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Preface

Good writing is a lifetime endeavor. No matter how well you write, you can always improve. It
is important to improve your writing; the world is full of miscommunication, and each of us can
do our part to reduce the problem. In this course, we review the basic rules of good writing.
You probably know most of these rules but do not take the time to follow all of them, at least not
all the time. We want to help you use these rules consistently and effectively.

What is Covered

In this handbook, we review the rules of style, grammar, and punctuation. We tell you what they
are and, more importantly, why they are helpful in your writing. It is important to think about the
rules from time to time. This reinforces the rules in your memory and helps you apply them in
your writing. We provide examples of good and bad writing to show you how the rules improve
writing. Examples make it easier to see how to put the rules into practice. Following each
section, we provide exercises to hone your newly acquired skills.

This document contains four major sections: Organization, General Writing Concerns, Sentence
Construction, and Special Topics. Organization covers the crucial planning and outlining that you
should do before writing a single word of a paper. We discuss how to set a goal, determine what
your audience wants to know and how you can convey it to them, devise logical arguments, and
use an outline to organize your paper.

General Writing Concerns covers the actual writing of a paper. These are issues of style and
grammar that apply to every part of a paper. We discuss the use of paragraphs, how to write in
the active voice, being concise, and how to be coherent in your writing.

Sentence Construction covers grammatical rules and punctuation. These rules really determine
whether your individual sentences have meaning and are understandable. This is the most basic
level of writing. It is vital that you make each sentence clear and concise for the larger meaning
to get across to the reader. We discuss grammatical rules, subject-verb agreement, using
pronouns, and how to use punctuation effectively.

Special Topics covers issues related to technical and scientific writing. You write specialized
reports, and there are unique rules governing how you should write them. We cover how to write
an abstract, how to cite references, reporting statistics, proofreading, and technical language.

Our Approach

We sum up the philosophy behind our course as: do everything possible to help your reader
understand. Your desire to show personal style, display your intelligence, or entertain your
readers is all secondary.



What Makes Good Writing

a. Follow the rules of grammar, style, and organization. These rules are a set of heuristics
for effective writing. They are useful techniques for achieving the goal of concise,
understandable communication. You should always follow the rules, but you can express
them in many ways.

© Rules for Writing Real Good ©

“Don’t use no double negatives.

Make each pronoun agree with their antecedents.

Join clauses good, like a conjunction should.

About them sentence fragments.

When dangling, watch your participles.

Verbs has got to agree with their subjects.

Don't write run-on sentences they are hard to read and often have the
reader confused unless they have had extensive familiarity with the subject
matter.

Don'’t use commas, that aren’t necessary.

Try to not ever split infinitives.

Its important to use your apostrophes correctly.

Proofread your writing to see if you any words out.

Correct speling is essential.

Eschew ostentatious erudition.

Avoid clichés like the plague,” (“Rules for Writing,” 1997).

Do you recognize any common mistakes @t make?

b. Plan what you are going to say. Organize your thouggftere writing anything!
Planning is the most important part of writing. It prevents you from going off-topic;
running on; presenting weak or illogical arguments; and slipping into awkward, vague, or
incoherent writing. A plan will make writing easier by listing all the points you want to
make.

c. Remember, writing is for the reader. Always ask yourself, “Does this section, paragraph,
or sentence tell the reader something he or she wants to know?” Test yourself by asking,
“Will this sentence be understandable to the reader?” Look at your writing from the
perspective of a reader to ensure that you

1. present relevant, logical content;
2. are concise; and
3. are coherent.

d. Practice writing. Write often and put the rules of grammar, style, and organization into
practice. Edit your writing carefully. Always try to improve what you have written.
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1. Orgaizaion

1.1 Writing for the Reader

“Misconception: The mportant thing is what you say, not how you say jt (Sternberg,
1977, p. 2).

Y ou needthe readerhe or she dbesnot needyou. The readers a“cugomer” who wantsto
obtain information from you. If the reader aanot getthe information from you, you have not
achievedyour goal.

