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



SOCIAL SCIENCE

� EMBED Word.Picture.6  ��� Commemorative Stamp Series 

The nations of the world regularly honor notable people by putting their images on postage stamps. In this activity you'll use Encarta 96 Encyclopedia, your knowledge of history, and your art skills to create your own stamps commemorating the achievements of 12 great individuals.

Completing the Activity 

1. Talk About Stamps

Every postage stamp has the following elements:

the name of the issuing country

the value, or denomination

an illustration 

Read the article "Stamps and Stamp Collecting" in the encyclopedia. Take a few minutes to study the stamps shown there. If possible, also look through stamp albums or catalogues that feature stamps from many nations. With a group, discuss the appearance and characteristics of postage stamps you've seen. Then list the features you might include on the stamps you design.

2. Choose Your Subjects

For this activity you'll create three sets of stamps: a set honoring scientists, a set honoring artists, and a set honoring colorful figures in history. Each set will include four stamps.

Think about whom you would like to honor in each series. Several of the Guided Tours will be helpful in identifying possible honorees, including the tour on Scientists, the tour on Visual Arts, and the tours within the Role Models and They've Got Personality categories. Also use the Category menus in Encarta Encyclopedia to help you generate a list of worthy candidates. These categories are likely to be helpful:

People in Physical Science (Physical Science and Technology)

Artists (Art, Language, and Literature)

People in European History, People in United States History (History) 

People in Life Science (Life Science)

Musicians and Composers (Performing Arts) 

Once you have a list of candidates, choose a focus that will give coherence to your series. For example, you might decide that your artist series should focus on American sculptors and your science series should profile great physicists. Use this focus to narrow your list.

3. Write Biographical Sketches

Once you've selected the people to include in each series, do research to get ideas on how best to represent each of them. Then write a brief biographical sketch about each individual, telling why she or he is worthy of being honored. You may want to print photos or illustrations from Encarta Encyclopedia and include these in your biographies.

4. Design Your Stamps

You can create designs for your stamps by hand or with a paint or graphic design program. Make rough sketches of a number of different approaches before you choose a design for each series. Then produce final versions of each stamp. Attach the four stamps in each series to poster board, along with your biographical sketches and any illustrations or drawings you wish to add. Give a title to each stamp series.

5. Display Your Work

Present your sets of stamps in class and discuss their features. Explain your reasons for choosing the subjects and themes you did. 

6. Vote for Your Favorite Stamps

With your classmates, act as the Stamp Design Review Board and vote on the best series of commemorative stamps of each type. Honor the winning designers in a class awards ceremony.

Extending the Activity 

Imagine that you are going to be honored by having your picture appear on a postage stamp. What noteworthy feature of your life would that stamp honor? Design a stamp that commemorates an important accomplishment in your life.



� Teacher's Notes 

The first recorded sale of adhesive postage stamps took place in England in 1840. Other countries followed suit, and postage stamps soon became commonplace. Today, catalogues for stamp collectors list more than 100,000 varieties of stamps. Many of these are commemorative stamps, stamps that honor a person or recall an event. In their design and choice of subject matter, commemorative stamps can provide important historical information and reveal much about societies and their values. 

Activity Description

In this activity students work in small groups to create three stamp series of four stamps each. One series commemorates scientists, another features artists, and the third honors historical figures. Students choose their subjects, research them, write biographical sketches, design the stamps, present their work, and vote on the best series.

Objectives

Learn about stamps. (Social Studies)

Research important contributors to science, history, and the arts. (Social Studies, History)

Write biographical sketches and design stamps. (Expository Writing, Art) 

Completing the Activity

To help students get started, direct them to the article "Stamps and Stamp Collecting" in Encarta Encyclopedia. If any students have stamp collections, encourage them to discuss their collections. You may want to bring some interesting commemorative stamps to class to share and discuss.

