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Delivering the Essential Information

Assess the Audience’s Information Needs

Identify levels of Technicality

Develop An Audience and Use Profile

CONSIDERTHIS Communication Failure Can Have Drastic Consequences

All technical communication is for people who will use and react to the information. Your task might be to define something—as in explaining what “variable annuity” means for insurance clients; to describe something—as in showing an architectural client what a new office building will look like; to explain something—as in telling a stereo technician how to eliminate bass flutter in your company’s new line of speakers. As depicted in Figure 3.1, usable information is based on audience analysis, in which you learn all you can about those who will use your document.

Following are typical audiences you will encounter in the workplace. Granted, these categories overlap to some extent, and it’s impossible to speak of “all scientists” or “all engineers” without stereotyping. But a specific type of audience generally shares specific concerns and information needs (Gurak and Lannon 26).


•
Scientists search for knowledge to “understand the world as it is” (Petroski 2). Scientists look for at least 95 percent probability that chance played no role in a study’s outcome. They want to know how well the study was designed and conducted and whether its findings can be replicated. Scientists know that their answers are never “final,” but open-ended and ongoing: What seems probable today might be rendered improbable by tomorrow’s research.


•
Engineers rearrange “the materials and forces of nature” to improve the way things work (Petroski 1). Engineers solve problems like these: how to erect a suspension bridge that withstands high winds, how to design a lighter airplane or a smaller pacemaker, how to boost rocket thrust on a space shuttle. The engineer’s concern is ultimately with practical applications, with structures and materials that are tested for safety and dependability.


•
Executives focus on decision making. In a global business climate of overnight developments (in world markets, political strife, military conflicts, natural disasters) executives must often react on the spur of the moment. In such cases they rely on the best information immediately available—even when this information is incomplete or unverified (Seglin 54).


•
Managers oversee the day-to-day operations of their organization, focusing on problems like these: how to motivate employees, how to increase productivity, how to save money, how to avoid workplace accidents. They collaborate with colleagues and supervise various projects. To keep things running smoothly, managers rely on memos, reports, and other forms of information sharing.


•
Lawyers focus on protecting the corporation from liability or corporate sabotage by answering questions like these: Do these instructions contain adequate warnings and cautions? Is there anything about this product or document that could generate a lawsuit? Have any of our trade secrets been revealed? Lawyers carefully review documents before approving their distribution outside the company.


•
The public focuses on the big picture—on what pertains to them directly: What does this mean to me? How can I use this product safely and effectively? Why should I even read this? They rely on information for some immediate practical purpose: to complete a task (What do I do next?), to learn more about something (What are the facts and what do they mean?), to make a judgment (Is this good enough?).

Regardless of category, every audience expects a message tailored for its own specific interests and information needs.

Assess the Audience’s Information Needs

Usable information connects with the audience by recognizing its unique background, needs, and preferences. The same basic message can be conveyed in different ways for different audiences. For instance, an article describing a new cancer treatment might appear in a medical journal for doctors and nurses. A less technical version might appear in a textbook for medical and nursing students. A more simplified version might appear in Reader’s Digest. All three versions treat the same topic, but each meets the needs of a different audience.

Because your audience knows less than you, it will have questions.

For her expert colleague, this physician defines no technical terms (pulmonary edema, sinus rhythm). Nor does she interpret lab findings (4+ protein, elevated serum transaminase). She uses abbreviations her colleague understands (wbc, BUN, 5% D & W). Because her colleague knows all about specific treatments and medications (defibrillation, Xylocaine drip), she doesn’t explain their scientific bases. Her report answers concisely the main user questions she anticipates: What was the problem? What was the treatment? What were the results?

The Semitechnical Document

One broad class of users has some technical background, but less than the experts. For instance, first-year medical students have specialized knowledge, but less than advanced students. Yet all medical students could be considered semitechnical. Therefore, when you write for a semitechnical audience, identify the lowest level of understanding in the group, and write to that level. Too much explanation is better than too little.