An idea is nade better by being well written. Y ou cannot separate communication from content
becausehe qudity of ideas depmlson their impacton the audence. A reader gher will not
underdgand a orly written ideaor not readthe paper atla

1.1.1 Relevance

Realers have agoal to lean certain things. They will try to learn these things inthe quickest,
most dficient way possble. Thus,you donot help the readeby including unwanted material,
expres#ng your ideasin a cunbersome fashion, or disgusing your meaning with vagueor fancy
writing.

Anticipate who will read your paper and why they will read it. Tailor your ideas to include only
those that will be inportant to readers. Anticipate readers questions and plan to answer these in
your paper. Also organize your ideas and arguments in away that will make it easy for the reader
to undergand. Evaluae the grength of your arguments from the perspetive of the reader.

1.1.2 ReadelExpedations

Readersdave expedations aout your topic and about how papers aretsucturedin general
(Stemberg, 1992).Asthey readyour document, readergorm impressons of your goal and what
arguments and evidencethey expectyou to make. Readerskpectlogicd arguments,
completeness, ad balancein the presatation of arguments. Itis harderto undergand
unexpededthan expededideas ad argunents. Ran your paperto gve readersnformationin a
way they exped.

a. Tell your readers why your topic will i nterest them (Sternberg, 1992). Donot expect
readergo know why you find atopic interesing or why they should want to read &aout it.
Show them! The more you can relate your topic to concems of your readerthe more
interest you will generate. Draw relations between your ideas and relevant theoreticd
issues.

b. Highlight arguments or findings that will violate expedations (Sternberg, 1992). When
realing, people “fill in the blanks,” relying on experience and context to get the main
point. The risk with thisis readersaming awg with the wrong idea. To prevent this,
highlight, ether through words ('An unexpededfinding...” or “Jones’theory runs




counter to prevailing views.”) or text (bold), ideas that are unexpected or go against what
you have been saying.

c. Tie up loose ends (Sternberg, 1992). Make sure that you resolve every issue raised at
some point in your paper (preferably, immediately after you raise the issue). Points that
you raise but do not resolve serve no purpose. At best, they waste the reader’s time. At
worst, they confuse the reader and become mixed up with other, more important ideas.
Writing an outline ensures that you know exactly what arguments you will make and
exactly when you will introduceugpport, and resolve them.

d. Make sure the paper does what it says it will do (Sterni®@f). “In this article, 1 will
characterize the meaning of life, solve the problem of world hunger, and reveal Richard
Nixon’s secret plan to end the Vietnam War.” Many writers produce papers that do not
deliver what they promise. These papers are disappointments to readers, and people
quickly stop reading them. When framing the issues of the paper, make sure that they
follow logically from theoretical perspectives and empirical results. Then, make sure that
you support all the claims you make regarding the issues.

1.1.3 Reader Understanding

A major problem is that writers tend to assume, incorrectly, that readers know what the writer
knows (Sternberg, 1992). This, of course, is impossible. Further, the assumption violates the
purpose of communicating new information to the reader. This faulty assumption leads to a
number of flaws in writing. Writers will depend on incomplete or vague explanations, relying on
the reader to “read between the lines.” Writers will use jargon, assuming that the reader knows
what it means. It is crucial to compose arguments and write the paper so the reader will be able
to understand.

a. Do not refer to undefined ideas or arguments (Sternberg, 1992). When you introduce an
idea or argument, explain it completely. Do not simply refer to an idea without telling the
reader what it means. The reader may or may not understand the idea before reading your
paper, but it is your job to make sure the reader understands after reading your paper.
Make your paper a self-contained unit.