As an aid in selecting subjects for the stamp series, students should explore the Guided Tours on Scientists and on Visual Arts, as well as the tours within the Role Models and They've Got Personality categories. Students should also scan the Category menus in the encyclopedia. Remind students to narrow the categories so that the people in each category are linked by a common thread. For instance, they might narrow the arts category to American sculptors or Impressionist painters.

As students work on their designs, urge them to incorporate elements of their subjects' lives and accomplishments into the designs, rather than simply portraying people's faces. Students' designs do not have to be stamp-sized; larger scale is fine as long as the drawings are not so detailed that they would lose much of their effect as stamps. Provide students with art supplies to create their finished designs, or allow them to use a paint or graphic design program to create their stamps.

When students display their work, have the class act as a "Stamp Design Review Board" convened to review the designs and evaluate the rationales for the subjects selected. This board can then vote on which of the stamp series it wants to approve for production.

Meeting Individual Needs

Younger Students - Rather than writing biographies about the people they plan to feature in their stamps, students in lower grades might simply list their accomplishments.

Students Acquiring English - The visual and hands-on nature of this activity will make biographical information more accessible to non-native speakers of English. Encourage students to use the colored text and the Related Articles button to find additional visuals that illustrate the era and place in which the profiled people lived, or show the discoveries or exploits for which they are remembered. Invite students from other countries to talk about heroes and celebrities from their own cultures who have been commemorated on postage stamps.

Taking It Further

Students who enjoyed this activity might want to design other stamp series of their own choosing. You might suggest one or more of these series ideas: notable animals (such as Laika, the Russian space dog, and Koko, the gorilla who uses sign language); women athletes; civil rights leaders; or science fiction writers. 



LIFE SCIENCE

� EMBED Word.Picture.6  ��� A Profile of Vanishing Creatures 

Scientists have determined that since the beginning of the 17th century, more than 200 different animal species have become extinct. Today more than 4500 plants and animals are in danger of becoming extinct. What causes organisms to vanish from the earth? Can anything be done to prevent the disappearance of endangered plants and animals? In this activity you will learn about the causes of extinction and profile several organisms that are in danger of becoming extinct.

Completing the activity 

1. Learn About Extinction

Use Encarta Encyclopedia to find information about extinction. Use these questions to guide your inquiry:

What is the criterion for determining whether a plant or animal is endangered?

Why did the rate of extinction increase during the 1600s?

What are the three most common causes of extinction in the modern world?

What is being done in various parts of the world to help protect endangered animals and plants? 

2. Profile Endangered Species

Gather information about five endangered species: a plant, a mammal, a bird, a reptile, and an insect. Record the following information for each:

Name

Where it lives

How many are left

Why it is threatened

How its disappearance would impact other living things

What is being done to protect it

What individuals can do 

To find information about endangered species, refer to the Endangered Plants and Animals chart in the encyclopedia. You can also look up individual animals and plants, and use the Guided Tour on Dinosaurs.

3. Map Locations of Habitats

Find the location of the habitat of each endangered species. Record the locations on a flat map of the world. Or, make small flag markers from toothpicks and self-sticking labels. Write the name of each endangered species on a label and tape the markers to the surface of a globe.

4. Share Your Findings

Decide on a way to share your findings. Here are two suggestions:

Create a series of posters, each devoted to a particular endangered plant or animal. Make a map or globe showing habitat locations as part of your display.

Design and distribute an "Extinction Alert" newsletter that describes the endangered species and tells what individuals can do to help protect them. Include a map in your newsletter that shows the habitats of the plants and animals you have profiled. 



� Teacher's Notes 

Scientists estimate that primitive life forms first appeared in the earth's oceans about 3.5 billion years ago. By the Triassic period, about 230 million years ago, the earth was home to a rich variety of fauna and a multitude of reptiles, amphibians, mammals, and fish. In the process of evolution, countless millions of organisms have become extinct, victims of natural selection. 

