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MATHEMATICS


� EMBED Word.Picture.6  ��� 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.





 ARCHITECTURE


� EMBED Word.Picture.6  ��� 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. 





 ARCHITECTURE AND SOCIAL SCIENCE


� EMBED Word.Picture.6  ��� An Architectural Tour of Your Community 


A society's architecture offers valuable insight into its values and ideals. The perfectly balanced Greek temples are reflections of the ancient Greeks' emphasis on harmony and order. And when Washington, D.C., was founded, idealistic leaders promoted the construction of neoclassical structures that resemble those of ancient Greece. What are the architectural treasures of your community? What architectural traditions have influenced the types of buildings constructed? In this activity you'll research architectural styles throughout the world. You'll then design a walking tour of your community that highlights significant architectural sites.


Completing the activity 


1. Learn About Architectural Styles


To gain an overview, first read the"Architecture" article in Encarta Encyclopedia. Find out about the types of dwellings people traditionally lived in or built as gathering places. Also explore the Guided Tour on Landmarks and read about distinctive structures such as pagodas, amphitheaters, Ming temples, and Gothic cathedrals; port and lintel structures; arch and vault buildings; Elizabethan, Victorian, and Edwardian buildings; and Islamic and Greek architecture. Also investigate American architecture, noting information about influences on American architecture in different regions of the country.


2. Investigate Your Community's Architecture


Look carefully at the styles of architecture in your community and compare these with styles of architecture found in other parts of the world. How many different influences can you find? Here are some questions to consider:


Does your community have churches, mosques, synagogues, temples, or cathedrals that were influenced by a particular architectural style? Describe the buildings and the influences that helped shaped them.


Does your community have a theater, amphitheater, or stadium? What architectural style influenced its design?


Describe some of the older homes in your community. Which architectural styles influenced their design or construction?


Did any famous architects design buildings in your community?


Do you see evidence of modern or postmodern movements in any buildings in your community? What other movements have influenced the design of buildings in your area? 


3. Plan an Architectural Tour


Plan an architectural tour of your community. You may wish to interview a local architect or a historical archivist to obtain information on particularly significant buildings. Map a route that will take participants past as many interesting sites as possible. You might augment your map with snapshots of the sites and printouts from the encyclopedia that show design links. Also include a brief description of each site. If you like, you might invite a group of people to accompany you on the tour you have designed.


Extending the activity 


Learn about the life and accomplishments of one of America's great architects, such as Julia Morgan, Bernard Maybeck, I. M. Pei, or Frank Lloyd Wright. Create a visual display of their work that includes descriptions and photographs or drawings of their most famous buildings.





� Teacher's Notes 


Architects of public buildings often reinterpret stylistic or structural elements from the distant past in their designs. Many also look to other cultures for inspiration, as well as for ways to make their buildings more durable, functional, and aesthetically pleasing.


Activity Description


In this activity students use Encarta Encyclopedia to learn about architectural styles and traditions around the world. They then examine the architecture of buildings in their own community and identify architectural traditions that influenced their design. Finally, students plan a walking tour of significant architectural sites in their community.


Objectives


Develop a knowledge of world cultures through the study of architecture. (Geography, Art, Multicultural Awareness)


Learn how a society's values shape architectural styles. (Social Studies, Multicultural Awareness)


Discover architecturally significant buildings in the local community and identify their historical and cultural influences. (Architecture, Critical Thinking) 


Completing the Activity


Students begin the activity by reading the "Architecture" article in the encyclopedia and exploring the Guided Tour on Landmarks, which includes several architectural monuments. Encourage them to use the Media Gallery to locate specific architectural sites.


Suggest that students use the Notemark feature to mark topics they wish to remember as they plan their tour. Direct students to these categories: National and Regional Art, Periods and Styles, and Architecture. They may also consult the bibliographic entries for more in-depth study.


Encourage students to contact knowledgeable sources in their community, such as city planners, librarians, historical society members, and local architects. These people can provide the names and locations of notable sites that may be unfamiliar to students.


Assist students as needed to survey sites and create a walking tour. Encourage them to include brief information about the sites on the tour as well as pictures from the encyclopedia that show architectural similarities or influences.


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


Meeting Individual Needs


Students Acquiring English - Have students work with partners fluent in English as they research topics in Encarta Encyclopedia. Suggest that they print out visual examples of architectural types and create a pictorial glossary for reference. Encourage students to compare the architectural styles of their community with the architecture of their country of origin.


Challenge Activity - Have students research the process of creating a major structure, from design to construction. Students can present their findings in a flow chart or timeline.


Taking It Further


Have students plan a city that features architectural designs from many different parts of the world. Make sure students provide the necessary resources for a sustainable city, such as roads, hospitals, schools, parks, electrical power, and water supplies. Provide mechanical pencils and large sheets of paper for students to use in creating their drawings.


Invite a local architect to visit your classroom and talk about her or his work. Before the visit, have students generate a list of questions to ask. 
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