The following partial version of the medical report might appear in a textbook for medical or nursing students, in a report for a medical social worker, or in a monthly report for the hospital administration.

A Semitechnical Version

Examination by stethoscope and electrocardiogram revealed a massive failure of the heart muscle along with fluid buildup in the lungs, which produced a cyanotic discoloration of the lips and fingertips from lack of oxygen.

The patient’s blood pressure at 80 mm Hg (systolic)/40 mm Hg (diastolic) was dangerously below its normal measure of 130/70. A pulse rate of 140/minute was almost twice the normal rate of 60–80. Respiration at 35/minute was more than twice the normal rate of 12–16.

Laboratory blood tests yielded a white blood cell count of 20,000/cu mm (normal value: 5,000–10,000), indicating a severe inflammatory response
by the heart muscle. The elevated serum transaminase enzymes (produced in quantity only when the heart muscle falls) confirmed the earlier diagnosis. A blood urea nitrogen level of 60 mg% (normal value: 12–16 mg%) indicated that the kidneys had ceased to filter out metabolic waste products. The 4+ protein and casts reported from the urinalysis (normal value: 0) revealed that the kidney tubules were degenerating as a result of the lowered blood pressure.

The patient immediately received morphine to ease the chest pain, followed by oxygen to relieve strain on the cardiopulmonary system, and
an intravenous solution of dextrose and water to prevent shock.

This version explains the raw data (in boldface). Exact dosages are omitted because no one in this audience actually will be treating this patient. Normal values of lab tests and vital signs, however, help readers interpret. (Experts know these values.) Knowing what medications the patient received would be especially important to answering this audience’s central question: How is a typical heart attack treated?
The Nontechnical Document

People with no training look for the big picture instead of complex details. They expect technical data to be translated into words most people understand. Laypersons are impatient with abstract theories but want enough background to help them make the right decision or take the right action. They are bored or confused by excessive detail, but frustrated by raw facts left unexplained or uninterpreted. They expect to understand the document after reading it only once.

The following nontechnical version of the medical report might be written for the patient’s spouse who is overseas on business, or as part of a script for a documentary about emergency room treatment.

A Nontechnical Version

Heart sounds and electrical impulses were both abnormal, indicating a massive heart attack caused by failure of a large part of the heart muscle. The lungs were swollen with fluid and the lips and fingertips showed a bluish discoloration from lack of oxygen.


Blood pressure was dangerously low, creating the risk of shock. Pulse and respiration were almost twice the normal rate, indicating that the heart and lungs were being overworked in keeping oxygenated blood circulating freely.

Blood tests confirmed the heart attack diagnosis and indicated that waste products usually filtered out by the kidneys were building up in the bloodstream. Urine tests showed that the kidneys were failing as a result
of the lowered blood pressure.

The patient was given medication to ease the chest pain, oxygen to ease the strain on the heart and lungs, and intravenous solution to prevent the blood vessels from collapsing and causing irreversible shock.

Nearly all interpretation (in boldface), this version mentions no specific medications, lab tests, or normal values. It merely summarizes events and briefly explains them.

In a different situation, however (say, a malpractice trial), the nontechnical audience might need detailed information about medication and treatment. Such a report would, of course, be much longer—a short course in emergency coronary treatment.

Primary and Secondary Audiences

Whenever you prepare a single document for multiple users, classify your audience as primary or secondary. Generally, primary users are those who requested the document as a basis for decisions or actions. Secondary users are those who will carry out the project, who will advise the decision makers, or who will be affected by this decision in some way.

Primary and secondary audiences often differ in technical background. When you must write for audiences at different levels, follow these guidelines:


•
If the document is short (a letter, memo, or anything less than two pages), rewrite it at various levels.


