Encarta ‘96 Encyclopedia Teacher’s Activity Guide�Earth Science Focused Activities





PHYSICAL SCIENCE AND LIFE SCIENCE


� Celebrate Women of Science 


Transform your classroom into a hall of science by creating an exhibit that honors notable women scientists. In this activity you'll use Encarta Encyclopedia to explore the work of women in many fields of science and high technology. Then you'll design and produce an exhibit commemorating their achievements.


Completing the activity 


1. Brainstorm a List of Women Scientists


Begin your exploration by using the encyclopedia's Find button to look up the names of women scientists whose names you know. Also find names of women scientists you are unfamiliar with. You can search People in Life Science and People in Physical Science using the Category menus, and you can look through the Guided Tour on Scientists.


2. Investigate Their Work and Contributions


Use the encyclopedia to research the scientists and inventors you have discovered. As you investigate each individual, answer these questions:


In what specific field or fields of science did this person work?


For what discoveries or pioneering work is she credited? How did she achieve these breakthroughs?


Why is this scientist remembered? How has her work contributed to other advancements in this field of science? 


You'll want to make use of the biographical sketches provided in Encarta Encyclopedia. In addition, the colored text, Related Articles, and Pinpointer features will lead you to additional information.


3. Decide Who to Feature in the Exhibit


Based on the results of your research, select ten scientists to include in your exhibit.


4. Plan the Exhibit


Decide how you would like to honor the individuals you've chosen and inform others about their pioneering work. You might create a series of posters. Or, you could create a large timeline on a sheet of butcher paper and place descriptions of the scientists at the appropriate places on the timeline.


5. Make Thumbnail Sketches


For each scientist in the exhibit, write a paragraph that provides brief biographical information and profiles her contributions to science. Include also a photograph or sketch of the scientist, and, if possible, several diagrams that will help visitors to the exhibit understand the nature of her work.


6. Produce the Exhibit


Now gather whatever art supplies you need to create your exhibit, and go to work. Mount or display the exhibit in your classroom.


Extending the activity 


You might want to publicize your exhibit. Here are some ways to invite others to view your work:


Design, write, and publish a brochure or flyer that announces the exhibit. Describe who is featured, what can be seen, and during what hours the exhibit can be viewed.


Write a press release that tells about the exhibit. Think of a headline that will catch people's attention. Explain why the exhibit is both important and interesting. 





� Teacher's Notes 


From Marie Curie to Rachel Carson to Sally Ride, many women have made valuable contributions in the field of science, especially during the 20th century. As they learn about the lives and achievements of women scientists and inventors, students will gain knowledge about a number of specific disciplines in science. They will also gain insight into the process of scientific discovery.


Activity Description


In this activity students use Encarta Encyclopedia to learn about women who have made important contributions in the fields of science and advanced technology. They then make use of a variety of features in the encyclopedia to design a visual display for an exhibit honoring women in science.


Objectives


Learn about the contributions made by women in various fields of science and technology. (Science, Social Studies, History)


Develop knowledge of various branches of science and increase awareness of scientific methods. (Science)


Design and produce a visual display. (Critical Thinking, Art) 


Completing the Activity


Students begin the activity by using Encarta Encyclopedia to generate a list of women scientists they might profile in their display. Students can use the Find button to identify articles about women scientists with whom they are already familiar. They can use the Pinpointer and the Guided Tour on Scientists to discover additional names to research. Encourage students to use the encyclopedia's word-processing function to compile a list of possible names for the exhibit.


Help students focus on the contributions made by each scientist as they browse through biographical sketches and articles about the various fields of science. Encourage students to use the colored text, Related Articles, and Pinpointer features to locate additional information and related articles. Remind them to use the encyclopedia's Notemark feature to mark any photos, scientific diagrams, or other illustrations that later might be used as visual elements in a display.


