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



MATHEMATICS

� Geometry in Real Life 

Geometry has its roots in the ancient cultures of Egypt, Sumer, and Babylonia. The basic principles of geometry emerged from the need to measure the size of fields and to lay out accurate right angles for the corners of buildings. Because it is concerned with the physical properties of space such as the surface area and volume of solids, geometry has many important real-world applications. In this activity you will explore the relationship between geometric shapes and the real world. You will design a display that presents your findings.

Completing the activity 

1. Explore Concepts in Geometry

Use the Mathematics category in Encarta Encyclopedia to get an overview of geometric concepts and their applications. You may want to begin by reading the "Geometry" article. Answer the questions below:

What are some important geometric shapes?

What is symmetry?

In what professions is geometry important? Why is it important? 

2. Make a Chart

Make a chart of some geometric shapes and some important geometric concepts. Use the colored text to access articles about geometric concepts. Also search for articles that focus on specific geometric shapes. Label each shape, make a sketch of it, and briefly describe its properties. Also list and define important concepts you encounter, such as symmetry.

3. Find Real-World Examples

Think about the different ways in which the concepts of geometry are applied in the real world. Consider such topics as architecture, city planning, and decorative arts such as pattern making, pottery, stained glass, floor tiles, and tapestries. Explore related articles in the encyclopedia to find out more about these applications. You might explore the articles "Navigation," "Astronomy," "Drafting," "Engineering," "Surveying," and "Topology." Take notes as you research your topic. You may want to print out illustrations of geometric shapes and patterns you encounter.

4. Write About Geometry

Use your notes and your completed chart to write a summary of what you've learned. Organize your summary in the form of captions to accompany illustrations. Some captions will describe geometric shapes, and others will describe concepts. Each caption should include the following:

A title

A description of the geometric shape or concept

Examples of how that shape or concept is used in the real world

Other interesting information you've discovered 

5. Choose Visual Aids

Choose visual aids to accompany the captions. Each shape you have described should be accompanied by a two- or three-dimensional model of it. (Use empty boxes, tubes, cardboard cylinders, and other objects, or create shapes using heavy paper and tape.) Select a photograph or illustration to accompany each caption. These visuals should show a real-world application. For instance, a caption describing the triangle might be accompanied by a photograph of a bridge that uses triangular braces in its construction.

6. Create a Display

Use the captions, shape models, and pictures to design a display about geometry in real life. You might design a table-top display or a display that can be mounted on a bulletin board.

7. Share Your Findings

Present your completed display to a group of classmates.



� Teacher's Notes 

Pythagoras turned geometry into a science when he demonstrated the connections between several seemingly unrelated geometric laws. Once these connections were written down as theorems, modern geometry was born. Long before Pythagoras, however, geometric laws and shapes were commonly used. Developing cultures utilized geometric principles in pottery, clothing, architecture, and surveying techniques. Even today, hundreds of years after the birth of formal geometry, the most basic geometric concepts are continually utilized in science, technology, art, consumer goods, and architecture.

Activity Description

In this activity students explore the use of geometric shapes and principles in real life. They first explore the general concept of geometry using Encarta Encyclopedia. They make a chart of geometric shapes and concepts and research the applications of these shapes and concepts in architecture, design, science, and everyday life. Finally, students write captions summarizing what they learned and create a visual display about geometry in real life.

Objectives

Research geometric shapes and concepts. (Mathematics)

Find examples of geometric shapes and properties in art, architecture, science, or technology. (Social Studies, Science, Architecture)

Write captions and design a display. (Expository Writing, Art, Creative Thinking) 

Completing the Activity

This activity is appropriate for students to complete individually or in small groups.

Students begin this activity by gaining an overview of geometry and geometric shapes and concepts. Encyclopedia articles such as "Geometry" and "Symmetry" will be helpful for this inquiry. The diagrams in the "Geometry" article provide a good introduction to the elements that define a shape. Articles on specific geometric shapes include "Circle," "Parabola," "Triangle (shape)," "Pyramid," "Prism," and "Cube." Encourage students to locate these articles using the Find button. These articles include diagrams which will be helpful to students who have trouble visualizing three-dimensional geometric shapes.

Encourage students to be creative as they investigate geometric principles in real life and let the encyclopedia's presentation of information guide them. For instance, Encarta Encyclopedia's "Geometry" article mentions that the orbits of planets around the sun and of electrons in an atom are both examples of conic sections. This would be an interesting topic to investigate further. If students have trouble selecting topics to research, you might suggest that they consider one of these: parabola as the curve of a thrown ball and an architectural arch, fractals in nature and in computers, the strength of triangles or pyramids in architectural design, symmetry in pottery or fabric, or cylinders in consumer goods and packaging.

Remind students to access other helpful articles by clicking on the encyclopedia's Related Articles button. Help students be creative in their search for pictures in the encyclopedia. Point out that representations of geometric shapes can be found in mosaics, stained glass, floor tiles, rugs and tapestries, clothing, architecture, and visual representations of technology or science.