Since the early 1600s, the rate of extinction has increased dramatically as a result of human impact on the environment. In the Age of Exploration the introduction of predatory and competing species into isolated regions caused the demise of a number of species. Pollution, excessive hunting, and the destruction of natural habitats are primary causes of extinction in the modern world. There are currently 4,589 animals listed as endangered. If the present trends continue, scientists predict that more than 50,000 plant species and more than 1 million species of insects may be extinct by the middle of the 21st century.

Activity Description

In this activity students profile five living things that are in danger of becoming extinct. They select one organism from each of these categories: Plants, Mammals, Birds, Reptiles and Amphibians, and Insects. Students use information in Encarta Encyclopedia to identify endangered species, investigate why they are endangered, and find out what is being done to protect them. Two options are provided for sharing their research: a poster series and a newsletter.

Objectives

Learn about the causes of extinction. (Science)

Describe five different living things that are in danger of becoming extinct. (Science, Expository Writing)

Identify the habitats of endangered species on a map or globe. (Geography) 

Completing the Activity

Students begin this activity by doing research in order to gain a general understanding of when, how, and why some species have become extinct. Encourage them to read the "Endangered Species" article in the encyclopedia and to use the Guided Tour on Dinosaurs.

Some students may already know about animals or plants that are endangered and may want to focus their research on these organisms. Other students may need guidance in identifying endangered species to describe. Direct students to the Endangered Plants and Animals chart that accompanies "Endangered Species." Also encourage students to access articles on the individual plants and animals they have selected. Students can use the Atlas to help them locate habitats. Remind students that they can print out maps from the encyclopedia.

If students have difficulty describing how a certain creature's disappearance would impact other living things, suggest that they think about that organism's position in the food chain.

Meeting Individual Needs

Younger Students - This activity is appropriate for younger students and can be completed with a minimum of guidance. Younger students may benefit from working with a partner to complete the activity.

Students Acquiring English - Students acquiring English may benefit from working cooperatively on this activity with students whose first language is English. Students just beginning to acquire fluency might take responsibility for locating habitats using the Atlas, labeling habitats on a map or globe, and helping to design the posters or the layout of the newsletter.

Taking It Further

Have students learn about and report on an endangered species "success story" in which an animal or plant has been brought back from the brink of extinction through human intervention. They might also profile efforts such as captive breeding programs that have proved successful in helping to save endangered species.

Have students write to an organization that is devoted to the preservation of wildlife, such as the World Wildlife Fund or the Rainforest Action Network, and find out how individual citizens can help protect endangered species.  



LIFE SCIENCE

� EMBED Word.Picture.6  ��� Design Your Own Insect 

Of every five creatures alive on this earth today, four are insects. Insects are arguably the world's most successful life form, due in large part to their ability to adapt their size, shape, and color to almost any environment. Scientists have classified more than 800,000 different kinds of insects, and they discover thousands more each year. In this activity you will use the common characteristics of a particular order of insects, plus your imagination, to invent an insect that is adapted to a specific environment.

Completing the activity 

1. Learn About Insects

Begin your bioengineering task by using Encarta Encyclopedia to investigate the insect world. Read the "Insect" article. Also explore the articles in the Invertebrate Animals category. Find out about the three main parts of an insect's body and what function each part has. Find out about the social behavior of insects. Which insects live in complex societies? How is the social order of those societies maintained? Learn also about the various ways insects reach maturity. Finally, find out how scientists group insects into orders.

2. Make a Preliminary Sketch

Decide which order of insects your insect will be part of. Make a preliminary sketch of the insect's shape and features, including its coloration. If your insect undergoes a complete metamorphosis, you might also draw a picture of the larval and pupal stages of development.

Here are a some of the major orders of insects.

Order Orthoptera: cricket, grasshopper, walking stick 

Order Lepidoptera: butterfly, moth

Order Hymenoptera: bee, wasp, hornet

Order Hemiptera: bedbug, back swimmer 

Order Coleoptera: ladybug, June bug, beetle 

3. Describe the Characteristics

Answer these questions about the insect you have drawn:

What order is your insect a part of?