After researching their subjects, students then decide how to present the exhibit. Two formats are suggested: a series of posters and a timeline. Encourage students to print out any visual elements they located and to work those ideas into their thumbnail sketches. Also encourage students to use the encyclopedia's word-processing function when writing paragraphs and captions for their final displays.


Encourage students to complete the extension activities, which call for writing publicity materials for the exhibit.


Meeting Individual Needs


Students Acquiring English - Some students acquiring English may need assistance with scientific terminology they will encounter in this activity. Pair these students with those fluent in English; encourage the partners to create a glossary of terms they encounter.


Challenge Activity - Encourage students to either read a biography of one featured scientist, or read original works written by a woman honored in the exhibit (for example, Rachel Carson). 


Taking It Further


Arrange a field trip to a science museum. Help arrange opportunities for interested students to serve as volunteers at the museum.


Have students write imaginary journal entries for the scientists of their choice during a period when they accomplished some of their most important work. Encourage students to imagine the scientists' feelings about their work and the events taking place, and include expressions of these feelings in the journal entries.  





PHYSICAL SCIENCE


� Design Your Own Solar System 


In this activity you will act as a scientist and as an inventor. You will ask questions, gather data, and use the information you find to create your own solar system complete with planets, moons, and a star. You'll access articles, photos, films, and diagrams in Encarta Encyclopedia to find out what you need to know to design a realistic solar system of your own.


Completing The Activity 


1. Think About Solar Systems


Begin the activity by exploring Encarta Encyclopedia's Guided Tour on Our Solar System. Then use the encyclopedia to answer these questions: What is a solar system? What kind of body is at its center? What is a planet? How do planets vary? What is a moon, or satellite? How do moons vary? What rules govern a solar system?


2. Make a Preliminary Sketch


Put a star representing the center of a solar system in the middle of a piece of paper. Decide on the number of planets you'll have in your solar system. Draw them and pencil in an orbit for each.


3. Evaluate Your Plan


These questions will help you determine whether the plan you have devised is realistic.


Is the body at the center of your solar system big enough and dense enough to hold planets in its orbit? How many planets can it hold? (Use the "Gravitation" article in the encyclopedia to answer these questions.) 


How large is each planet? How dense is each planet? Do the planets' gravitational forces affect one other? (Watch the Solar System animation in the encyclopedia's "Solar System" article to answer these questions.)


What shapes are your planets' orbits? Are all the orbits in the same plane? Do the planets orbit in the same direction? In which direction does each planet orbit? 


4. Revise Your Plan


Based on the answers to the preceding questions, revise your sketch.


5. Make a Chart


Describe each of your planets and compile the data in chart form. Include the following information:


Name


Symbol


Number of satellites


Distance from center of solar system


Length of year


Length of day


Material make-up


Peresence of l`ife 


6. Make a Final Drawing


Make a final diagram of your solar system on a large piece of poster board and label each major body. Your labels might include short written descriptions of each planet and satellite. Attach your planet chart to this diagram.





� Teacher's Notes 


Our solar system, part of the Milky Way galaxy, spins within a mass of more than 100 billion stars. Scientists estimate that the Milky Way is 100,000 light-years across. Within this vast expanse, millions of solar systems exist. Although astronomers know very little about these systems, they have come to understand some basic principles that govern them. In studying the workings of the solar system, students encounter a variety of scientific concepts, including the forces of gravitation, the nature and varieties of matter, and the conditions required for life on a planet.


Activity Description


In this activity students design their own solar system and describe its elements. They describe the planets, satellites, and sun that make up their solar system. They describe the shape of each planet's orbit, the length of its rotation and revolution, and its size, name, and symbol. Students also define the substance and density of each planet and its capability of supporting life. Students draw an annotated model of their solar system and compile related data in a chart similar to the Major Planets table in Encarta Encyclopedia. 