Students can print out photographs from the encyclopedia's Media Gallery to illustrate their presentations or to guide them in making their geometric shape models.

Meeting Individual Needs

Younger Students - Divide the class into small groups and assign one of the following shapes to each group: triangle, circle, square, parallelogram, rectangle. Or, let each group choose a shape from a list you provide. Also provide each group with a list of articles and topics to explore in the encyclopedia. Have each group prepare a display for its assigned shape.

Students Acquiring English - The universality of many mathematical concepts and the visual nature of this project will make it accessible to students acquiring English. Pair students acquiring English with students who are fluent in English to complete this activity.

Taking It Further

Invite an architect or structural engineer to visit your classroom and explain how geometric principles are applied in architectural design or engineering. Work with students to prepare a list of interview questions. 



SOCIAL SCIENCE

� A School for Spies 

How do professional intelligence gatherers learn the tricks of their trade? We don't really know: they keep it a secret. But with a little imagination and some canny intelligence gathering using Encarta Encyclopedia, you can design an introductory curriculum for those who have an interest in this shadowy profession. Then you'll prepare a lecture on one aspect of intelligence gathering, and create a brochure informing prospective students about the school and its course of study.

Completing the activity 

1. Learn About Espionage

For an overview of intelligence gathering, read the "Espionage" article in the encyclopedia.

2. Decide on Course Offerings

Explore Encarta Encyclopedia's Guided Tour on Espionage. Also use the encyclopedia's Find button to get a list of articles associated with the word spy. These lists may help you select focuses for the courses your school will offer. Make a list of at least 10 courses your school will offer. Here is a list of some possible course offerings:

The History of Espionage

Famous Spies and Their Exploits

Intelligence-Gathering Methods

The Ethics of Spying

Cryptography: Codes and Code-Breaking 

3. Prepare to Teach a Course

As director of the School for Spies, you'll be expected to teach at least one course. Select one course from your list and study that topic in depth, using Encarta Encyclopedia and any additional sources available to you. (Those in intelligence gathering never stop until they've found what they're looking for.) Prepare a topic outline that you could use to give a lecture. If you choose to teach the course on the history of espionage, for example, your outline might include topic headings such as those shown on the accompanying page.

The Trojan Horse

The Art of War by Sun Tzu

Joseph Fouché

The Dreaded Okhrana

Operation Double Cross 

Learn enough about your topic to give a lecture in the School for Spies.

4. Prepare a Brochure and an Application Form

To attract students, a school must publicize itself. Write a brochure touting the excellence of your institute… but of course you'll want to attract only students who are well-prepared and highly motivated, so write all the information in the brochure in a code that only serious spy candidates will be able to decipher. The encyclopedia article "Cryptography" can help you. You should also prepare an admissions application form, using the same code. Use presentation software to help you produce these documents. (You might use a job application form from an employment agency as a model.) Then post your brochure where candidates will see it, and make available application forms to those who wish to attend.

5. Teach the Course

Once you have reviewed the application forms and admitted those students who are qualified, make arrangements with a teacher to deliver the lecture you've proposed. You might schedule your lecture at a lunch period or during part of a study hall period.

Extending the activity 

In truth, not many people are interested in working as spies, given the dangerous nature of the profession. But a great many people enjoy fantasizing about what such a life would be like, and some very entertaining writers have encouraged such flights of fantasy by crafting outstanding spy novels. Read a spy novel by a noted author such as Graham Greene, John le Carré, or Martin Cruz Smith. When you finish, prepare a report on how realistic you think the novel is.



� Teacher's Notes 

When government leaders send someone to uncover an enemy nation's secret plans and projects, they call the work intelligence gathering. When these same leaders find out that an enemy has sent someone to uncover their nation's secrets, they call it spying. Call it what you may, it is one of the oldest of professions: spying is discussed in the story of Joseph in the Book of Genesis. It is also one of the most modern: the desire to know enemy secrets is the motivational force behind the development of much of the most advanced electronic technology.

Activity Description

In this activity students play the role of the director of a school for spies and plan courses that focus on various topics related to intelligence gathering. They then prepare a lecture that focuses on one aspect of espionage. They also write a brochure describing their school and an application for admission to the school, encode all text, and produce a final version. They then deliver their lecture to the students whom they have chosen to accept.

Objectives

Research the role of intelligence gathering in international politics. (Political Science, History, International Relations)

Learn about technology used for intelligence gathering. (Science)

Plan a course of study on intelligence gathering. (Social Science, Education)

Create promotional materials for an educational institution. (Creative Writing, Art and Design)

Use a code system to conceal a message from all but a select few individuals. (Mathematics) 

Completing the Activity

To prepare students for the activity, you might have them meet in small groups and share what they have learned about spies and spying from television programs, movies, novels, and history books and lectures. Advise them to take Encarta Encyclopedia's Guided Tour on Espionage. You might point out to students that spies can be viewed as heroes (e.g., Nathan Hale: "I regret that I have but one life to lose for my country.") or scoundrels (e.g., H.A.R. "Kim" Philby, a British diplomat who passed vital information to the Soviets during the Stalin era.) Make sure students are aware that one agency of our government, the Central Intelligence Agency, has as its primary function the gathering of intelligence about foreign groups and nations who are a threat to the well-being of our country.