What is the insect's habitat like?

Which of the insect's features are specifically adapted to the environment in which it lives?

How does the insect grow into adulthood?

What does it eat and what are its predators?

How does it defend itself? 

Write a descriptive paragraph in which you answer these and other questions about your insect. Be as specific as you can.

4. Name Your Insect

Give your insect both a scientific name (such as Ctenocephalides canis) and a common name (such as dog flea). Incorporate the name into your description. Try to create a scientific name that reveals something about the insect's features or habits. In the example above, the scientific name includes the word canis, which means "dog" in Latin.

5. Make a Final Sketch

Draw a final version of your insect. Make it as realistic as possible. Use the illustrations in the encyclopedia as models. Type your description and display it beneath the drawing.

Extending the activity 

Obtain three sheets of the clear plastic used in overhead projectors. Create overlay drawings of your insect and its features. On the first sheet draw its shape and exterior features in outline form; on the second sheet draw its respiratory system; on the third sheet draw its digestive system. Using an overhead projector, display your insect and describe its parts.



� Teacher's Notes 

Insects have inhabited the earth for at least 350 million years. They make up the largest single group of animals on earth, outnumbering all other animals combined by four to one. More than 800,000 insects have been identified, and entomologists believe there may be as many as 10 million insects that have yet to be discovered. Insects' remarkable capacity for adaptation has resulted in a stunning variety of sizes, shapes, colors, and body features within the insect world. Although many insects spread disease and harm crops, insects play an essential role in worldwide ecology. Millions of plants depend upon insects for pollination, and insects are a vital part of the food chain.

Activity Description

In this activity students use Encarta Encyclopedia to learn about the three main parts of an insect's body and what function each part has. They explore the social habits of insects, the stages of development different kinds of insects go through, and the criteria scientists use to classify insects into orders. Using this information, students invent insects that belong to a particular order and are adapted to a specific environment. They draw their insects and then write descriptive paragraphs to accompany their drawings.

Objectives

Learn about the parts and functions of an insect's body. (Science)

Understand how scientists classify insects into orders. (Science)

Invent and draw an insect whose characteristics are consistent with those of real insects. (Science, Creative Thinking, Art)

Select an appropriate scientific name for an insect. (Linguistics)

Write a scientific description. (Content-Area Writing) 

Completing the Activity

Students begin this activity by using the encyclopedia to increase their general knowledge of the insect world. Students can access the article "Insect" by using the Find button. They can use the colored text to access related articles, especially the article "Butterflies and Moths." Suggest that students also view the encyclopedia's movies about insects, which show an incomplete metamorphosis, a high-jumping locust, and a frog being devoured by a carnivorous plant. Students can find information about specific insects by using the Category menus and exploring articles listed under Invertebrate Animals.

If students have difficulty selecting an order of insects, have them refer to the examples in step two of the activity and list other insects that are a part of each group. Then have students read more about a particular group of insects that interests them. Students whose insects undergo complete metamorphosis may want to read the "Larva" article, which is listed in the Category menus under Invertebrate Animals.

To help students give their insects an appropriate scientific name, provide them with a dictionary that includes word origins. Have them find out about the origins of some of the scientific names for insects they encountered in Encarta Encyclopedia and then use their imaginations to think of names for their invented insects.

Encourage students to complete the extension activity. You may need to provide students with transparent overlay sheets and arrange to have an overhead projector available for students when they are ready to share the finished project.

Meeting Individual Needs

Students Acquiring English - Pair students acquiring English with English-proficient partners. Encourage partners to keep an ongoing glossary of scientific terms they encounter as they complete the activity.

