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Introduction 

As time pushes our boat toward the shoreline of the twenty-first century, we can see 
huge waves of information and choices crashing on the rocks and sand ahead of us. When 
the rising wave of choices splashes over those who finally reach the beach, Decision Points 
shows us a way to sort through it all. It also gives explorers the tools they need as they move 
past the beach and reach far into the Internet forest beyond. This book is intended to help 
teachers of all disciplines, librarians, students, and learners of all ages who wish to make this 
effort. 

The first step in benefiting from what this ocean of ideas brings ashore is to make effec­
tive decisions. In this book, making good decisions is assisted by a form of mathematics 
known as Boolean algebra, also called Boolean logic. This Boolean logic uses simple terms, 
such as AND, OR, and NOT, to aid in decision making. These simple terms, when combined, 
are powerful operators for solving everyday problems. 

Boolean logic plays a wide range of roles. It has proven to be a superb tool for designing 
computers and the software that runs them and for designing a wide range of electronic de­
vices. At their deeper levels, computers manage information by using Boolean logic to change 
sequences of closed and open electronic gates. Decision Points explores Boolean logic in a more 
broadly applicable way, though. This book shows that Boolean is a syntax of language for ana­
lytical thinking—a level of thinking that serves as a stepping-stone to other higher orders of 
thought such as comparison, inference, and evaluation. In this way Boolean thinking trans­
forms itself into an excellent tool to aid in the making of a wide variety of decisions. 

The time it takes for the amount of information in the world to double continues to 
shorten. Though this fact is astonishing, an even more astounding development is occurring: 
our access to information through improved information system designs increases even 
faster than the overall growth of data. Furthermore, this world of information does not 
merely grow; its contents continually change as information is added and removed. Decision 
Points also explores key choices in making the best use of the information processors that 
stretch from your desktop computer to the search engines of the global Internet. 

Unfortunately, information-age learners have been known to go starving while walking 
along this shoreline of abundance. Our information hunter-gatherers too often return with 
empty nets or hunting bags full of scraps that are of little value. As early hunters had to create 
different plans to trap different kinds of game, so must those in the Information Age. As 
Stone-Age hunters had to chip away unwanted rock to make effective tools, so must 
information-age hunters learn to use Boolean tools to "chip" away information that is not use­
ful. This chipping brings to light the points and edges we need to make our ideas effective. 

Boolean logic can play a role at every level of these problem-solving processes. Have fun 
with the following examples and puzzles, and then put this useful logic to work every day in 
your decision making and information searching! 

Decision Points presents a progression of ideas and activities defining Boolean logic, 
search terms, and search strategies. The concepts and explanations in chapters one through 
seven are designed to appeal to elementary through high school students who are intro­
duced to the concepts of search logic for the first time. The examples given are common expe­
riences to students in that age range. However, older students and adults new to this subject 
may enjoy the simplified, step-by-step progression of the first seven chapters as well. 
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viii Introduction 

Chapters eight through eleven are designed for upper elementary students who are 
avid online searchers and high school students, college students, and adults who are familiar 
with online searching in a general way and who wish to refine their understanding of search 
logic, search terms, and search strategies. 



Chapter 1 

Decision Points 

Should you spend your allowance on model rockets or on baseball cards? Should you 
advertise for babysitting jobs? Should you invite everyone in your class to your party, or just 
your special friends? Should you go to the gym to exercise or stay home and read a book? 
Should you open your mail or do your budget on the computer? 

These are examples of the kinds of decisions children, teenagers, and adults make every 
day. Any day can bring hundreds of decisions. Most decisions are small and have very little 
lasting effect. Others are big and have major consequences. But no matter how big or small a 
decision to be made is, an informed decision is the best way to go. 

That is, before a decision is made, it is best to think about all of the possible conditions 
that exist and the possible outcomes of the decision. After gathering information to make a 
decision, each of us may arrive at a different conclusion. Yet no matter what the outcome, de­
cisions can be made in certain ways that use patterns of logic. Somewhere in the process of 
gathering information, a decision point is reached. 

Decision Points is a book that presents several themes. Boolean logic, as described later in 
this book, provides the framework for this development. First, everyday logic statements 
representing common situations are presented. These logic problems represent decisions 
that we commonly face. The readers are challenged to "solve" and dissect these statements 
and then are encouraged to create new ones. Second, simple explanations and diagrams 
show how electronics and computer chip technology can take similar information and place 
the decision point inside a computer. Third, Boolean logic is shown as a way to search data­
bases in libraries and Web pages on the Internet. This logic, along with a set of search terms, 
will help students hunt for information more efficiently. 

