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Tutorial Approach

In this tutorial, students determine whether a research question is specific or exploratory. They learn how to formulate an effective Web search strategy to answer research questions. Students learn about Web search tools and how they work. Students also create various kinds of search expressions, and find information using search engines, directories, and other Web research tools. 
Students also learn how to use the advanced features of Web search engines, directories, and other Web resources to answer complex questions. Many of these Web search tools use Boolean logic and other filtering mechanisms to select and sort search results; however, many of these search tools implement these mechanisms differently. After learning the basics of Boolean logic and filtering techniques, the students use these techniques in a variety of Web search tools.

Lecture Notes

Types of Search Questions

Familiarize students with the two types of questions—specific and exploratory. The scenario described in the introduction presents examples of both kinds of questions. A specific question is one that is phrased easily with a recognizable answer. An exploratory question is open-ended and harder to phrase. Students should understand that the boundary between useful and tangential information received when using an exploratory question is often difficult to identify precisely. Use Figures 3-1 and 3-2 to illustrate specific and exploratory questions.
Web Search Strategy

Searching involves four steps: formulating and stating a question, selecting the appropriate tool, evaluating results, then repeating the steps if necessary to obtain more specific results. Write the four steps on the chalkboard or on a flip chart, or refer students to Figure 3-3. Use an example question (either specific or exploratory) and track the progress of the search through all four steps. For example, under step 1, write “What is the population of Brazil?” Under step 2 write the Web resource that you will use to find the answer, and under step 3 write the population number you discovered. Under step 4 write whether you believe the accuracy of this number, and if not, why not. 
Quick Quiz
1. True or False: You can use the same search strategy to find the answer to specific and exploratory questions.


2. A question that starts with general questions and leads to other, less general questions is a(n):
a. specific question
b. exploratory question
c. general question


3. Formulating and stating the question to which you want the answer, selecting the appropriate search tool, evaluating the results, and then repeating the process as necessary is an example of a Web search _________________________.

Answers: False, b, strategy
Classroom Activity
Brainstorm with students about the differences between specific and exploratory questions. Make two lists on the board with the headings Specific and Exploratory and list questions underneath. If you have a computer with a projection device and an Internet connection in your classroom, use it to perform a search from each category.
Using Search Engines
Discuss with students each of the four broad categories of Web search tools. These include search engines, directories, metasearch engines and other Web resources such as Web bibliographies.

Students should know that a search engine is a special kind of Web site that provides links to other Web pages that match a search expression. A common misconception among new Web users is that a Search engine searches the entire Web for every query. A search engine does not search the Web to find a match; it only searches its own database of information. Explain that a hit is a Web page that is indexed in the search engine’s database and contains text that matches the search expression. 
Use Figure 3-6 to point out sponsored links, and explain how they generate revenue for the search engine site. 

Teach the students about Web robots, and discuss how they compile and update the search engine’s database. Ask students to explain why a search engine Web site is only as good as its robot. Use this as the basis for a discussion about why different search engines return different results to the same query.
Explain the function of a meta tag. Explain that Web page creators place meta tags in the page header for the specific purpose of informing Web robots about the contents of the page.

Explain to students the technology behind page ranking. They should also be familiar with natural language query interfaces as used by Ask Jeeves. 
Explain the difference between a search engine and a Web directory—human beings (rather than computer programs) select the Web pages to include in a Web directory. The main weakness of a directory is that you must know which category is likely to yield the desired information. Yahoo! is one of the oldest and most respected directories on the Web. Although Yahoo! does use some automated programs for checking and classifying its entries, it relies on human experts to do most of the selection and classification work.

Explain to students that the combination of search engine and directory is sometimes called a hybrid search engine directory. These provide a powerful and effective tool for searching the Web. Point out that most directories now include a search engine function.
The students should know that every search engine has different strengths and weaknesses and therefore using a metasearch engine might be useful. A metasearch engine works similarly to search engines, but does not keep its own databases of Web information. Mamma.com is a good example of a metasearch engine, and is illustrated in the chapter. Kartoo, which is also illustrated in the chapter, provides its results visually. More relevant results are displayed as larger pages, and results are clustered together.
Discuss with students the variety of other resources available for searching the Web. They include bibliographies, resource lists, guides, clearinghouses, and virtual libraries. These kinds of resources tend to focus on specific areas of knowledge, such as science or history, for example. Explain that you can find Web bibliographies on specific subjects by typing the subject name, followed by the words “subject guide” into a search engine such as Google. Figure 3-16 illustrates the results of a search for “Native American subject guide.”
Quick Quiz
4. True or False: A tool that combines the power of multiple search engines is called a metasearch engine.


5. A site that is a combination of search engine and directory is called a(n)
a. metasearch directory

b. hybrid search engine directory

c. Web directory


6. A feature of search engines that lets you enter a question exactly as you would ask a person is called a(n) _________________________.