Challenge Activity - Students who have a talent for art may enjoy creating a flip book that shows their insects in action. They can create a sequence of pictures that demonstrates the insect in flight or that shows its process of metamorphosis. Students also might use a drawing program to create these types of picture sequences on the computer.

Taking It Further

Scientists estimate that, on the average, more than 3 billion insects inhabit each square mile of the earth. Have students explore their local environment and identify as many insects as they can. They should record their findings in a chart that shows what order each insect they identify belongs to. Provide students with a field guide for identifying insects to help them with this activity. 



LITERATURE

� EMBED Word.Picture.6  ��� Author Trading Cards 

People of all ages collect trading cards. Many concentrate on sports cards; others focus on fantasy character cards or movie star cards. In this activity you'll create a set of trading cards that highlights the lives and works of your favorite authors. Use Encarta Encyclopedia, your knowledge of writers and literary genres, and your artistic talents to create cards that capture the personality and style of some of the world's great writers.

Completing the activity 

1. Talk About Trading Cards

Recall the appearance and characteristics of trading cards you've seen. Then list the features you might include on the author cards you design. Different kinds of trading cards have many elements in common, such as:

Photographs of the subject

Names and nicknames

Vital statistics (birthdate, birthplace)

Records broken or awards won

Important achievements 

Decide on the information you would like to include in your trading cards.

2. Make a List of Authors

Begin by listing some authors you know and like. Try to list between 15 and 20 authors.

Hint: If you're having trouble thinking of writers, look in the Writers and Poets category in the encyclopedia and in the Guided Tours on Humanities and on Great Books for the names of some authors.

3. Choose Your Categories

Baseball cards can be grouped by team, by position, by year, or according to a number of other categories. Determine the categories your trading cards should have. Choose at least four different categories. Here are some you might consider:

Mystery writers

Short story writers

Playwrights 

You might consider including some humorous cards in your series. One idea is to create "author rookie cards" that list only the first work written by a famous author. Include a special logo identifying these cards as "rookie cards." Once you have determined your categories, select six to eight writers for each. Use the encyclopedia to research each author on your list. You can locate writers by genre or by name.

4. Design the Trading Cards

Present your information in a clear and eye-catching design. You might use baseball cards or superhero cards as models. First sketch a prototype for your cards. Decide on where you will put information such as the author's name, a pseudonym (if applicable), a photo, a brief biographical sketch, and a list of the author's most famous works. Also design a category logo that will appear on each card.

To make your cards interesting and original, consider including special features such as famous quotes or opening lines that will enhance your presentation of each author's works.

5. Make the Trading Cards

Copy the information onto each card. Author photos can be printed out from Encarta Encyclopedia using the Print feature.

6. Make Copies of the Cards

Make 10-15 sets of cards. You might photocopy them and cut them apart; then glue the two sides together to create a front and a back side.

7. Distribute the Cards/Flip Them for Trades

Distribute the cards randomly. Trade with your classmates to collect authors of different kinds or to complete all the authors in one category. Or, play this game with a friend: Hold a card's opposite corners lightly between two fingers and flip it in the air. If it lands on heads," you keep the card, and if it lands on "tails," your opponent keeps the card. Another way to play is to both flip a card at the same time. A "heads-heads" or "tails-tails" match means you keep both cards, and a "heads-tails" mismatch means your friend keeps both cards.



� Teacher's Notes 

Trading cards provide an entertaining means of learning key facts about groups of individuals. While baseball cards are the best-known example, trading cards have also been produced to celebrate movie stars, fantasy superheroes, United States presidents, and animals, among other subjects.

Activity Description

In this activity students make a set of author trading cards highlighting the works of several of their favorite authors. Students first brainstorm a list of authors. They then choose categories for their trading cards, research the authors in each category using Encarta Encyclopedia, design and make the cards, and devise games to trade them.

