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



PHYSICAL SCIENCE AND LIFE SCIENCE

� Celebrate Women of Science 

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

Completing the activity 

1. Brainstorm a List of Women Scientists

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

2. Investigate Their Work and Contributions

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

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

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

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

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

3. Decide Who to Feature in the Exhibit

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

4. Plan the Exhibit

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

5. Make Thumbnail Sketches

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

6. Produce the Exhibit

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

Extending the activity 

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

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

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



� Teacher's Notes 

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

Activity Description

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

Objectives

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

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

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

Completing the Activity

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

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

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

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

Meeting Individual Needs

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

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

Taking It Further

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

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



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. 



TECHNOLOGY

� A Technology Flow Chart 

From the wheel to the microchip, technological innovations have had a profound impact on the world and its people. In this activity you will explore the connections between a particular technological advancement and world change. You will use Encarta Encyclopedia and your research skills to create a flow chart showing the impact of that technology on the world in which we live.

Completing the activity 

1. Consider Technology and Its Effects

Talk about technology with a small group of your classmates. Answer these questions: What is technology? Why is it important? How does it affect our lives? Write down your ideas. You may want to read the "Technology" article in the encyclopedia for an overview of this topic.

2. Research a Technology

List some technologies that have had a major impact on the world and human society. Use Encarta Encyclopedia to help you locate some of these innovations. (Hint: Skim the "Invention" article and look at the chart that accompanies it.) Select an invention you find especially interesting and research it in the encyclopedia. Then prepare a chart containing basic information about your topic. Your chart should contain the following information: 

When, how, and why the technology was developed

How it works 

Ways in which it is used

Why it is significant 

3. Dig Deeper

Once you have listed the basic facts about your technology, think about how its development and use changed the world. Consider these questions:

How did this technology affect economic life? Society and culture? Politics? 

What other technologies developed as a result? 

What new opportunities were created? New lands settled? New resources discovered?

How did changes brought about by this technology lead in turn to other changes? 

Use Encarta Encyclopedia to look for the answers to these and other questions.

4. Create a Flow Chart

Use your findings to create a flow chart or branching diagram that shows the consequences of the technology you have researched. List your technology in the first box and then fill out successive boxes to show the repercussions of that innovation. 

5. Present Your Findings

Share the completed flow chart with your classmates. Discuss the information in it and the conclusions you have drawn regarding the invention's impact on the world.

Extending the activity 

Imagine that you were alive when the technological innovation you researched was first put into use. Write a newspaper editorial or a short speech expressing your opinion about that technology and its impact. Make sure to support your opinion with facts.



� Teacher's Notes 

From the Stone Age to the computer age, technological innovation has played a major role in the transformation of society. Sometimes the changes are dramatic, as was the case during the Industrial Revolution when new machines and processes revolutionized production and radically altered social and economic life. Other times the effects of technological change are more subtle, producing a ripple effect that gradually spreads throughout society.

Activity Description

In this activity students work individually or in small groups to create a flow chart showing the impact of a particular technological innovation on society and the world. Students first discuss the nature of technology. They then select and research a topic, create their flow charts, and present their findings.

Objectives

Research an important technology. (Science, History)

Examine the economic, social, and cultural implications of technological change. (Social Studies, History)

Create a flow chart that shows the impact of a specific technology. (Creative Thinking) 

Completing the Activity

Point out to students that technology involves both machines and processes, and that new technologies draw upon previous technologies and give rise in turn to new innovations. If students have difficulty thinking of examples of important technological innovations, encourage them to consider the technological bases of the products they use in their daily lives. For significant inventions throughout history, you may want to refer them to the chart that appears in the "Invention" article in Encarta Encyclopedia.

Remind students that they should limit their choice of a technology to one with considerable impact on the world. Examples include the water wheel, paper, the steam engine, the power loom, the printing process, and the microchip. Encourage students to think critically in coming up with effects of a technology, since those effects may not be directly cited in the encyclopedia. For example, the article "Wheel" might not refer to its role in altering the nature of warfare, agriculture, and other human endeavors.

To broaden their search and gain greater perspective on the impact of a technology, students may find it useful to explore the Related Articles and Further Reading cited in the encyclopedia. They also may find the Timeline useful in helping them understand the broader context in which a technological innovation took place. The Media Gallery and Category menus also provide useful references to expand research on a given topic.

If students are unfamiliar with flow charts or related graphic organizers, you may want to discuss those formats and show examples on the board. Provide students with drawing materials and poster board or large sheets of paper to create their charts. Encourage them to print illustrations or other graphic aids from the encyclopedia to attach to their charts, where appropriate.

Encourage students to complete the extension activity. Remind them to support their opinions with facts, even if those facts are obtained through hindsight.

Meeting Individual Needs

Younger Students - You may want to provide some additional guidance for students in lower grades. You might lead the opening discussion on technology. Also, you might guide students in selecting a topic and in learning more about the era in which their innovation took place. Some students may need help in identifying important effects of a given technology. 

Students Acquiring English - Students acquiring English will benefit from assistance with content-area vocabulary they encounter in their research. Pair students acquiring English with English-fluent partners. Encourage partners to compile an ongoing glossary of unfamiliar or technical terms they encounter.