Objectives


Discover the rules governing a solar system. (Science)


Apply knowledge of the laws and limitations of the physical world to create a realistic solar system. (Science, Critical Thinking)


Illustrate and describe an original solar system. (Creative Writing, Art) 


Completing the Activity


As students create their solar system, they do preliminary research in the encyclopedia to discover the characteristics of our solar system and the rules that govern the movements of its planets and moons. They discover the nature and definition of a planet, an orbit, a revolution, a rotation, and a satellite, and they investigate the elements necessary to sustain life on a planet. Encarta Encyclopedia's Guided Tour on Our Solar System will help facilitate the research. Students will want to refer back to the encyclopedia several times throughout the creative process to help them answer questions such as these:


How big does the sun have to be if it's going to hold 20 planets in orbit around it?


How are planets named in real life?


Is it necessary for all the planets in a solar system to revolve in the same plane? 


Encarta Encyclopedia's short animation on the nine planets in our solar system will be especially useful in answering these questions.


Students are asked to compile their data in a chart form similar to the Major Planets table in the encyclopedia. 


As students gather information, suggest that they use the Notemark feature of the encyclopedia to mark their place in important articles. Also encourage students to use the encyclopedia's word-processing program to record their notes.


Some students may wish to create three-dimensional models of their solar systems using readily available materials. Or, groups of students may wish to construct a working solar system in the schoolyard using balls of various sizes. Students can draw orbit paths with chalk on the ground and then demonstrate how the planets and satellites rotate.


Meeting Individual Needs


Younger Students - The activity is naturally geared toward students of different ages because the depth of the inquiry is guided by the students themselves. Teachers of lower grades can keep the activity simple by focusing on basic elements of the solar system such as planets, orbits, and gravity.


Students Acquiring English - Students acquiring English will need some assistance with the scientific terms they will encounter in this activity. Pair students acquiring English with students who are fluent in English. Encourage partners to create a glossary of science-related words they encounter in their research and refer to the glossary as needed.


Taking It Further


Invite students to investigate the search for life on other planets, the geocentric vs. the heliocentric theories of the universe, Newton's discovery of gravity, or another space-related topic that interests them. Encourage them to use graphic aids such as diagrams or charts to present their findings.


Have students compare their invented solar system with the solar system we live in and describe the similarities and differences.  





EARTH SCIENCE


� Natural Disaster Task Force 


Imagine you have just been asked by the President of the United States to join a task force to help the country be better prepared for natural disasters. Among your jobs will be to construct a map of the United States that shows the regions that are struck most frequently by each kind of natural disaster. You'll use photos, movies, articles, and diagrams in Encarta Encyclopedia to learn where and why earthquakes, floods, hurricanes, tornadoes, and other natural disasters occur. You'll identify what you think are the safest and the most dangerous places to live in the United States, and support your conclusions with information gathered from your research.


Completing the activity 


1. Think About Natural Disasters 


Begin the project by exploring Encarta Encyclopedia's Guided Tours on Forces of Nature and Disasters. Then use the encyclopedia to locate statistics about various kinds of natural disasters, such as floods, earthquakes, fires, hurricanes, volcanic eruptions, blizzards, and lightning strikes. Answer these questions: What kinds of damage typically are caused by each kind of natural disaster? When and where in the United States have the worst of these disasters occurred?


2. Construct a Disaster Profile Chart


As you browse through articles on these topics, note the dates of major disasters that have occurred in the United States, along with their locations and some facts about the damage that occurred. Record information about the following in a chart:


Hurricanes


Floods


Fire Disasters


Earthquakes


Blizzards


Tsunamis


Volcanic Eruptions


Tornadoes


Lightning Strikes 


3. Map the Locations of Natural Disasters


Use the Atlas feature of the encyclopedia to locate and print out a map of the United States. Use paint or colored pens to emphasize the country's major physical features, such as rivers, plains, and mountain ranges. Also include the names and boundaries of the states and/or major cities. Using push pins, toothpick flags, colored dots, or other symbols, pinpoint the locations of various disasters you learned of. Include a map key that explains the meanings of the symbols on the map.