George Boole and Boolean Algebra 

Don't let the words "Boolean Algebra" scare you! It is all about a man and a system that 
revolutionized the way we do work. A mathematician named George Boole (1815-1864) in­
vented, quite by accident, the basis of logic for our modern-day computers. In an attempt to 
create a new form of mathematics, Mr. Boole identified certain patterns of logic that were 
later found to be easily translated into an electronic language—essentially, a "switch-
on/switch-off" pattern. 

Today, using tiny electronic switching mechanisms inside the computer, "decisions" 
are made with lightning speed within the central processing unit (CPU). These decisions are 
based on whether a tiny switch is on or off at any given time. 

Computer programmers follow prescribed sets of instructions to "teach" computers 
how to make decisions to carry out instructions. This is called programming. Programming is 
made possible by sets of instructions called languages. Many of these languages are made up 
of the logic building blocks identified by Mr. Boole more than 100 years ago, long before 
computers. 

The building blocks that Mr. Boole identified are AND logic, OR logic, NOT logic, 
NAND logic, and NOR logic. Computer decisions are made from these patterns of logic. For 
the purposes of this book, we have also added If-Then logic, which is basic to the under­
standing of Mr. Boole's logic patterns. 

1 



2 Chapter 1—Decision Points 

Mr. Boole's logic concepts are being used today to search databases for information in 
our schools, libraries, and businesses and to search data systems on the Internet. So let's get 
started exploring these concepts and see what they have to offer us every day. 

It All Depends 

Have you ever asked a friend or a teacher about something you would like to do in the 
future? Were you frustrated when you got the answer "It all depends"? As frustrating as it 
may seem at times, with any plan, event, or activity, certain conditions must exist before cer­
tain results can happen. 

You probably can't remember, but you began learning this as a baby. You learned that if 
you cried, someone would comfort you. If you laughed, others would laugh and smile 
around you. You also learned that if you wanted to eat and you made sounds, someone 
would feed you. Later, as a toddler you learned: 

If I reach for the cup, someone will give it to me. 
If I crawl to the toy chest, I can get out a toy. 
If I potty on the toilet, I won't be uncomfortable in my diaper. 

And because of these associations, you learned to talk, reach, crawl, and use the potty. 
By the time you reached kindergarten, you began learning associations such as: 

If I wait in line, I will get a cold drink from the water fountain. 
If I raise my hand, the teacher is likely to call on me. 
If I talk out of turn and interrupt, the teacher will ask me to wait my turn. 
If I bring a birthday treat from home, the teacher will allow me to share it with my 

friends. 

Older students are involved in making other decisions for themselves, based on the as­
sociations they learned in the past. For example: 

If I earn the money, then I can buy a ticket to the rodeo. 
If I study my lab books, then I may do well on the test. 
If I attend all of the practices, then I may play at the basketball game. 

You have learned that certain things must happen for an event to follow. As you saw, 
the outcome you desired (going to the rodeo, getting a good grade, playing on a team) de­
pended on certain conditions coming first. 

Notice the condition and the outcome for the following situations: 

1. You need to earn five dollars so you can buy a ticket to the movies. 

Condition Outcome 
if you earn $5.00, then you can buy a movie ticket. 

2. You must improve your math grade to be on the B honor roll. 

Condition Outcome 
if you bring up your math grade, then you can be on the B honor roll. 

3. You must volunteer 10 hours of time picking up trash along the highway for your club 
to win free T-shirts. 

Condition Outcome 
If you volunteer 10 hours picking up trash, then your club will win free T-shirts. 



It All Depends 3 

Now try these on your own. Write them as if-then statements with the condition 
first and the outcome following. Use the preceding examples to get started. Remember 
to determine what must happen first and what outcome will result. 

1. You need to hike five more miles to earn your 50-Mile pin for Scouts. 

If , then . 

2. You need to give two more pints of blood to earn a one-gallon pin from the Red 
Cross. 

If , then . 

3. You need to drop .08 seconds off your 100-meter swim time to place in the 
competition. 

If , then . 

4. You need to improve your sight-reading score by 20 percent to take First Chair 
in the band. 

If , then . 

5. You need to raise your batting average by .05 to qualify for the All-Stars. 

If , then . 

6. You need to improve your grade point average by .5 to be included on the 
Honor Roll. 

If , then . 

7. You need to read four more 200-page books to join the Accelerated Readers 
party. 

If , then . 

8. You need to cut 250 words from your essay to submit it to the Water Conservation 
Essay contest. 

If , then . 