You may want to have students work in teams on this activity: one student can be responsible for selecting course offerings, the second can prepare and deliver the lecture, another can write and encode the application, and a fourth can use a desktop publishing program to prepare a final copy of the brochure and application form. Students can work together to review applications and arrange for the lecture.

Encourage students to complete the extension activity on the student page.

Meeting Individual Needs

Younger Students - Consider limiting the scope of this activity for younger students. You might have students focus on learning about codes, researching a famous spy such as Nathan Hale, or learning about one type of intelligence-gathering technology.

Students Acquiring English - Point out to students that the most effective cryptographic method the United States has ever used was a code based on the Navajo language. This code was devised and employed by a group of Navajos during World War II to communicate highly sensitive information. You might encourage students to use other sources to learn more about the Navajo Code-Talkers, and then think of ways they could use their knowledge of various languages to develop effective code systems.

Taking It Further

Encourage interested students to do additional research to find out about special cameras, listening devices, satellites, and other technology used to gather information. You might ask them to report to the class about what they discover.



HEALTH

� Analyze What You Eat 

Have you ever heard the expression "You are what you eat"? Certainly what goes into your body has a great influence on how you look and feel. If you eat a healthful diet, you have a better chance of being healthy. In this activity, you will analyze your diet to determine its nutritional content. You also will construct an improved diet designed to satisfy your requirements for both nutrition and good-tasting food.

Completing the activity 

1. Discuss Nutrition

Talk with a group of classmates about what constitutes a healthful diet. Consider the following questions and use Encarta Encyclopedia to get information you need.

What are the major food groups?

What kinds of foods are most nutritious?

What foods can be detrimental to your health? Why are they unhealthy?

Should a diet provide the same nutrients every day, or can it vary from day to day?

Is there one "best diet" for everyone? Why or why not? 

2. Consider Your Diet

Think about what you eat in a typical week. Write down that information, including the number of servings of each type of food.

3. Use the InterActivity

Open the Personal Nutrition InterActivity in Encarta Encyclopedia (located in the article "Nutrition, Human" or through the Pinpointer) and take a few minutes to familiarize yourself with its features and functions. Then follow the steps outlined in the program for analyzing your diet. The basic steps are as follows:

Enter your personal information.

Select foods you eat in a typical day.

Analyze the nutritional content of your meals. 

4. Examine the Results

Consider the results of your nutritional analysis. Does your diet satisfy your nutritional requirements? In what ways is it adequate, and in what ways is it lacking?

5. Devise a Better Diet

Armed with these results, and using the InterActivity once again, construct a diet that fulfills the nutritional requirements of someone in your age group who engages in a moderate amount of daily activity. Plan one week's worth of meals. Make sure to satisfy the Recommended Dietary Allowances (RDA). Try to make your diet as appealing as possible. Once you have finished formulating your improved diet, print out a copy. 

The Food and Drug Administration's current recommendations for daily amounts of key foods are as follows:

Bread, Cereal, Rice, Pasta: 6-11 servings

Vegetables: 3-5 servings

Fruits: 2-3 servings

Milk, Yogurt, Cheese: 2-3 servings

Meats, Poultry, Fish, Dry Beans, Eggs, Nuts: 2-3 servings

Fats, Oils, Sweets: Use Sparingly 

6. Share the Results

Share your improved diet with the class. If several of your classmates have completed this activity, vote on the diet that seems to provide the best combination of nutrition, variety, and appeal.

Extending the activity 

Create a graph showing how your typical diet and improved diet compare to RDA standards.



� Teacher's Notes 

The essential human nutrients - proteins, vitamins, and minerals - can be found in the 17 food groups, which include cereals, vegetables, meat, fish, eggs, dairy products, sugars, fruit, and fats and oils, among others. A nutritionally healthful diet consists of a balance of foods from all 17 groups. These foods should be consumed in sufficient quantity to prevent malnutrition, but not in amounts that produce obesity.

Activity Description

In this activity students learn about nutrition. They use the Personal Nutrition InterActivity in Encarta Encyclopedia to calculate their nutritional intake and to devise an improved diet that includes foods that are both nutritious and delicious.