4. Make Recommendations


Based on your map, decide where in the United States people are safest from natural disasters. Then decide where in the United States residents run the greatest risk of being harmed by a natural disaster. Make a list of "The Three Safest Places to Live" and "The Three Most Dangerous Places to Live" in the United States. Mount the lists on cards and display them with your map.


5. Support Your Findings


For each location you listed, create a fact sheet that supports your conclusion. Use excerpts from articles, statistics, and other evidence you gathered during your research in Encarta Encyclopedia. You might want to include photographs of damage from specific disasters in the fact sheets.


Extending the activity 


Learn about how United States government agencies work to predict and respond to disasters. Use the Find button to help you locate information. The Related Articles button will help you find names of government agencies and other organizations that provide disaster assistance. Then create a report card for our country's ability to predict, monitor, and respond to one type of natural disaster.





� Teacher's Notes 


When unleashed, the forces of nature can make most human endeavors seem trivial indeed. And with each new natural disaster, people realize anew the importance of knowledge, preparedness, and advance warnings. This activity leads students to use Encarta Encyclopedia to learn about the scientific causes and effects of nature's extreme events; to gain an understanding of geology and human interaction with the land; and to identify ways in which the government responds to natural disasters.


Activity Description


In this activity students imagine they are members of a presidential task force on natural disasters. They research natural disasters in the encyclopedia and find out what types of disasters frequently occur in various parts of the United States. They then create a map that shows the patterns of occurrence of different kinds of natural disasters in the United States, and use their findings to generate a list of the three safest and the three most dangerous places in the United States to live. Students support their conclusions with facts, photographs, and statistics.


Objectives


Research the occurrence of natural disasters in the United States. (Earth Science, History, Geography)


Create a map with symbols depicting patterns of disasters by type. (Geography, Critical Thinking)


Draw conclusions and make generalizations based on factual information, and support those conclusions in writing. (Critical Thinking, Content-Area Writing) 


Completing the Activity


Encourage students to begin their research by navigating the encyclopedia's Guided Tours on Forces of Nature and Disasters, and then by investigating each disaster type by topic. Suggest that students refer to Gallery items such as the movies on hurricanes and earthquakes, the animations on plate tectonics and the formation and eruption of volcanoes, and the encyclopedia's many historic photographs. Encourage students to use the Notemark feature to mark events in articles as they come across them. If necessary, assist students in printing out copies of the encyclopedia's physical map of the United States for use in this activity.


Students construct a Disaster Profile Chart including information on locations, dates, and other facts about natural disasters in the United States. This information can then be transferred to the Encarta Encyclopedia map of the United States, which students have printed out.


Encourage students to complete the extension activity. The Related Articles and Find buttons in the encyclopedia will lead students to information about services provided by the Red Cross, the National Guard, the National Weather Service, the National Oceanic and Atmospheric Administration, and the Federal Emergency Management Agency, among others.


Meeting Individual Needs


Students Acquiring English - Pair students acquiring English with students fluent in English. Encourage partners to create a glossary or card file of scientific, geographic, and governmental terms they encounter in their research and to refer to the list as needed. The visual nature of items in the Gallery and Atlas will assist students in completing this activity.


Younger Students - The depth of this inquiry can be adjusted for younger grades. Guide students to focus on what happens during each type of natural disaster. The encyclopedia's dramatic visuals will provide a basic understanding of the nature and extent of damages caused by each type of event. Have students work in pairs to complete the activity.


Taking It Further


Review the steps people should take in the classroom and at home to prepare for natural disasters. Also review the procedures to be taken during natural disasters. Create a checklist of preparations and supplies needed for the emergencies common to your region. Encourage students to help their families prepare at home. 


�PAGE  �








�PAGE  �2�


Encarta ‘96 Teacher’s Activity Guide	Earth Science Focused Activities