Objectives

Learn about different literary genres. (Literature)

Research the lives and works of several authors and write brief biographical sketches. (Expository Writing)

Design trading cards. (Art, Creative Thinking) 

Completing the Activity

To help students get started, you may want to bring some trading cards to class to share and discuss. If any students have sport or other trading card collections, encourage them to discuss their collections.

If students complete this activity in a group, have them work together to select the categories for their author trading cards. As an aid in selecting categories and authors, students should scan the Category menus in the encyclopedia. They should also look through the Guided Tours on Great Books and on Humanities, which introduce numerous writers. Remind students that important authors from other eras in history might be named on the Encarta Encyclopedia Timeline. For instance, Geoffrey Chaucer can be found on the timeline at AD 1390. (Augustine, William Shakespeare, Abraham Lincoln, and Ernest Hemingway also appear on the Timeline.)

Encourage students to use the word-processing feature in the encyclopedia to take notes on each author and to write biographical sketches. If the author's photograph does not appear in the Encarta Encyclopedia article, suggest that students fill their card's photo space with an original drawing. They might design a book cover for one of the author's works, draw a famous character the author has created, or include a picture of the author's birthplace.

Encourage students to discuss key elements of each literary genre they've chosen and brainstorm ideas for portraying them pictorially. The mystery writers category might be identified by a picture of a magnifying glass; playwrights might be indicated by a pair of theatrical masks depicting tragedy and comedy. Provide students with art supplies to create their finished trading cards.

When students finish their trading card series, help them devise ways to trade the cards. A flip for trades game is suggested on the student page. Other games might include blind trades, auctions, or simple contests with cards as prizes.

Meeting Individual Needs

Younger Students - For students in lower grades you may want to provide a list of authors in categories of your choosing. Ask students to choose one category and make cards for five or six authors. Or, have students create trading cards for authors whose works they have read.

Students Acquiring English - Encourage students from countries other than the United States to suggest authors they know of from their home country to include in the collection. Pair students acquiring English with students who are proficient in English.

Taking It Further

Students who enjoyed this activity might want to design other trading card series. You might suggest one or more of these series ideas: scientist trading cards, artist trading cards, endangered animal trading cards, musician trading cards. 



GEOGRAPHY

� EMBED Word.Picture.6  ��� Plan the Ultimate Vacation 

What is your idea of the perfect getaway? A climbing expedition in the Himalayas? A snorkeling trip to the Great Barrier Reef? A stroll through the art galleries of Paris? A photo safari to the wildlife parks of Kenya? In this activity you will research three vacation spots, select the one that is most appealing, and write a travel brochure advertising that destination.

Completing the activity 

1. Brainstorm Ideal Vacation Spots

Begin by listing every fabulous vacation spot you can think of. The Atlas in Encarta Encyclopedia can help you locate places you might want to visit. Also explore the various tours in the Places to Visit category of the encyclopedia's Guided Tours. Then prepare to narrow down the choices by characterizing the kind of vacation you enjoy most: outdoor adventure, music and dancing, sun and surf, plays and art museums, heart-stopping amusement park rides, or beauty and solitude. Finally, choose three locations that offer the kind of vacation experience you desire.

2. Research the Destinations

Investigate and evaluate each destination you've selected. Use the encyclopedia's Find button to help you gather information about particular locations. Also consult the Media Gallery to see photographs of architectural and geographical sites. For climate information within the United States, examine the Climate of Selected U.S. Regions table. You might also visit a local travel agency or look through the travel section of a bookstore for printed material about the locations you are considering. Here are some things to look for in planning your vacation:

Best time to visit

Average temperatures

Attractions

Cost 

3. Write the Brochure

Based on your research, choose the vacation destination you find most appealing. Imagine that you have the opportunity to take a vacation to this region. Draw a picture of yourself at the high point of your journey. Then write a travel brochure designed to attract visitors to this location. Use the picture of yourself in the brochure. Also use photographs from Encarta Encyclopedia or from brochures collected from travel agencies to help advertise your destination. Include a map showing where the region is and instructions on how to get there. Include the cost of traveling to that destination. Consult a travel agent or airline ticket office to find this information. You may wish to use travel brochures as models for your layout, but don't limit yourself to the approaches used in the brochures you collect.