Objectives

Discuss nutrition and health. (Health, Science)

Calculate the nutritional content of food. (Science, Mathematics)

Devise an improved diet based on Recommended Dietary Allowances and taste appeal. (Health, Mathematics) 

Completing the Activity

Have students work in small groups to consider issues related to food and nutrition. You may want to refer them to the article "Nutrition, Human" in the encyclopedia to help provide background for this discussion. Students may also benefit from looking up articles on different types of nutrients, such as proteins, vitamins, minerals, and carbohydrates. Point out that a healthy diet combines both nutritional value and taste appeal, which is in part determined by cultural factors or individual preference. Not all people appreciate or eat the same foods, and different cultures may achieve a balanced, nutritional diet by different means.

When students enter their dietary information into the InterActivity, urge them to be as precise about their food intake - both food types and quantities - as possible. Point out that some types of prepared foods may not be listed in the InterActivity. In these cases, students should try to break the food down into its component parts, such as poultry, cheese, cornmeal, and so on.

Once students have produced a nutritional analysis of their diet, have them discuss their findings. Encourage them to explain how their diet compares with Recommended Dietary Allowances. You may want to point out to students that notions of a healthy diet and calculations of RDAs have changed over time. For example, nutrition experts now recommend reduced amounts of red meat and fat. Have students refer to the list of recommended daily amounts of key foods in step five of the student activity.

After students have produced their nutritional analyses, they devise an improved diet that combines nutrition with taste appeal. Point out to students that if their diet is lacking in a key nutrient, they should brainstorm ways to supply that nutrient. Then they can check the InterActivity to see how much of that food they would need to add to meet that requirement. Putting together this new diet will probably require some fine-tuning to get the amounts right.

When students are done, have them print out their improved diets and discuss them in class. You may want to have students vote on the diet that has the greatest appeal.

Encourage students to complete the extension activity. You may want to display different kinds of graphs to help them determine the appropriate form for their data.

Meeting Individual Needs

Younger Students - You may want to guide students in lower grades with the initial discussion and help them in their analysis of nutritional requirements.

Students Acquiring English - Encourage students with knowledge of diets in other lands or cultures to share their information and insights. These students could conduct a nutritional analysis of a typical diet in another country.

Taking It Further

Have interested students prepare brief reports on diseases or ailments caused by nutritional deficiencies, such as scurvy (lack of vitamin C), pellagra (lack of niacin), and rickets (lack of calcium or vitamin D). Encourage students to present their reports in class. Students should describe the circumstances under which such ailments typically occur and give examples of food that can help prevent or relieve these deficiencies.

Have students develop a vegetarian diet that meets all of the Food and Drug Administration's guidelines for good nutrition.  



ARCHITECTURE

� Homes Through the Ages 

What if you could choose to live in any type of dwelling known on earth? Would you choose a medieval European palace, an apartment in ancient Rome, a simple mud and brick house, a log cabin, a tepee of the Plains people, or perhaps an Inuit iglu? Through Encarta Encyclopedia, housing and architecture in every culture is yours to explore. In this activity, you'll locate descriptions, photos, paintings, and drawings of the houses and other types of dwellings built by peoples around the world, from ancient to modern times. You'll sketch floor plans based on the information you find and compare their features. You'll choose your favorite dwelling, present its design, and describe your reasons for choosing this type of house.

Completing the activity 

1. Investigate Kinds of Houses

Begin your investigation of houses by exploring the encyclopedia's Guided Tour on Homes. Then look at individual articles for more information. These questions can guide you in your research:

What building materials are used in different kinds of houses?

How has architecture for family dwellings changed from ancient to modern times?

What styles of home architecture were favored in different parts of the world and at different times in history? Learn about dwellings in China, Japan, Iran, India, America, ancient Rome, ancient Greece, the Middle East, and in tribal cultures. 

As you locate pictures and descriptions of dwellings, you might want to mark each place using the Notemark feature of the encyclopedia.

2. Think About Floor Plans

A floor plan is a map of a building. To familiarize yourself with how to draw a floor plan, you might want to study one of the encyclopedia's cathedral floor plans. You might also want to sketch, at least in an approximate way, the floor plan of your own home. Think about the size and function of each room and why it is laid out in a particular pattern.

3. Make Sketches of Housing Floor Plans

Using the text descriptions, photographs, and other Gallery items you have located as references, create sketches of the floor plans of various houses you read about. 

Hint: You might want to use the encyclopedia's Copy and/or Print functions to copy each description and picture to its own page, on which you can then sketch the floor plan.

4. Compare Various Housing Designs

Evaluate and compare the different floor plans you have sketched. Consider their design advantages and disadvantages. Create a chart to help you organize the following information about the different dwelling types:

Dwelling type

Age or period

Place or culture

Unique features

Design advantages

Design disadvantages 

5. Choose Your Favorite Dwelling

Based on what you have learned and considered, choose a style of dwelling that you would like to live in. Make a refined drawing of the floor plan. Also create an illustration of what you envision the structure to look like from the outside. Write a paragraph or detailed caption that explains the design features that influenced your choice. Present your work in a brief oral report to your class.