b. Do not assume readers will “know what you mean” or be familiar with abbreviations or
jargon (Sternberg, 1992). Readers seldom understand anything you have written as well
as you do. If you use abbreviations, acronyms, or jargon, you are asking the reader to
understand your code. This forces the reader to do extra work. Another problem with
jargon is that it allows you to write sentences that even you may not fully understand.
Always be on the watch for impressive sounding sentences that are confusing or have
little, true meaning. To ensure that you really understand something, write it in plain
English. It is much harder to fake understanding when you write plainly.

c. Always explain what empirical results mean (Sternberg, 1992). “Finally, we obtained a 7-
way interaction among the independent variables, clearly showing that the variables need
to be considered in terms of their interactive as well as their additive effects.” Statistics
are abstract and require work to interpret. The reader wants to know what you found, not
the statistical tests used to assess the reliability of trends and differences. Interpret your




resuts for thereade. You should dways begn arestuts setion by sating the dfferences,
trends, and correlations found in the dda.

d. Have smeone dse read/our paper (8&mberg, 1992).The best wg to find out whether
your papelis dearisto have smeone dsereadit. Find Someone who is represaentative of
your audence. That persn can tell you whether you have addressethe rdevant
guesions and whether you have answearedthem in a dea, concisefasion.

1.1.4 Help Your Reader ddergand

Do not assune knowledgein your reader ad adively seekto explain things (Semberg, 1992).
Leadthe readethrough arguments. Herés how:

a. Start grong (Semberg, 1992)."“ Smith and Jones (1986)ound that 83%o0f readersever
got beyond the first paragralp of the mgjority of articlesthey began to read’” This
opening is an example of how to be boring, as & these:“Pastreseach shows...” or “It is
intereding to note that...” (says who?). A strong dart asks a que®n or sates a poblem
pertinent to the theme of your paper. Dullness blunts the inpad of many potentially
intereding aticles. Tell reades whatthe aticleis @out in a provocative but drect way.
Stating the issue ugront helpsinform and interestthe reade.

b. End drongly and date a ¢ear oncluding message (&mberg, 1992).“In sum, thereis a
needfor further reseach to darify theissues This ending is boring and uninformative.
Thereis dways room for further reseach; you donot have to tell thatto reades. Reades
want a puch line. They want a paper \ith a dear ©ncluson. Write a oncluson that
your reader will remember: aconclusion that is dired, short, and answers the questions
raised in the paper.

c. Explain whatyou are @ing to s&, s& it, and then redate what you have sad (Semberg,
1992). Thistechnique povides a advance organizerfor readerso help them underdand
and commit to memory what you will say. After introducing the main ideg give the full
explanation, which you can relate to the mgjor themesof your paper. Then, enphagzethe
main points to reinforce that meterial and help readers remember it.

d. Give oncrete examples ($emberg, 1992). 8me wiitersthink that the more astract and
high-sounding their writing is, the more they will im press readers. On the contrary, most
reades need oncrete examplesor analogiesto understand other peple’sideas. The
more astractthe points, the more reades need eamples.

1.2 Planning

“Misconception: Writing a technicd pape is themostroutine, least ¢eative aspect bthe
scientific process,” (Stemberg, 1977, p. 1).

Often, reseachers aeinteregedin planning reseach and making dsaveriesbut negect
communicaing dswveriesto others. Thereis, however, no red sepaation of the dsavery
process ad the mmmunicaion process. Writing forcesyou to analyze, ealuae, and organize
your ideas. Writing your ideas teaty and concisdy helpsyou crede logicd arguments and



generate new ideas. This is an incentive to tie up loose ends and confront conceptual weaknesses.
Thus, writing is an integral part of the creative process.

1.2.1 Setting a Goal

“Before beginning a paper, it is crucial to have a highly detailed plan of

a. what you are going to say,
b. how you are going to say it, and

c. how many words (or pages) you are going to devote to saying it,” (“Developing Your
Thesis,” 1997).

Write down your purpose for writing the paper (“When You Start,” 1997). What do you need to
explain, support, or question in your paper? Decide whether you want to argue a point of view or
evaluate several approaches. Determine whether you need to give a detailed account or just
present the most important aspects of the topic. In this stage, clearly determine the content of the
paper, the approach you will take, and the length of the paper.