•
If the document exceeds two pages, address the primary users. Then provide appendixes for secondary users. Transmittal letters, informative abstracts, and glossaries can also help nonexperts understand a highly technical report. (See pages 643–51 for use and preparation of appendixes and other supplements.)

The document in this next scenario must be tailored for both primary and secondary users.

Tailoring a Single Document for Different Users

You are a metallurgical engineer in an automotive consulting firm. Your supervisor has asked you to test the fractured rear axle of a 2001 Delphi pickup truck recently involved in a fatal accident. Your assignment is to determine whether the fractured axle caused or resulted from the accident.

After testing the hardness and chemical composition of the metal and examining microscopic photographs of the fractured surfaces (fractographs), you conclude that the fracture resulted from stress that developed during the accident. Now you must report your procedure and your findings to a variety of readers.

Because your report may serve as courtroom evidence, you must explain your findings in meticulous detail. But your primary users (the decision makers) will be nonspecialists (the attorneys who have requested the report, insurance representatives, possibly a judge and a jury), so you must translate your report, explaining the principles behind the various tests, defining specialized terms such as “chevron marks,” “shrinkage cavities,” and “dimpled core,” and showing the significance of these features as evidence.

Secondary users will include your supervisor and outside consulting engineers who will be evaluating your test procedures and assessing the validity of your findings. Consultants will be focusing on various parts of your report, to verify that your procedure has been exact and faultless. For this group, you will have to include appendices spelling out the technical details of your analysis: how hardness testing of the axle’s case and core indicated that the axle had been properly carburized; how chemical analysis ruled out the possibility that the manufacturer had used inferior alloys; how light-microscopic fractographs revealed that the origin of the fracture, its direction of propagation, and the point of final rupture indicated a ductile fast fracture, not one caused by torsional fatigue. 
In the previous situation, primary users need to know what your findings mean, whereas secondary users need to know how you arrived at your conclusions. Unless it serves the needs of each group independently, your information will be worthless.

Web-Based Documents for Multiple Audiences

Web pages are ideal for packaging and linking various levels of information. Notice how Figure 3.3 accommodates different users at different levels of technicality.

Develop an Audience and Use Profile

Focus sharply on your audience by asking the questions below.

To answer these questions, consider the suggestions that follow, and use a version of the Audience and Use Profile Sheet shown in Figure 3.4 for all your writing.

Audience Characteristics

Identify the primary audience by name, job title, and specialty (Martha Jones, Director of Quality Control, B.S. and M.S. in mechanical engineering). Are they superiors, colleagues, or subordinates? Are they inside or outside your organization? What is their probable attitude toward this topic? Are they apt to accept or reject your conclusions and recommendations? Will your report convey good or bad news? How might cultural differences affect audience expectations and interpretations?

Identify others who might be interested in or affected by the document, or who will advise the primary audience.

Purpose of the Document

Learn why people want the document and how they will use it. Do they simply want a record of activities or progress? Do they expect only raw data, or conclusions and recommendations as well? Will people act immediately on the information? Do they need step-by-step instructions? Will the document be read and discarded, or filed, published, or distributed electronically? In your audience’s view, what is most important about this document? Try asking them directly.

Audience’s Technical Background

Colleagues who speak your technical language will understand raw data. Supervisors responsible for several technical areas may want interpretations and recommendations. Managers who have limited technical knowledge expect definitions and explanations. Clients with little or no technical background on your topic want to know what this information means to them, personally (to their health, pocketbook, financial prospects). However, none of these generalizations might apply to your situation. When in doubt, aim for low technicality.

Audience’s Cultural Background

Some information needs are culturally determined. Germans, for example, tend to value thoroughness and complexity, with every detail included and explained in a businesslike tone. Japanese generally prefer multiple perspectives on the material, lots of graphics, and a friendly, encouraging tone (Hein 125–26).