� Teacher's Notes 

For as long as humans have flourished, they have built and dwelt in houses of various kinds. From the ancient Italian apartment-type dwellings pictured in a fresco on Pompeii's Villa of the Mysteries to Frank Lloyd Wright's Fallingwater, Encarta Encyclopedia provides a rich visual resource with which students may explore the concepts of shelter and lifestyle. As they study housing design, students encounter art and architecture of civilizations and tribal cultures from around the world, from ancient to modern times.

Activity Description

In this activity students investigate the design of houses throughout history and around the world. They sketch floor plans of various dwellings using Encarta Encyclopedia's descriptions as a guide. Students compare types of homes by evaluating distinctive design features and assessing the advantages and disadvantages of each type of dwelling. Students then choose one type of structure in which to imagine themselves living, make a refined sketch of this dwelling, and describe the features that influenced their choice.

Objectives

Learn about the types and designs of homes from various cultures throughout history. (History, Geography, Social Studies)

Appreciate the art and architecture of various world cultures. (Architecture, Multicultural Awareness)

Compare and evaluate designs and features of various dwellings. (Critical Thinking)

Create floor plans of dwellings, using photos, drawings, and descriptive text as sources of information. (Drafting, Design, Geometry) 

Completing the Activity

After students have taken the Guided Tour on Homes and browsed through the historical information in articles such as "House," "Architecture," and "Building Construction," encourage them to use the Related Articles button to access other helpful articles. These include "Art and Architecture" references for a number of cultures. Also encourage students to use the Notemark feature to mark drawings, photos, and text descriptions of houses as they locate them in various articles.

Encourage students to locate on a map the countries and places they read about using the Encarta Encyclopedia's Atlas.

After students complete their refined floor plan sketches and/or illustrations, encourage them to use the word-processing program in the encyclopedia to produce captions for their art work.

Meeting Individual Needs

Younger Students - This activity readily lends itself to adaptation for various age groups. Have students in lower grades draw pictures of the dwelling places they would like to live in and describe their reasons for choosing those homes. Mount student drawings of houses around a world map, and have students pin up lengths of colored yarn leading to the locations where each house type originated.

Students Acquiring English - Students acquiring English may benefit from assistance with unfamiliar vocabulary or concepts they encounter in their research. Pair students acquiring English with others who are fluent in English to assist in vocabulary and concept acquisition. Also encourage non-native speakers to share any information on dwelling types from other parts of the world with which they might be familiar.

Taking It Further

Suggest that students imagine that they are living in a house in the period and country of their choice. Have them write vivid journal entries describing how they imagine the sights, sounds, flavors, routines, and other sensory details of daily life at that time and place to be.

Students might enjoy designing a floor plan for a future home. Have them describe their design innovations orally or in writing.  



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.  



MATHEMATICS

� A Calendar Wheel 

Since ancient times people have looked to the sky for a reliable method of measuring the passage of time on earth. Some cultures devised calendars based on the earth's rotation around the sun; others created calendars based on the moon's orbit around the earth. In this activity you will use Encarta Encyclopedia to learn about some of these ancient calendars. You will compile what you learn in a color-coded calendar wheel that incorporates the calendars of ancient and modern cultures.

Completing the activity 

1. Think About Calendars

Use Encarta Encyclopedia to find out about the calendars of different cultures. Begin by reading about calendar systems in these ancient cultures:

Mayan

Babylonian 

Roman

Muslim 

Hebrew 

Egyptian 

Hint: Read the article "Calendar" in the encyclopedia or use the Category menus to search the category Time, Weights, and Measures.

2. Trace the Solar Calendar's History

The calendar commonly used in most of the Western world today is based on the solar calendar devised by the Romans. Learn about the many revisions made to the Roman calendar over time and why those revisions were necessary. Look for the answers to these questions:

What was the Julian calendar?

How did Pope Gregory XIII advance the solar calendar?

What other modifications were made to the solar calendar? 

3. Learn About the Lunar Calendar

Find out how the modern-day lunar calendar is organized, using one calendar system as a model. The Hebrew calendar provides one example.

4. Compare Three Different Calendar Systems

Compare three of the calendar systems you learned about: the solar calendar used in the United States; one version of the modern lunar calendar; and an ancient calendar. You might begin by listing the months and days in each calendar system horizontally on a large sheet of paper. Also note any important seasonal events. Record when each year begins and ends and the names of the months.

5. Draw a Calendar Wheel

Create a calendar wheel that incorporates the three different calendar systems you compared. Show each calendar on a separate ring of the wheel. You might want to place those systems that have fewer days in the year closer to the center of the circle. Label each ring with the calendar system it represents. Color code your calendar to make it easy to read. Divide the rings proportionally to show months and days according to each system of measuring time.

6. Annotate the Calendar

You probably learned from your research that there are different numbers of days in the lunar and solar years. (Your calendar wheel should reflect this.) You probably also learned that most cultures that use a lunar calendar make provisions for this difference, thereby ensuring that holidays fall in the same seasons year after year. If appropriate, annotate your calendar with brief notes explaining how each calendar system has been adapted to account for the differences between the lunar and the solar year.