Answers: True, b, natural language query interface
Classroom Activity
If you have a computer with a projection device and an Internet connection in your classroom, use it to compare different types of search engines and different types of queries. For example, try typing a natural language query such as “Who is the Prime Minister of Great Britain?” into Ask Jeeves, Google, and Yahoo!. Compare the results. Then try another query such as “food allergies” and again, compare the results. Which type of site handled the queries better?  
Boolean Logic and Filtering Techniques

The most important factor in getting good results from a search is to carefully select the search terms used. Show students when and how to use Boolean logic, search expression operators, and filtering techniques.

Familiarize students with Boolean operators (also called logical operators). They are used to specify the logical relationship between the elements they join. Explain when and how to use AND, OR, and NOT. Sometimes students find these terms tricky. Use Figure 3-17 to aid your discussion of the operators and the results.
Once they have mastered Boolean operators, move on to precedence operators. Use Figure 3-18 to aid your explanation. Explain that some search engines use double quotation marks to indicate precedence grouping and other search engines use double quotation marks to indicate search terms that must be matched exactly as they appear. The students should be familiar with the location operator and when to use the NEAR operator.

Teach the students about wildcard characters used in searching. An asterisk is used as the wildcard character by some search engines. Note that some search engines do not support wildcard characters at all. 
Quick Quiz
1. True or False: A tool that lets you omit part of a search term is called a location operator.


2. Which of the following is NOT a Boolean operator?

a. NEAR

b. AND

c. NOT


3. You can force a search engine to include a stop word by enclosing it in _____________________.

Answers: False, NEAR, double quotation marks.
Classroom Activity
If you have a computer with a projection device and an Internet connection in your classroom, practice using Boolean operators. They can be very confusing. Review the search expressions in Figures 3-17 and 3-18, and create some of your own. Ask the class for suggestions, and then have them try to predict the results. Were they correct in their predictions?

Complex Searches

Demonstrate complex searches in several different search engines. Most search engines have an Advanced Search page similar to the Advanced Search pages illustrated in the text from AltaVista, Ask Jeeves, and Google filters that eliminate Web pages from a search based on language, date or other criteria.
Discuss the filtering and clustering capabilities of Vivisimo. Use Figure 3-24.
Talk to students about the future of Web search tools. One challenge for search engines will be accessing information stored on the deep Web. Many companies are also working on natural language interfaces

Quick Quiz
1. True or False: All search engines can create complex searches; it doesn’t matter which one you use because your results will be pretty much the same.


2. For which of the following can you filter on many Advanced search pages?

a. language
b. date
c. both a and b


3. Information stored on dynamic Web pages is said to be stored on the __________.
Answers: False, c, deep Web
Classroom Activity
Ask students to debate the two methods of advance searches described in this chapter: searching with Boolean and precedence operators, and using a filtering page such as the ones provided by AltaVista and Google. Use the board or a flip chart to list the pros and cons of each method. Is one method easier to use than the other? In students’ opinion, which method provides the most accuracy?
Evaluating the Validity and Quality of Web Research Resources

One of the most important issues in Web research is assessing the validity and quality of the information found on the Internet. Make sure students understand that the open nature of the Internet makes it possible for anyone to post a page about anything. The lack of a central authority means that no one is reviewing Web content for accuracy or value. Web search engines make no claims about the validity of their hits; it is up to the reader to draw a conclusion.
Discuss with your students the three components that should be evaluated when developing an opinion about the quality of a Web page as a resource: authorship, content, and appearance. 
Quick Quiz
1. True of False: It’s easy to spot an inaccurate or misleading Web site; they are always poorly written and amateurishly designed.


2. Which of the following is not a consideration when evaluating the validity of a Web site:
a. The Web site’s place of origin.

b. The author’s credentials

c. The content or claims

3. One way to check the authorship of a Web site is to examine the _____________ name in the URL.

Answers: False, a, domain name
Classroom Activity
Many Web sites make spurious claims. If you have a computer with a projection device and an Internet connection in your classroom, use it search for sites that sell products that promise quick weight loss. Ask the class to help formulate a search, and see what results you get. Examine the sites and try to make a judgment about whether the claims and methods are reliable. Use authorship, content, and appearance as guidelines.
Tutorial Discussion Questions

1. Discuss the ethics of sponsored links. Before taking this class, did students realize that some hits are near the top of a list because the Web page’s creator paid for that privilege? Is a sponsored link always obvious in its sponsorship, or are they sometimes difficult to spot? Does knowing a link is sponsored change a student’s reaction to its usefulness?
2. Discuss the different layouts of search sites. Some sites, such as Google, keep their search page clean and free of extraneous information. Other sites, such as Yahoo!, include quite a bit of information on the page. Which style do students prefer? Why do they think the sites take these varying approaches? Does the physical layout of a search site affect any student’s choice?
3. Discuss the future of Web search tools. What features do the students feel would make it easier for them to search the Web?  