Anglo-American business culture generally values plain talk that gets right to the point, but Asian cultures consider this rude, preferring indirect and somewhat ambiguous messages, which leave interpretation up to the reader (Leki 151; Martin and Chaney 276–77). To avoid seeming impolite, some readers might hesitate to ask for clarification or additional information. In Asian cultures even disagreement or refusal might be expressed as “We will do our best” or “This is very difficult,” instead of “No”—to avoid offending and to preserve harmony (D. Rowland 47).

Also, many U.S. idioms (“breaking the bank,” “cutthroat competition,” “sticking your neck out”) and cultural references (“the crash of ’29,” “Beantown”) make no sense outside of U.S. culture (Coe “Writing” 17–19).1
Audience’s Knowledge
of the Subject

People expect to find something new and useful in your document. Writing has informative value2 when it does at least one of these things:


•
shares something new and significant


•
reminds us about something we know but ignore


•
offers fresh insight or perspective on something we already know

In short, informative writing gives people exactly what they need.

People approach most topics with some prior knowledge (or old information). They might need reminding, but they don’t need a rehash of old information; they can “fill in the blanks” for themselves. On the other hand, readers don’t need every bit of new information you can think of, either.

The more nonessential information people receive, the more likely they are to overlook or misinterpret the important material.

As a reader of this book, for example, you expect an introduction to technical communication, and my purpose is to provide that. Which of these statements would you find useful?



1.
Technical communication is hard work.


2.
“The computerized version of the Oxford English Dictionary incorporates a modified SGML syntax” (Fawcett 379).


3.
“Technical communication is a process of making deliberate decisions in response to a specific situation. In this process, you discover important meanings in your topic, and give your audience the information they need to understand your meanings” (Hogge 3).

Statement 1 offers no news to anyone who has ever picked up a pencil. You probably find Statement 2’s information new but not relevant. Because Statement 3 offers new insight into a familiar process, then we can say it has informative value in this context. On the other hand, a technical communication professional may find Statement 2 more useful than 3.

Appropriate Details, Format, and Design

The amount of detail in your document (How much is enough?) depends on what you can learn about your audience’s needs. Were you asked to “keep it short” or to “be comprehensive”? Can you summarize, or does everything need spelling out? Are people more interested in conclusions and recommendations, or do they want all the details? Have they requested a letter; a memo; a short report; or a long, formal report with supplements (title page, table of contents, appendixes, and so on)? Can visuals and page design (charts, graphs, drawings, headings, lists) make the material more accessible?


NOTE
Although a detailed analysis can tell you a great deal, rarely is it possible to pin down an audience with absolute certainty—especially when the audience is large and diverse. Before submitting a final document, examine every aspect, trying to anticipate specific audience questions or objections. Better yet, ask selected readers for feedback on early drafts. (For more on usability testing, see Chapter 16.)

Due Date and Timing

Does your document have a deadline? Workplace documents almost always do. Is there a best time to submit it? Due dates and timing are vital for competing effectively (for example, in submitting bids for a project). When possible, ask users to review an early draft and to suggest improvements.

Exercises


1.
Using Internet or print sources, locate a short article from your field (or part of a long article or a selection from your textbook for an advanced course). Choose a piece written at the highest level of technicality you understand and then translate the piece for a layperson, as in the example on page 32. Exchange translations with a classmate from a different major. Read your neighbor’s translation and write a paragraph evaluating its level of technicality. Submit to your instructor a copy of the original, your translated version, and your evaluation of your neighbor’s translation.


2.
Assume that a new employee is taking over your job because you have been promoted. Identify a specific problem in the job that could cause difficulty for the new employee. Write instructions for the employee for avoiding or dealing with the problem. Before writing, create an audience and use profile by answering (on paper) the questions on page 34.


3.
The U.S. Immigration and Naturalization Service’s Web site, at <www.ins.gov>, is designed for a truly global audience. After visiting the site, answer these questions:



Would this site be easy for virtually any
English speaker to navigate? List the features that accommodate users from diverse areas of the globe.



Could improvements be made in the site’s usability? What improvements would you recommend?