Extending the activity 

Learn about the festivals and holidays associated with times of the year in the calendar systems your wheel represents. Add some of these events to the wheel.



� Teacher's Notes 

The ancient Babylonians, Mayans, Egyptians, Romans, and Hebrews developed accurate calendar systems. Most ancient calendars were based on the changing position of the moon, although the ancient Egyptians developed a calendar based on the earth's rotation around the sun. Over the centuries, both types of calendar systems were revised to reflect more accurately the 365-day solar year and the 354-day lunar year. As a result of these revisions, in most calendar systems festivals and religious holidays now occur in the same season year after year, though they do shift forward and backward within the season. However, the discrepancy of 11 days between the solar and the lunar year remains, and there is still no perfect way of matching the two systems.

Activity Description

In this activity students make a calendar wheel that incorporates and compares three different ways of measuring time. Students begin by researching ancient calendar systems and learning how different cultures calculated a year. Next, students learn about the development of the modern-day lunar and solar calendars. Finally, they create a calendar wheel that shows three systems in juxtaposition: the modern-day solar calendar, a modern lunar calendar, and an ancient calendar they find particularly interesting.

Objectives

Learn about calendar systems from different cultures and times. (History, Multicultural Awareness)

Develop an understanding of lunar and solar calendars, and the astronomical considerations behind calendar-making. (Physical Science, Mathematics)

Create a color-coded calendar that shows three different ways of measuring time. (Creative Thinking, Art) 

Completing the Activity

This activity is appropriate for students working individually or in small groups. Have students begin by searching in Encarta Encyclopedia. Some helpful articles include "Calendar," "New Year's Day," "Astronomy," and the articles on each of the 12 months. Encourage students to use the word-processing feature to help them take notes on each calendar they read about.

Students may want to begin a preliminary sketch of their calendar wheel as they browse the information in the encyclopedia. Encourage them to note the number of months in each calendar system they encounter and the number of days in each month. Note that three lunar calendar systems are in use today: the Chinese calendar, the Islamic calendar, and the Hebrew calendar. Students who want to focus on the Chinese calendar may need to extend their research beyond the information contained in the encyclopedia.

You may need to discuss with students the difference in length between the lunar and the solar year. Students will notice that the lunar calendar has fewer days in it than the solar calendar. Encourage them to find out what various cultures that use the lunar year as the basis for their calendars have done to ensure that holidays fall in the same season year after year. Students who focus on the Islamic calendar will find that no extra days are added to the lunar year. As a result, Islamic celebrations such as Ramadan do not occur in any particular season.

Encourage students to complete the extension activity described on the student page. Students can find information about festivals using the Category menus. They can also search the Calendar, Holidays, and Festivals category and narrow their search with a guiding word such as calendar. You might suggest that students find out when these holidays take place: Chinese New Year, Ramadan, Purim, Holi, Sukkoth, Shabuoth, Mardi Gras, and May Day.

Meeting Individual Needs

Students Acquiring English - Students acquiring English may benefit from assistance with unfamiliar vocabulary words they encounter in their search. Pair students acquiring English with students who are fluent in English. Students from countries that use another calendar system can contribute a helpful perspective to the project. Encourage students with special knowledge to share what they know.

Challenge Activity - Students might be encouraged to incorporate into their wheel several of the changes that major calendars have gone through. These might include the changes from the Roman to the Julian to the Gregorian; these changes might be noted on the wheel by smaller, dated rings of different colors. This wheel might also note the year that the Hebrew calendar and the Islamic calendar begin relative to the Gregorian calendar. 

Taking It Further

Have interested students prepare a presentation about the lunar New Year celebration that focuses on one of these cultures: China, Cambodia, or Vietnam. Encourage students who have a background in one of these cultures to describe examples of special foods, dances, costumes, and customs associated with the lunar New Year. 



MATHEMATICS

� Write a Math Test 

The Arabic number system is a very efficient system for performing calculations. It has been adopted by cultures throughout the world, and now is used almost exclusively in international business and research. It is only one of several number systems developed by ancient cultures, however. In this activity you'll have the chance to become familiar with the strengths and deficiencies of one ancient number system by using it to construct a math test for classmates to take.

Completing the activity 

1. Learn About Number Systems

Locate and read the "Numerals" article in Encarta Encyclopedia to learn about the number systems and symbols used by the ancient Babylonians, Greeks, and Romans. Consider the advantages and disadvantages of each system.

2. Study Roman Numerals

Use the Pinpointer to locate the table "Numbers and Numerals." Familiarize yourself with how various numbers are written in Roman numerals.

3. Pick a Math Topic

Choose a topic you've been studying in mathematics in recent weeks. List the types of problems you would expect to see on an examination that focused on the topic.