From the ideas you generated, identify the one, or possibly two, major ideas. Make it your goal
to

a. explain this idea,
b. support assertions,
c. present evidence for and against your idea, and

d. present a conclusion (what has been learned).

1.2.2 Presenting Your Thesis

A thesis is a single idea or closely related set of ideas that you want to explore or defend
(“Developing a Central,” 1997). lItilvbe the focus of your entire paper. You must relate every
part of the paper to the thesis. If something does not bear on the thesis, it is irrelevant to the
paper and you should remove it. Your thesis comes from your goal. When you know what you
want to communicate, state your goal as the thesis.

In most cases, it is best to state your main idea or thesis in the first paragraph. The reader will
know right away what you will argue and what to expect. If the reader has a good idea of what
the thesis is about, he or she will be better able to understand your paper.

Try to state the thesis in one sentence (“Developing a Central,” 1997). A short, concise thesis is
easy to understand and easy to remember. If you cannot write the thesis simply, you probably
have a poor idea of what you are writing. A complex or comprehensive thesis may require several
sentences, but such topics are rare. Use the remainder of your paper to develop and defend the
thesis and explain why it is valid.

TIP: Think about how you would explain your topic to an audience in 5 minutes. You will
probably come up with the most important points you want to make.
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When speafying your thesis, it is important to ask questions. Mulling over atopica chedklist
helps to prevent writer’s block and provides the ideas that you will organize into an outline. This
chedlist can help you discover posshilities for developing athesis (“Developing Y our Thesis,”
1997).

a. Exadly whatismy subjed? Be as spefic as pssble.

b. Do I needor want to emphaszethe positive or the negdive aspets of my swbjed?
Cleaty sate what you are asséing and whether you want to persuadgour readersf a
partticular point of view.

c. Canl dividemy subjectinto pats? Determine how you can organizethe materia. Isone
aspecimore important than others? Whatideas do/ou needto gressto develop or
defend the thesis?

d. Of what does mysubjed remind me? Find relevant papersthat are smilar to your paper.
These surces ca provide ontext for understanding the thegs.

e. What dfeds have my topic hador islikely to have? Identify the mnsequacesof the
theds and makethese a important pat of your pape. Especaly inthe mnclugon, tell
the reader wat important effeds have resutedfrom the thess.

1.3 OQutlining
Anoutline is

a. alogicd, generd desciption;

b. aschematic summary;

c. anorganizaional sdeme; and

d. avisud and concepud desgn for your writing (“Developing an Outline,” 1997).

An outline lays out the topics of your paper. It establishes how you will group and order ideas in
the pape. By summarizing topicson one or two pagesyou can seehow you gructure your
arguments, thus, dowing you to eagy make danges.

An outline is more than alist of topics. By making an outline, you deemine what ideasyou need
to preset to crede a omplete and logicd argument. Detlermine where and what transitions you
need,then you can structure and ddend your entire thess.

1.3.1 Types of Outlines

There are at least three ways you can complete an outline. We will discuss outlines inwhich we
compare three diff erences between en route and terminal fadlities.

1.3.1.1 Keyword Outline

Inthis kind of outline, you redrict yoursef to keywords at ealslevel of desciption (Stemberg,
1977). You should merdy indicae the topic of ead sedion of your paper. ink your notesto



topics so that, when writing, you can elaborate on each topic with research material. An example
of a keyword outline follows.