From Decision Points: Boolean Logic for Computer Users and Beginning Online Searchers. 
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Chapter 2 

I t All Depends. On W h a t ? 
Exploring Conditions and 
Outcomes 

Remember the person who said to you, "It all depends"? Did you respond, "On what?" 
This question suggests that you need to look closely at the situation and identify what condi­
tions will bring about the result you have in mind. Sometimes the conditions may not be 
identified for you, as in the following example. 

For these situations, you must imagine what condition would precede the desired out­
come. The condition is not stated in the situation statement. As you study the example, real­
ize that different people will be able to think of various conditions that are appropriate to the 
same example. 

Given the same situation statement, conditions may vary, but remember that the condi­
tion must be essential to the outcome. In other words, the condition is a prerequisite for the out­
come; it is required. The outcome must be a direct contingency of the condition; that is, it 
must follow naturally. 

Example: 

You want to buy cotton candy at the pep rally. 

Possible conditions: 

If I can go to the pep rally, then I will buy cotton candy at the pep rally. 
If I can find my wallet, then I will buy cotton candy at the pep rally. 
If I get my allowance tonight, then I will buy cotton candy at the pep rally. 

5 



6 Chapter 2—It All Depends. On What? Exploring Conditions and Outcomes 

Identify a possible prerequisite condition for the following if-then situations. Re­
member there is no one correct answer. Various creative responses are acceptable if 
the condition is essential to bring about the desired outcome. 

1. You want to swim today. 

If , then I will swim today. 

2. You want to win a trombone competition so you can play First Chair at the 
spring concert. 

If , then I will win First Chair. 

3. You want to build more on your toothpick bridge project, but you are out of 
toothpicks. 

If , then I will finish my bridge. 

4. You want to continue to subscribe to Sports magazine, but you have lost the 
address. 

If , then I will renew my subscription. 

5. You want to play on the library's computer today. 

If , I will play on the computer at the library. 

6. You want to play racquetball after school today, but you forgot to sign up for 
a racquetball court. 

If , I will play racquetball after school. 

7. You want to be a library aide, but you need five hours of orientation. 

If , I can become a library aide. 

8. You want to play in the recorder ensemble after school. 

If , I can play in the recorder ensemble. 

From Decision Points: Boolean Logic for Computer Users and Beginning Online Searchers. 
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Chapter 2—It All Depends. On What? Exploring Conditions and Outcomes 7 

So far you have worked with situation statements that reflect goals of a student 
who is about your age. Now it is time to learn to write a situation statement on your 
own. Start this activity by thinking about a need you have or a desire you have for 
something to happen. Think to yourself, "I would like to ." 

Let's try some. Write down the next five ideas that come to you. 

1. I would like to 

2. I would like to 

3. I would like to 

4. I would like to 

5. I would like to 

Now you have five "situation starters"! Think now about what is preventing 
you from achieving each goal, or what you still need to do to achieve each goal. You 
might state, "I would like to try out for cheerleading, but my grades aren't good 
enough." Fill in the following statements, using the five goals you just identified. You 
will have five situation statements when you finish. 

1. I would like to , but 

2. I would like to , but 

3. I would like to , but 

4. I would like to , but 

5. I would like to , but 

Now you can clarify your situation statements by making them if-then state­
ments. When you know what has to be done to bring about a desired outcome, you 
can get to work and try to make it happen! For example, "If I bring my grades up to 
Bs, I can be on the cheerleading squad." Write your situation statements as if-then 
statements on the following lines. 

1. If , then . 

2. If , then . 

3. If , then . 

4. If , then . 

5. If , then . 

From Decision Points: Boolean Logic for Computer Users and Beginning Online Searchers. 
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8 Chapter 2—It All Depends. On What? Exploring Conditions and Outcomes 

If-Then Statements: 
Conditions Stated Affirmatively and Negatively 

You have seen some simple situation statements and found the conditions on which the 
outcomes depend. You have even written some of your own. Each outcome you have seen 
and written so far represented a goal, event, or activity that was desired by the person stating 
the situation. Each condition was stated in the affirmative. That is, if something happened 
(affirmation), then the outcome could take place. Let's now look at possible conditions stated 
in the negative. Look for negative words such as do not, don't, will not, and won't. 

Situation #1: 
You need to earn five dollars so you can buy a ticket to the movies. 

Condition 1 (as previous) Outcome 1 

Affirmative: If I earn five dollars, then I will buy a movie ticket. 

Condition 2 Outcome 2 

Negative: If I do not earn five dollars, then I will not be able to buy a movie ticket. 

This situation has two possible conditions: an affirmative one (stated positively) and a 
negative one. Each condition yields a different outcome. Each outcome is possible, depend­
ing on the condition that comes before it. That's why it all depends! 