4. Write Problems and Instructions

Using Arabic numbers, write 10 to 15 problems on the topic you've selected. Include all types of problems likely to be on a real test. Write a clear set of instructions for each problem. Then rewrite each, substituting Roman numerals for Arabic numbers. You may want to include a key in which you list the Arabic number equivalent of each Roman numeral.

5. Prepare an Answer Key

Figure out the solution for each problem on your test. List each answer, in Roman numerals, on a separate sheet of paper.

6. Administer the Test

Duplicate the test and give copies to several of your classmates. Ask them to solve the problems by performing all calculations using Roman numerals. When your classmates finish, read aloud the answers and have them correct their own papers.

7. Share Your Impressions

Discuss with your classmates the advantages and disadvantages of this number system. Consider whether, with practice, you could solve problems as quickly using this number system as you now are able to solve problems using Arabic numerals.

Extending the activity 

Do research to learn about the number system and symbols developed by the ancient Chinese, ancient Maya, or ancient Babylonians. Following the procedures outlined in this activity, construct a math test using these symbols. Have classmates try to solve the problems, and then discuss the advantages and disadvantages of this system.



� Teacher's Notes 

In ancient civilizations, as commercial transactions became more frequent and more complex, the use of tally marks for purposes of calculating values and keeping records no longer served the needs of traders and business people. Civilizations in China, India, the Middle East, North Africa, Greece, Rome, and southeastern Mexico, among other places, developed complex number systems that allowed people to express large quantities and perform calculations. Over the centuries more efficient systems supplanted those less efficient; eventually the Arabic number system came to be used in science, business, and education in almost every nation in the world. The mathematical systems of other civilizations nevertheless still have a great deal to teach us about how symbol systems affect our ability to conceptualize and solve problems.

Activity Description

In this activity students use Encarta Encyclopedia to familiarize themselves with ancient mathematical systems. They study the system of Roman numerals and use this system in writing a test that focuses on a mathematical topic they have been studying recently. They administer the test to classmates, direct the checking of the test, and lead a discussion about the difficulties involved in using this number system rather than the Arabic system to solve the types of problems included on the test.

Objectives

Learn about ancient mathematical systems. (Mathematics, History)

Analyze the effectiveness of the system of Roman numerals. (Critical Thinking, Mathematics)

Prepare, administer, and assess a math test. (Mathematics, Education) 

Completing the Activity

Have students begin by opening the Mathematics category of Physical Science and Technology in the Category menus. If necessary, direct students to the "Numerals" article. Students can also find useful information in the "Mathematical Symbols" article. Students should then move to the table that compares Roman and Arabic numerals and study it carefully. Encourage students to print out the table to use when they construct their tests.

Students who have difficulty creating problems for the math test should review the most recently completed chapter in their mathematics textbook, and use a review exercise or chapter test as a model for their test.

Students will need access to a copy machine to make copies of their examinations to give to those who will take it. Encourage test authors to demonstrate how particularly difficult problems can be solved using only Roman numerals.

Encourage all interested students to carry out the extension activity. To do this, students will need access to books with more detailed information about ancient number systems.

Meeting Individual Needs

Students Acquiring English - Because this is not a language dependent activity, students acquiring English should be able to participate fully and effectively.

Challenge Activity - Have students experiment with using an abacus and then offer explanations of why people who are skilled users of this device are able to perform calculations faster than most individuals who use pencil and paper.

Taking It Further

Allow interested students to use the encyclopedia to learn about other aspects of the civilization of ancient Rome. Encourage them to use the Related Articles button to find other helpful articles.

Have students envision and describe how our daily lives would be different if we used Roman rather than Arabic numerals. Encourage them to think not just of visible differences but of functional differences occasioned by the relative inefficiency of the Roman system for making calculations and keeping records.  



MATHEMATICS

� A Timeline of Ancient Mathematics 

Why is zero one of the most valuable mathematical gifts from the ancient Hindus? What other mathematical innovations influenced the systems we use today? This activity allows you to find the answers to these and other questions as you research ancient mathematical systems and create an annotated timeline showing the development of numerical systems.

Completing the activity 

1. Learn About Ancient Mathematical Systems

Begin your research by using Encarta Encyclopedia to explore ancient mathematical systems. Use the Category menus to explore articles in the Mathematics category. Find the answers to these questions:

What were some of the drawbacks and advantages in using Roman numerals?

How did the number 10 enable people to compute large numbers more easily?

Which societal changes encouraged mathematical innovations? 

You may also wish to examine the table that compares Roman and Arabic numerals and the table that displays ancient mathematical characters from different parts of the world. Some books in the Further Reading lists in the encyclopedia provide added information on numerical systems.

2. Organize Your Data

Arrange your notes in chronological order. In many cases you will need to use approximate dates for the innovations you read about. Write brief descriptions of the numerical systems you encounter. Also note instances in which one system improved upon methods used by another system. You may want to include other information as well, such as how and when a foot (12 inches) and an hour (60 minutes) came to be standard measurements. 