Print out relevant site pages, and be prepared to discuss your evaluation and recommendations in class.


4.
Locate a Web site that accommodates various users at various levels of technicality. Sites for government agencies such as those listed below are good sources of both general and specialized information.



Environmental Protection Agency (EPA) <www.epa.gov>



Nuclear Regulatory Commission (NRC) <www.nrc.gov>



National Institute of Health (NIH)
<www. nih.gov>



Food and Drug Administration (FDA) <www.fda.gov>




Examine one of these sites and find one example of (a) material aimed at a general audience, and (b) material on the same topic aimed at a specialized or expert audience. First, list the specific features that enabled you to identify each piece’s level of technicality. Next, using the Audience and Use Profile Sheet, record the assumptions about the audience made by the author of the nontechnical version. Finally, evaluate how well that piece addresses a nontechnical user’s information needs. (Hint: Check out, for instance, the MEDLINE link at the NIH site.)




Print out the site’s home page as well as key linking pages, and be prepared to discuss your evaluation in class.


5.
The 1979 release of radiation and near-
meltdown at Pennsylvania’s Three-Mile Island nuclear power plant; the 1984 explosion of an American-owned chemical plant in Bhopal, India; the November 2000 Singapore Airlines crash in Tapei, Taiwan—these disasters occurred because of human errors in communication. Search the Web for details on one of these disasters (or a similar one), and prepare a one- or two-page memo that summarizes the role of miscommunication in causing the disaster.

Collaborative Projects

Form teams according to major (electrical engineering, biology, etc.), and respond to the following situation.

Assume that your team has received the following assignment from your major department’s chairperson: An increasing number of first-year students are dropping out of the major because of low grades, stress, or inability to keep up with the work. Your task is to prepare a “Survival Guide,” for distribution to incoming students. This one- or two-page memo should focus on the challenges and the pitfalls of the first year in a given major and should include a brief motivational section, along with whatever else team members think readers need.

Analyze Your Audience

Use Figure 3.4 as a guide for developing your audience and use profile.

Devise a Plan for Achieving Your Goal
From the audience traits you have identified, develop a plan for communicating your information. Express your goal and plan in a statement of purpose. For example:

The purpose of this document is to explain the challenges and pitfalls of the first year in our major. We will show how dropouts have increased, discuss what seems to go wrong, give advice on avoiding some common mistakes, and emphasize the benefits of remaining in the program.
Plan, Draft, and Revise Your Document
Brainstorm for worthwhile content (for this exercise, make up some reasons for the dropout rate if you need to), do any research that may be needed, write a workable draft, and revise until it represents your team’s best work.

Appoint a team member to present the finished document (along with a complete audience and use analysis) for class evaluation, comparison, and response.

Alternative Projects


a.
In a one- or two-page memo to all incom-
ing students develop a “First-Year Survival Guide.” Spell out the least information anyone should know in order to get through the first year of college.


b.
In one or two pages, describe the job outlook in your field (prospects for the coming decade, salaries, subspecialties, promotional opportunities, etc.). Write for high school seniors interested in your major. Your team’s description will be included in the career handbook published by your college.


c.
Identify an area or situation on campus that is dangerous or inconvenient or in need of improvement (endless cafeteria lines, poorly lit intersections or parking lots, noisy library, speeding drivers, inadequate dorm security, etc.). Observe the situation as a group during a peak-use period. Spell out the problem in a letter to a specified decision maker (dean, campus police chief, head of food service) who presumably will use your information as a basis for action.

 Service-Learning Project

Create a one-page summary of the purpose, programs, and history of the agency you are planning to work with. Design your summary as an information flyer/fact sheet or as a brochure (page 524) to be distributed to first-time visitors to the agency, or to be included in grant applications or other mailings to request support. 
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Different groups have different information needs and interests

Figure 3.1  Communicators Begin by Considering Their Audience

Typical Audience Questions about Workplace Documents


What is the purpose of this document?


