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Teacher’s Guide: Ecosystems and Climate 
The STEM Context
         “It is important to maintain the spirit of inquiry by focusing the teaching on questions that can be answered by using observational data, the knowledge base of science, and process of reasoning.” The National Science Education Standards: 1994 (Page 189)

Examples of Related National Science Education Standards

Teaching Standard D: Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science.
· In doing this, teachers engage students in designing the learning environment (Page 43)
Examples of Related Massachusetts Science and Technology/Engineering Framework Standards

Life Sciences (Biology) Standard 13 Grade 6-8, Give examples of ways in which organisms interact and have different functions within an ecosystem that enable the ecosystem to survive. (p.47)
Life Sciences (Biology) Standard 17 Grade 6-8, Identify ways in which ecosystems have changed throughout geologic time in response to physical conditions, interactions among organisms, and the actions of humans. (p. 48)

Introduction
Two experiments can be used to demonstrate the role of climate in ecosystem change and adaptation. The first, short lab operating at a micro scale, helps students understand the concept of biological succession by simulating the process in a microenvironment with various microorganisms. By manipulating environmental factors such as temperature, light, and food, students are able to see in a matter of weeks the results of change that can take years in larger ecosystems in nature. The second set of experiments are longer term, on a more macro scale and demonstrate the important role of climate in determining plant growth and diversity.

Biological Succession in a Microecosystem

Lab groups of four students are used for this activity. Allow one lab period for students to observe the organisms in the "pure" cultures so that they become familiar with the appearance of each type. Set up the culture dishes and add the various organisms prior to the beginning of the actual sampling. Allow at least a span of four to six weeks sampling time. 
A set of six dishes is needed for each lab group, but remember that the same sets can be used for different classes. Be sure the water is boiled or pasteurized.

It helps to  have a picture key of the various organisms available for the students. Students sometimes forget what the "critters" look like since the sampling dates are a week apart. It's a good idea to laminate a set for each lab table.

Student requirements:
Students are responsible for collecting data and reporting group averages to the teacher on each sampling day. Students prepare a formal lab report, complete with graphs of data collected. This is used as the evaluation tool for this activity.

Abstract:
This activity is a modification of a laboratory exercise from the Merrill laboratory manual, Probing Levels of Life. This activity helped solve the problem of how to help students understand the concept of biological succession in our ecology lesson for honors biology students. 
Macro Activity: Ecosystems and Climate

Climate, which is average weather conditions over a period of time, is the primary environmental influence on ecosystems. Plants, animals, insects and microbes are adapted to small changes in climate. However, climatic conditions vary widely over the earth. Organisms adapted to your state might not do well in a desert or tropical climate. Even extremes in your climate can result in destruction of some members of the ecosystem.

The two most important climatic factors for ecosystems are sunlight and water.

Sunlight is necessary for plants to grow, and to provide energy to warm the earth's atmosphere. Light intensity controls plant growth. Light duration affects plant flowering and animal/insect habits.

All living organisms require some amount of water. Organisms in dry ecosystems are adapted to the conditions by storing water for use over long periods or becoming less active. At the other maximum, some plants and animals only survive by being submersed in water.
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There are three separate experiments (called activities) within this lab. Materials needed and instructions are included in the Student sheet. 
Activity One

Follow up Questions

1. Which tomato plant grew the most? (The one receiving continuous light.) 
2. Which plant grew the least? (The one receiving no light.) 
3. How does sunlight affect plant growth? 
4. Are there ways that a location on earth would receive less sunlight? (Volcanos could blow dust particles high into the atmosphere, decreasing sunlight reaching ground; a general increase in cloudiness would decrease sunlight as well.)
5. How would less sunlight affect an ecosystem? (Some plants may grow less if they need a lot of sunlight, some may grow more if they are shade tolerant; flowering patterns of plants may change; animal habits may change. Less sunlight may mean cooler air temperatures, bringing longer winters, and more or less precipitation.)
Activity two

Follow Up Questions 

1. Can bluegrass survive without water? (Yes, for short periods of time. The bluegrass has the ability to go dormant during drought periods, and will begin growing when rainfall returns.) 
2. Can all plants do this? (No, many plants will die.) 
3. How do other plants adapt to short droughts? (Some will lose their leaves, some will quit growing, some will curl their leaves to prevent water from escaping).
4. How would more water affect an ecosystem that had adapted to periodic droughts? (Some plants could die, either because of too much water around their roots, or because flowering or growth may be hindered Other plants that like the extra water would thrive. More or larger animals may move into the ecosystem, since more water would be available. This could also change the existence of animals already in the ecosystem.) 
Activity Three
Materials Needed: Encyclopedias or other books that describe desert climates, tropical rainforest climates, and mid-latitude temperate climates (climates similar to Illinois).

Divide the class into three groups. Assign each group a climate, with each group developing a picture collage of plants, animals, and insects found in each climate. Once all groups are finished, have each describe what is found in those ecosystems. Have a class discussion on how each differs from the other, and if there are many similarities. Discuss what may happen if each ecosystem was changed by the following:

· Decreased sunlight 
· Decreased water 
· Increased water 
· Increased sunlight
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