Here is an example using information about the Roman numerical system:

Civilization: Roman

System: based on 10

Major Features: could express all numbers from 1 to 1,000,000 with seven symbols; used Roman numerals: I = 1, XX = 20, IXX = 1 from 20, or 19.

Comments: awkward to write calculations quickly

Connections to Contemporary Systems: system still used today to denote years and to organize ideas in outlines 

3. Create a Timeline

Make a preliminary sketch of your timeline. You may find that a single line is not sufficient for representing the information you've researched. You might create a multilevel timeline in which each mathematical system has its own line. The Timeline in Encarta Encyclopedia can serve as a model. Display your finished timeline in the classroom. You may wish to include printouts of mathematical tables in the encyclopedia as part of the display.

4. Make a Presentation

When your timeline is complete, prepare notes for an oral report in which you describe the developments noted on your timeline. Then make your presentation. Be sure to allow time for audience members to ask questions.



� Teacher's Notes 

Prehistoric humans used a one-to-one correspondence to record quantities of items. They could keep track of sheep, for instance, by placing a pebble in a bag for each animal, and matching the pebbles against the number of sheep in the flock to see if all were accounted for. Less time-consuming methods of recording material items emerged later, such as tying knots in leather thongs and scratching hatch marks on stones. Then people gave numerical meanings to words already in existence. Wings meant "two" and hand meant "five." Later still, people began to count by putting number names in a certain order. As societies developed, mathematical systems were invented or adapted to help keep fiscal accounts, facilitate trade, and record scientific observations.

One such system was developed by the Hindus during the 3rd century AD. Symbols represented the numerals 1-9, and words represented each power of 10. Thus, the number 135 was expressed as "1 sata, 3 dasan, 5." Expressing large numbers using this method was cumbersome. In approximately 600 AD, however, they invented as a placeholder a symbol for zero, which meant "empty." Thus, "105" replaced "1 sata, 5," and carrying out calculations involving large numbers became much easier. 

Activity Description

In this activity students use Encarta Encyclopedia to learn about the development of ancient mathematical systems throughout the world. They do research to learn the history of numerals, number systems, place holders such as zero, and other mathematical innovations. They then organize their findings in an annotated timeline and explain the timeline in an oral presentation.

Objectives

Learn about ancient mathematical systems. (Mathematics, History)

Analyze the effectiveness of different numerical systems and investigate their connections to systems used today. (Critical Thinking, Mathematics)

Create an annotated timeline showing the development of mathematical systems. (Art, Content-Area Writing)

Present the timeline as part of an oral report. (Language Arts) 

Completing the Activity

Although this activity is appropriate for individuals, you may wish to have students work with partners to research the topic, compile their notes, and create the timeline. Partners can clarify any unfamiliar mathematical concepts they encounter and discuss conclusions they wish to include in their presentation.

Have students begin by opening the Mathematics category of Physical Science and Technology in the Category menus. If necessary, direct students to these articles: "Mathematical Symbols," "Numerals," "Number Systems," and "Zero." The biographical listing connected to the articles can lead students to more detailed information on the history of numbers and mathematical notations. Students may also use the Ancient History category of History to obtain information about Euclid and other famous mathematicians. Suggest that students study the table that compares Roman and Arabic numerals and the one that displays ancient numerical characters. Students can print out the tables and incorporate them later in their timelines.

Have students organize their research notes chronologically and geographically. Also have them note conclusions they draw during the course of their investigations. Challenge students to try to determine the links between different mathematical systems and think about how and why societies might have approached mathematical situations differently. Discuss with students why the Arabic numeral system has become the most widely used system in the world.

Provide posterboard or large sheets of paper and other art materials for students to use to complete the timelines. Encourage students to type their notes on cards to affix to their timelines and to include graphics that portray different systems. They may wish to view the encyclopedia's Timeline as a model of how to display concurrent events. Allow time for students to practice giving their presentations. Encourage audience members to be active listeners by taking notes during the report and asking questions afterward.

Meeting Individual Needs

Students Acquiring English - Pair students acquiring English with English-proficient partners. Encourage students to make links between mathematical systems from their cultures to the ancient systems they learn about.

Challenge Activity - Students may enjoy creating math problems based on an ancient system. Encourage them to incorporate the mathematical symbols used in that system, or, if none were used, to write out the problems. Have students exchange the problems with a partner and, afterward, make comments about the difficulty or ease in using that system.

Taking It Further

Have students explore how advanced mathematics are used in such fields as physics, astronomy, economics, and computer science. They can add their information to their timeline or present their findings in another form.

Have students add to their timelines information about the history of mathematical symbols. They should include entries telling who invented current symbols of operation, such as ÷, x, =, and +, and also note how the acceptance of those symbols enabled mathematical processes to be solved more easily and simply.  
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