I.  Introduction
II.  Equipment
A. Enroute: Host
B. Terminal: ARTS
[ll. Altitudes
A. Enroute: > 10,000 feet
B. Terminal: < 10,000 feet
V. Distance
A. Enroute: > 10 miles
B. Terminal: < 10 miles

V. Conclusion

1.3.1.2 Topic Outline

For the topic outline, use phrases and clauses at each level of description (Sternberg, 1977). This
kind of outline provides more information when organizing and evaluating arguments. It provides
the starting point for writing because it is easy to transform phrases into paragraphs at each level.
An example of a topic outline follows.

l. Comparison between en route and terminal facilities

[I.  Type of air traffic data processing
A. Enroute: data currently processed by Host equipment
B. Terminal: data currently processed by ARTS equipment
lll.  Differences in controlled altitudes
A. Enroute: generally controls altitudes greater than 10,000 feet
B. Terminal: generally controls altitudes less than 10,000 feet
IV. Distance controlled around airport
A. Enroute: generally controls aircraft further than 10 miles from the airport
B. Terminal: generally controls aircraft less than 10 miles from the airport
V.  Summary of data processing equipment, altitudes, and distance

1.3.1.3 Sentence Outline

In this kind of outline, you use sentences at each level of description (Sternberg, 1977). This kind
of outline provides greater detail and suggests how yitbwrite the paper. It is especially useful



because you can do the majority of writing while outlining and tliém transitions, detalils,
examples, and so forth. An example of a sentence outline is shown below.

l. This outline compares en route and terminal facilities, altitudes, and distances.
[I.  The facilities differ in type of air traffic data processing used.

A. The en route consoles display air traffic data currently processed by Host
equipment.

B. The terminal consoles display air traffic data currently processed by ARTS
equipment.

[ll.  The fadlities also differ in the altitudes they control.

A. Enroute controllers generally maintain separation of aircraft at altitudes
greater than 10,000 feet.

B. Terminal controllers generally maintain separation of aircraft at altitudes less
than 10,000 feet.

IV.  Finally, air traffic control facilities control aircraft within a certain distance from the
airport.

A. Enroute controllers generally control aircraft further than 10 miles from the
airport.

B. Terminal controllers generally control aircraft less than 10 miles from the
airport.

V. In conclusion, this section summarizes the differences of data processing equipment,
altitudes, and distance controlled by en route and terminal facilities.

1.3.2 Choosing an Outline

There is no single correct outline; you should use the type of outline that facilitates your writing
(Sternberg, 1977). Some authors like the keyword outline because it organizes one’s thoughts
but leaves maximum flexibility in the writing. Other authors like the sentence owliaeige it
essentially writes the paper. The sentence outline, however, can be time consuming. Some
people like the topic outline as a compromise. It allows the writer to organize one’s thoughts as
well as the sentence outline but leaves more flexibility and is not as time consuming.

1.3.3 Organizing an Outline

Misconception: Writers often believe that the logical development of ideas in a paper
reflects the historical development of ideas in the writer's head.

You do not have to present ideas in the order you thought of them. More often than not, that
order is not the best way to structure your paper. The goal is to create a neat, logical package, so
you will want to take your notes and research and create the organization that best communicates
the ideas. The focus is on the thesis and your argument. Therefore, it is important to organize



your outline in such a way that you explain the thesis of the paper without including irrelevant
material or making the reader find the connections between the ideas.

1.3.4 Principles for Writing an Outline

Your outline should have a beginning, a middle, and an end, in which you introduce what you are
going to say, say it, and summarize what you have said (Sternberg, 1977). When the reader
begins your paper, he or she needs some general statements that indicate what the paper is about
and how you have organized it. Without this, the reader can become confused. When the reader
completes the main part of the paper, he or she needs a summary of the ideas you presented.
Make clear what you believe are the major points and reinforce your message.

a. Once you decide upon an organization, stick with it. Sometimes writers change the way
they organize a paper in midstream, usually without informing the reader that a change is
about to take place. This kind of change confuses readers and you should avoid it.
Consider the following example.

l. Introduction
lI.  Equipment
A. Enroute: Host
B. Terminal: ARTS
lll.  Enroute
A. Altitude: > 10,000 feet
B. Distance: > 10 miles
IV. Terminal
A. Altitude: < 10,000 feet
B. Distance: < 10 miles
V.  Conclusion