Why should I read it?


What information can I expect to find here?


What happened, and why?


How should I perform this task?


What action should be taken?


How much will it cost?


What are the risks?


Do I need to respond to this document? If so, how?

Identify Levels of Technicality

When you write for a close acquaintance (coworker, engineering colleague, chemistry professor who reads your lab reports, or supervisor), you adapt your report to that person’s knowledge, interests, and needs. But some audiences are larger and less defined (say, for a journal article, a computer manual, a set of first-aid procedures, or an accident report). When you have only a general notion about your audience’s background, decide whether your document should be highly technical, semitechnical, or nontechnical, as depicted in Figure 3.2.

Figure 3.2  Deciding on a Document’s Level of Technicality
The Highly Technical Document

Users at a specialized level expect the facts and figures they need—without long explanations. In the following description of emergency treatment, an emergency-room physician reports to the patient’s doctor, who needs an exact record of symptoms, treatment, and results.

A Technical Version

The patient was brought to the ER by ambulance at 1:00 a.m., September 27, 2002. The patient complained of severe chest pains, dyspnea, and vertigo.
Auscultation and EKG revealed a massive cardiac infarction and pulmonary edema marked by pronounced cyanosis. Vital signs: blood pressure, 80/40; pulse, 140/min; respiration, 35/min. Lab: wbc, 20,000; elevated serum trans-aminase; urea nitrogen, 60 mg%. Urinalysis showed 4+ protein and 4+ granu-lar casts/field, indicating acute renal failure secondary to the hypotension.

The patient received 10 mg of morphine stat, subcutaneously, followed by nasal oxygen and 5% D & W intravenously. At 1:25 a.m. the cardiac monitor recorded an irregular sinus rhythm, indicating left ventricular fibrillation. The patient was defibrillated stat and given a 50 mg bolus of Xylocaine intravenously. A Xylocaine drip was started, and sodium bicarbonate administered until a normal heartbeat was established. By 3:00 a.m., the oscilloscope was recording a normal sinus rhythm.

As the heartbeat stabilized and cyanosis diminished, the patient received 5 cc of Heparin intravenously, to be repeated every six hours. By 5:00 a.m. the BUN had fallen to 20 mg% and vital signs had stabilized: blood pressure, 110/60; pulse, 105/min; respiration, 22/min. The patient was now conscious and responsive.
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Expert users need just the facts and figures, which they can interpret for themselves

Audiences

“Audience makes all the difference. I write for students, small groups of scholars, and general readers. I pitch grant proposals to larger groups of scholars, either nationally (as for the National Endowment for the Humanities) or locally (among colleagues throughout the disciplines at my university). I assume my audiences are happy enough to listen to me at first, but that to keep them reading I need to supply varying degrees of background and explanation pitched to their background and familiarity with the subject matter.”

—John Bryant, Professor of English

JOB...
JOB...
on the
Informed but nonexpert users need enough explanation to understand what the data mean

3.3

For more techniques
for writing to a general audience visit
<www.ablongman.com/
lannonweb>

Laypersons need everything translated into terms they understand

How to tailor a single document for multiple users

Different users have different information needs

“What do these findings mean?”

“How did you arrive at these conclusions?”

Questions About a Document’s Intended Audience and Use

Who wants the document?
Who else will read it?


Why do they want the document? How will they use it?


What is the technical background of the primary audience? Of the secondary audience?


How might cultural differences shape readers’ expectations and
interpretations?


How much does the audience
already know? What material will have informative value?


What exactly does the audience need to know, and in what format? How much is enough?


When is the document due?

Figure 3.3  A Web Page Linked to Various User Needs This home page, designed for a primary audience of laypersons at its top layer, also provides a link titled Prescribing Information for a secondary audience for medical experts.
Source: From ZANTAC home page, <www.zantac.com>. Copyright GlaxoSmithKline. Used with permission.