4. Present Your Information

Display your travel brochure on a bulletin board. Or, duplicate it and distribute it to your classmates.

Extending the activity 

Write a series of letters or journal entries describing each day of an imaginary seven-day trip to the vacation spot you have described. Include descriptions of places you visit, foods you eat, people you meet, and unexpected events that occur on your journey.



� Teacher's Notes 

The excitement of travel begins in the planning stages: choosing a vacation spot, making reservations, and visualizing activities that are far removed from the daily routine. In real life, travelers must heed their budgets, time limitations, and other practical matters; but almost everyone dreams now and then of putting aside all practical concerns and taking the ultimate vacation. Such dreams can provide motivation for studying geography, history, and even languages.

Activity Description

In this activity students use Encarta Encyclopedia to research three vacation spots. For each location, students find the best time to visit, the weather conditions during peak tourist season, major attractions, and the cost of traveling to that destination. They also research methods of transportation required to reach that place. Based on their research, students select the destination they find most appealing, draw a picture of themselves doing something wonderful in this place, and write a travel brochure about the destination that includes photographs, a map of the region, instructions for how to get there, and a description of the region's major attractions.

Objectives

Draw upon and extend knowledge of distinctive vacation spots worldwide. (Geography, Multicultural Awareness)

Determine the cost of visiting a variety of locations, and the route and method of transportation required to get there. (Mathematics, Geography)

Create a travel brochure advertising a favorite place. (Persuasive Writing, Art) 

Completing the Activity

If several students choose this activity, suggest that they begin by working together to brainstorm a list of possible vacation spots. The Atlas can help students discover some interesting destinations. The Places to Visit category of the Guided Tours can also elicit ideas. Then have each student select three destinations to research. To begin their research, students can use the Find button in the encyclopedia to look up the destinations they have selected. The Climate of Selected U.S. Regions table in the encyclopedia provides useful information for destinations within the United States.

To find the cost of traveling to different places, students will need to consult a travel agency or airline. If possible, have one student visit a travel agency and collect a variety of brochures. Explain that tour companies offer package deals to destinations all over the world, and that the prices for such tours are usually listed in the tour company brochure. If students have selected remote places to visit for which packaged tours are not available, they will need to calculate the cost of airfare, land travel, lodging, and meals separately. (Students need not include all of this information in their brochures; airfare alone is sufficient. Students should, however, specify which aspects of the trip the cost they quote actually covers.)

Encourage students to use the word-processing feature of Encarta Encyclopedia to write the text of their brochure. If available, have students use a desktop publishing program to lay out the art and text. Students can print out photographs, illustrations, and maps from the encyclopedia and incorporate them in the brochure. Remind them to credit properly any photograph or illustration they include that is from another source.

After students have completed their brochures, you might have them vote on the vacation spot that has the most appeal.

Meeting Individual Needs

Younger Students - Students in lower grades may need some guidance in finding information in Encarta Encyclopedia, and will need to be accompanied by adults on visits to travel agencies. You may wish to bring in additional source material to class for students to use as they complete their research.

Students Acquiring English - Students from other cultures will have first-hand knowledge of places in other regions, and so will be able to expand the class's horizons in this activity. Encourage students to describe favorite vacation destinations of people from their native country. You might pair each student acquiring English with a partner who is fluent in English for the writing portion of this activity.

Taking It Further

Interested students might invite a travel agent to class to speak about his or her profession. Or, they might invite a member of a local tourist board to find out how their own community advertises itself to potential tourists.

Students might investigate student exchange programs and other means by which young people are able to visit other countries for extended periods of time, and consider whether participating in such a program appeals to them.  



MATHEMATICS

� EMBED Word.Picture.6  ��� 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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