Key Terms

	Term
	Definition

	banner ad
	Advertising that appears in a box on a Web page, usually at the top, but sometimes along the side or at the bottom of the page.

	Boolean algebra
	A branch of mathematics and logic in which all values are reduced to one of two values; in most practical applications of Boolean algebra, these two values are true and false.

	Boolean operator
	In Boolean algebra, an operator that specifies the logical relationship between the elements it joins, just as the plus sign arithmetic operator specifies the mathematical relationship between the two elements it joins. Most search engines recognize three basic Boolean operators: AND, OR, and NOT; also called logical operator.

	bot
	See Web robot.

	clearinghouse
	See Web bibliography.

	deep Web
	Information stored in a Web site’s database and accessible only on dynamic Web pages; also called hidden Web and invisible Web.

	dynamic Web page
	An HTML document generated by a Web server in response to a user query; the Web server searches a database of information and creates the HTML document based on that search.

	exploratory question
	An open-ended question that can be difficult to phrase and for which it can be difficult to determine when you find a good answer.

	full text indexing
	A method used by some search engines for creating their databases in which the entire content of included Web pages is stored in the database. 

	grouping operator
	See precedence operator.

	hidden Web
	See deep Web.

	hit
	A Web page that is indexed in a search engine’s database and contains text that matches the search expression entered into the search engine. Search engines provide hyperlinks to hits on results pages. 

	hybrid search engine directory
	A Web site that combines the functions of a Web search engine and a Web directory. 

	inclusion operator
	See precedence operator.

	invisible Web
	See deep Web.

	location operator
	A Web search engine operator that lets you search for terms that appear close to each other in the text of a Web page. The most common is the NEAR operator; also called proximity operator.

	logical operator
	See Boolean operator.

	meta tag
	An HTML element that a Web page creator places in a Web page header to inform Web robots about the page’s content. 

	metasearch engine
	A tool that accepts a search expression and transmits it to several search engines that run the search expression against their databases of Web page information and return results that the metasearch engine consolidates and reports. 

	natural language query interface
	An interface that allows users to enter a question exactly as they would ask a person that question. The search engine analyzes the question using knowledge it has been given about the grammatical structure of questions and converts the natural language question into a search query.  

	page ranking
	A method used by search engines to grade (rank) Web pages by the number of other Web pages that link to them so that the URLs of Web pages with high rankings can be presented first on the search results page. 

	parsing
	The work that a search engine does when it analyzes a natural language query to convert it into a search query. The search engine uses knowledge it has been given about the grammatical structure of questions to perform the parsing task. 

	precedence operator
	An operator that clarifies the grouping within complex search expressions, usually indicated by parentheses or double quotation marks; also called inclusion operator; grouping operator.

	proximity operator
	See location operator.

	query
	See search expression.

	resource list
	See Web bibliography.

	results page
	Web pages generated by a Web search engine containing hyperlinks to Web pages that contain matches to the search expression entered into the search engine.

	search engine
	A Web site (or part of a Web site) that finds other Web pages that match a search expression. 

	search expression
	The word or phrase that you enter into a Web search engine; an expression might include instructions that tell the search engine how to conduct its search; also called query; search question.

	search filter
	A Web search engine feature that allows you to eliminate Web pages from a search based on attributes such as language, date, domain, host, or page component (hyperlink, image tag, title tag). 

	specific question
	A question that can be phrased easily and one for which the answer is readily recognizable. 

	spider
	See Web robot. 

	sponsored links
	A link that appears on a search engine results page because an advertiser paid to have it placed there. 

	static Web page
	An HTML document that exists on a Web server. 

	stemming
	In an online search, the use of the root form of a word to find results containing the root word and its variations, which are created by adding standard endings to the root word. 

	stop words
	A common word, such as and, the, it, or by that most search engines (even those that claim to be full-text indexed search engines) omit from their databases when they store information about Web pages. 

	subject guide
	See Web bibliography. 

	virtual library
	A Web site that includes resources similar to a physical library. 

	Web bibliography
	A Web site that contains a list of hyperlinks to other Web pages that contain information about a particular topic or group of topics and often includes summaries or reviews of the Web pages listed; also called resource list; subject guide; clearinghouse; virtual library.

	Web directory
	A Web site that includes a listing of hyperlinks to Web pages organized into predetermined hierarchical categories; some Web directories have human editors who decide which Web pages will be included in the directory and how they will be organized, other Web directories use computers to perform these tasks.

	Web robot
	A program that automatically searches the Web to find new Web sites and update information about old Web sites that already are in the database; also called bot; spider.

	wildcard character
	A character, usually the asterisk (*), used to indicate that part of the term or terms entered into a Web search engine has been omitted. 