3.4
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Figure 3.4  Audience and Use Profile Sheet

Audiences

“I write procedures for technicians who install and service our company’s photocopiers and other business machines. When the company comes out with a new machine or a better way of installing or servicing  our equipment, all district offices get the technical information, the specifications, and a set of procedures written by the engineers who designed the equipment. I then rewrite the procedures to make them easier for technicians to follow. I also give follow-up training sessions to provide our technicians with hand-on experience.”

—Leslie Jacobs, Service representative
and former technician
JOB...
JOB...
on the
JOB...
JOB...
on the
A message with “informative value” does one or more of these things

1For more information on how to analyze business practices in different cultures, consult one of the many available texts on this subject, for example, David A. Victor’s International Business Communication.
2Adapted from James L. Kinneavy’s assertion that discourse ought to be unpredictable, in A Theory of Discourse (Englewood Cliffs, NJ: Prentice, 1971).

Not all facts are equally useful

Audiences

“I’m writing for psychiatrists, nurses, psychologists, and other staff on the unit (since we use a “medical model” I use standard “jargon” and abbreviations for medical staff.”

—Emma Bryant, social worker

JOB...
JOB...
on the
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CONSIDER THIS Communication Failure Can Have Drastic Consequences

Accidents that make headlines often result from human errors such as these:


The information is delivered “in the wrong form, at the wrong time,...to the wrong person” (Devlin 22).


The information’s complexity overwhelms the person receiving it (Wickens 2).


The people involved aren’t being attentive or assertive enough.

Below is a sampling of “honest mistakes” in communication caused by human limitations.

Neglecting to Convey Vital Information

November 1973: The Vermont Yankee Nuclear Power Plant experienced near-meltdown “after day workers installing a closed-circuit television cut off power to a primary safety system and failed to inform the night shift” (Monmonier 209–10).

Not Being Assertive about Vital Information

January 1982: A Boeing 737 crashes on takeoff from Washington National Airport, killing 78 people. “The copilot had warned the captain of possible trouble several times—icy conditions were causing false readings on an engine-thrust gauge—but the copilot had not spoken forcefully enough, and the pilot ignored him” (Pool 44).

Downplaying Vital Information

September 11, 2001: Undetected by airport security, terrorists seize and crash four passenger planes, killing thousands. Investigators later find that, although it had no definite intelligence about suicide hijackings, the Federal Aviation Administration had considered such a possibility as early as 1998. But in its briefings and terrorism alerts to airlines, the FAA either discounted this possibility or failed to mention it at all, focusing instead on the threat of explosives inside of baggage (Yen 7).

Conveying the Wrong Information

December 1998: Nine months after launching, the spacecraft Mars Climate Orbiter disappeared just before reaching its orbit around the planet. This $2 billion loss was traced to the fact that metric units of measurement had been used by one NASA ground control team and English units by the other (e.g., meters versus yards). As a result, the confusing instructions to the spacecraft caused it to miss its orbit and burn up in the Martian atmosphere (M. Martin 3).

Underestimating Vital Information

December 1941: “Some people within the U.S. Army knew that a large group of airplanes was headed toward Pearl Harbor; others knew that six Japanese aircraft carriers weren’t where they were supposed to be; yet nobody acted on that information” (Davenport 7).

Overlooking Vital Mistakes

August 1996: A 2-month-old boy with a heart defect is admitted to a major hospital in
apparent heart failure. He is treated with the drug Digoxin and expected to recover fully. Within hours, his heart stops. All revival efforts fail.

A medical resident had mistakenly ordered a dose of 0.9 milligram—instead of the correct .09 mg. The mistake was then overlooked by the attending doctor, the pharmacy technician who filled the order, and a second resident physician who was asked by a nurse to check the dosage. Because of this error of one decimal point, the patient received 10 times the correct dose of Digoxin (Belkin 28+).

For more exercises, visit
<www.ablongman.com/lannon>