Taking It Further

Invite interested students to design a new technology to solve a particular problem or satisfy a particular need that exists in the modern world. Encourage them first to think of the problem they would like to address, and then think of how it might be solved through technology. Have them do any necessary research, then have them describe their technology in writing and create a sketch or diagram, if appropriate. Also have students consider the possible impact of their new technology on the world. 



TECHNOLOGY

� Best and Worst Inventions 

New inventions are being created all the time. Some are brilliant. Others are not. What are some of the greatest inventions in history? What are some of the worst? In this activity, you will use Encarta Encyclopedia to research inventions. Then you will create posters showing your choices for the best and worst inventions of all-time.

Completing the activity 

1. Think About Inventions

With several classmates, think about what makes an invention good or bad. Decide on a list of criteria by which the value of an invention can be determined. You might begin by considering these questions:

Did the invention allow people to perform a useful task in a better way, or was it really unnecessary?

Was the invention's impact on society and the world generally positive or generally negative? 

2. Make a List

Now brainstorm a list of inventions. Include some that you feel are great and some that are terrible. (You may want to consult the chart accompanying the article "Invention" in Encarta Encyclopedia and explore the Guided Tour on Inventors and Innovators.) As you compile your list, put a "+" by inventions that are positive in your opinion, and a "-" by those inventions that have had a negative impact.

3. Do Your Research

From your list, choose the three inventions that you feel are the best and the three that you feel are the worst. Then research these inventions in the encyclopedia. Find out all you can about them: how and why they were developed, how they work, how they are used, and what their impact has been. Then organize your findings in chart form. Each chart should contain a brief description of each invention, a history of its development and use, and an analysis of its worth.

4. Design the Posters

Using the information in your charts, create rough versions of your "Best and Worst" posters. Each poster should contain text descriptions and analyses of the three best or worst inventions, along with graphic aids such as diagrams, illustrations, and photos that support your conclusions. Adjust your preliminary designs as necessary to convey the information in the most effective and appealing way possible.

5. Produce Final Versions

When you are satisfied with your rough designs, use poster board and art materials to produce finished versions of your posters.

6. Present Your Work

Present your work in class and discuss the information in each poster. Also support your opinions regarding your choice of best and worst inventions.

Extending the activity 

Write television advertisements promoting two of the inventions you selected - one bad and one good. Prepare illustrations that could be used, and present your advertisement to the class. 



� Teacher's Notes 

The first recorded patent for an industrial invention was granted in 1421 to Italian architect and engineer Filippo Brunelleschi for his design of a barge with hoisting gear to carry marble. The custom of awarding patents to protect the rights of inventors soon spread to other countries. The United States Patent Office, founded in 1790, has granted more than 4.5 million patents. Currently, the patent office receives around 100,000 patent applications a year.

Activity Description

In this activity students work in small groups to create posters presenting their opinions about three of the best and three of the worst inventions of all time. Students first decide on the criteria for determining the value of inventions. They then select inventions, research them, create their posters, and present them in class.

Objectives

Discuss inventions and their impact. (Science, Social Studies)

Research specific inventions and compile information about them. (Science, Social Studies, History)

Evaluate inventions based on specific criteria. (Critical Thinking)

Create posters with text and graphic elements. (Creative Thinking, Creative Writing, Art) 

Completing the Activity

To help students prepare for this activity, you may want to refer them to the Guided Tour on Inventors and Innovators and to the article "Invention" in Encarta Encyclopedia. The chart accompanying this article may provide useful ideas for research.

If students have difficulty determining criteria for judging inventions, urge them to consider the potential consequences of an invention on the environment, on the economy, on people's lives, on world peace and security, and so on. Does the invention enhance or detract from the quality of life? Is the invention so useful and efficient that it merits the time and resources spent on its development and use?

As students evaluate inventions, point out that not all inventions need to receive a plus or a minus; some may be of relatively neutral value in students' eyes. Also point out that not all their invention choices need to be highly significant. Students can choose insignificant and humorous inventions as well, such as "slicer-dicers" and glow-in-the-dark shoelaces.

When students design their posters, encourage them to think about a style of poster to emulate. Examples include purely informational styles, such as might be seen at a science fair; circus posters with flamboyant colors and designs; or movie-style posters, with dramatic presentation of the information and images.

Students might enjoy presenting their work in a mock awards ceremony. The class as a whole could act as judges to select one or more of the best and worst inventions of all those presented.

Encourage students to complete the extension activity described on the student pages. If necessary, present examples of effective television advertisements as models for students to follow. Encourage students to share their work in class and to discuss the techniques or styles they employed.

Meeting Individual Needs

Younger Students - For students in lower grades, you might lead a class discussion about inventions and guide students in selecting particular inventions to research and evaluate.

Students Acquiring English - Encourage non-native speakers of English to keep lists of unfamiliar technical terms or other unfamiliar vocabulary they encounter in their research. You may want to compile a master list of such terms and discuss their meaning in class. Also urge students from other countries to discuss any inventions they are familiar with that are not well-known in the United States.

Taking It Further

Rube Goldberg (1883-1970) was a cartoonist who drew humorous plans for complex contraptions designed to perform relatively simple tasks. Suggest to interested students that they design Rube Goldberg-like inventions. Have students read the "Rube Goldberg" article, then include their design in a patent application explaining why their invention is so important that it deserves patent protection. 
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