.3.7 The lesson’s objectives and activities are reflected in this standard during the lesson closure where students are challenged to predict the consequences of biodiversity loss. KY-NTS.9.13 The lesson’s objectives and activities are reflected in this standard by the creation and use of online virtual fieldtrip

Context: 

The broad scope of the unit on biodiversity is to examine the origins of life and discover how species are interrelated creating the delicate balance of the web of life. I have broken the unit of biodiversity into six main sections:
· Biodiversity definitions 

· Genetic diversity, ecological diversity, species diversity, botanist, ecologist, geneticists, biomes, habitat niche, ecosystem, conservation, preservation, protection, extinction, endangered, threatened.

· Origin of life in the ocean and biodiversity evolution 

· Origin of life
· Continental drift
· Evolution
· Benefits of marine biodiversity 

· Ecological role of biodiversity 

· Economic role of biodiversity 

· Scientific role of biodiversity 

· Evaluation of marine biodiversity 

· Measurement of biodiversity 

· Species inventory 

· Hotspots of biodiversity 

· Threats to biodiversity 

· Erosion of biodiversity: driven by human consumption
· Exotic and endemic species
· Biodiversity management: conservation, preservation and protection 

· Conservation of biological diversity
· In-situ conservation and ex-situ conservation
Students have learned the first two topic headings of biodiversity definitions and the origin of life and biodiversity evolution. The current lesson plan discusses the benefits and evaluation of biodiversity. Students will have read the related chapters in their book prior to the start of the lesson. After this lesson, students will be ready to examine the threats to biodiversity and efforts of conservation and preservation.
Introduction 
Ocean Habitats 
This lesson contains four activities with discussion questions related to the AFG video 

clips about ocean habitats.  These parts may be used individually or together, depending on the needs of your class and your time constraints. 

Day 1 Background 
The Intertidal Zone presents a unique set of challenges for the organisms who live there. 

Extreme fluctuations in moisture level, heat, salinity, and sunlight make it a habitat suitable for only a few species.  However, conditions change dramatically over a very small area, going from only occasionally wet to usually submerged in a matter of a few feet.  Therefore, the intertidal zone contains great diversity and has always been fascinating to children who love to collect shells and see the sea creatures who live there. 

 As students enter the classrooms and assemble into their usual research groups their attention will be directed to the white board where three category titles will be listed: Habitats, Plants and Animals, Benefits. The students will be given 30 seconds to brainstorm and name as many habitats as they can. When time runs out, I will pick one student from each research group to approach the board and write the name of one habitat their group thought of, making sure that each habitat is not repeated. When all possible habitats are listed I will ask which habitats are found around the school and circle their names. Of the four or five habitats that can be found in and around the school, each group will then be given the task to brainstorm what types of plants an animals are found in this habitat. These plants and animals will then be listed under the second heading on the white board. As a class discuss the benefits having a biologically diverse habitat and relate it to what they had previously read in the introduction to the chapter.
The activities contained in this unit are designed to enable students to investigate the creatures of intertidal zones and how they’ve adapted to the conditions that they live in.   
Extension Websites from PBS

• The Living Edens – South Georgia Island 

http://www.pbs.org/edens/southgeorgia/class2.html
An ocean food web activity  
• Secrets of the Ocean Realm – In the School 

http://www.pbs.org/oceanrealm/intheschool/
This site contains a variety of hands-on activities.
• The Living Edens – Etosha 

http://www.pbs.org/edens/etosha/cr_lesson_bighideout.htm
Closure

At the end of this activity, return to your definition of biodiversity—the variety of living organisms in a given area. Look back at the biodiversity studies students completed at home and school. Point out that some areas have a greater number of species than others and thus a greater concentration of biodiversity. 
Engage students in a discussion about the importance of biodiversity by first explaining that on a global scale, some areas are more diverse than others. Tropical rain forests have the greatest number of species than any other biome. It is believed that 50 percent of all known species on Earth are found in tropical rain forests—yet rain forests cover only about 6-7 percent of the world’s land surface. Ask students to consider why tropical rain forests have so much biodiversity? Considering that the rain forests are being destroyed at alarming rates, why should we care about the potential loss of the rain forest’s biodiversity?
Technology:

In this lesson, students are able to access an interactive site pertaining to marine ecology via the Internet, allowing students to identify plant, fish and animal species. This activity allows students to become familiar with using the Internet as well as becoming familiar with identifying the physical characteristics of each specie and the habitats that they live in. 

Resources

This lesson plan was found online at: 

American Field Guide Teacher Resources:  Ocean Habitats www.pbs.org/americanfieldguide/teachers