This outline switches its principle of organization, beginning with topic Ill. We have
organized Topic Il by types of equipment and Topics Il and IV bitfacThe

organization in this example suggests that the writer was hasty and did not put effort into
making the paper readily understandable to his audience. Worse, it suggests that the
writer does not really understand the topic.

b. Organize your writing by theme or topics. Thematic organization improves the clarity of
your paper. We organized the original outline example by topic: data processing
equipment, altitude, and distance. For comparison, we could have organized the outline
by facility.




l. Introduction
. En route
A. Consoles: Host
B. Altitude: > 10,000 feet
C. Distance: > 10 miles
[ll.  Terminal
A. Consoles: ARTS
B. Altitude < 10,000 feet
C. Distance: < 10 miles
IV. Conclusion

This organization is inferior. With a thematic organization, the reader can compare the
two facilities oneach topic, developing an understanding of how thiktitscdiffer.

When a writer organizes by facility, the reader cannot begin comparing the facilities until
halfway through the main part of the paper. By this time, the reader may have forgotten
what the first facility is like. The reader will have to keep referring back while reading
about the second facility. This requires the reader to exert more effort to integrate the
parts of the paper to understand the thesis.

Organize your outline hierarchically. Use subordination of ideas. If a paper contains
many “main” ideas, the reader will have difficulty understanding the ideas and
remembering them. Consider the following example:

l. Introduction

[I.  Enroute console: Host

[ll.  Terminal console: ARTS

IV.  Enroute altitude: > 10,000 feet
V.  Terminal altitude: < 10,000 feet
VI.  Enroute distance: > 10 miles
VII. Terminal distance: < 10 miles
VIII. Conclusion

All the ideas are placed on the same level. Many of the ideas, however, are related to one
another. Topics Il and Il share the idea of consoles and you can group them under a
common heading. Find ways in which ideas support other ideas or fall into a group of
similar ideas that contribute to a common argument. Make these ideas subordinate to the
common point.



d. Organize for your reader. Part of writing for the reader is structuring the paper in an
appropriate way. For topics of which your reader has little knowledge, you should make
detailed outlines. For topics of which your reader has more knowledge, you should make
briefer outlines.

1.3.5 Order

1.3.5.1 Coordination

In your outline, make sure that items of equal significance (coordinates) have comparable numeral
or letter designations (“Developing an Outline,” 1997). For example, a 1 is comparable to a 2 and
so forth. Coordinates should be at the same level of your argument, not subordinate or
superordinate.
a. Correct coordination
1. Commercial aircraft
2. Military aircraft
3. General aviation aircraft
b. Incorrect coordination
1. Commercial aircraft
2. Boeing 777

3. McDonnell Douglas MD-88
(Part b is incorrect because 2 and 3 are specific types of commercial aircraft.)

1.3.5.2 Subordination

An outline uses levels of headings to indicate levels of significance (“Developing an Outline,”
1997). In your outline, order your ideas from general to specific or from abstract to concrete.
You should make a more general or abstract concept a higher level or rank in the outline.

Your outline indicates the logical structure of your paper. Use subordination to group related
ideas and to indicate ideas that support or provide evidence for another topic. When several
topics share important thematic relations and refer to a common issue, that issue is a higher level
topic. Make the topics subordinate to the higher topic. When you make a claim or put forward
an idea, place supporting arguments and evidence at subordinate levels in the outline.

Subordination clearly indicates the conceptual divisions between ideas in your paper. It draws
connections between ideas and the evidence used to support them.
a. Correct subordination
l. Commercial aircraft

A. Boeing 777
B. McDonnell Douglas MD-88

[I.  Military aircraft

A. B-2
B. F-15
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b. Faulty subordination

l. Commercial aircraft

Boeing 777

Design

Production

McDonnell Douglas MD-88
Design

Production

nmmoow>

In the faulty example, there is a | without a Il. Also, levels A through F are not equal. The
Boeing 777 and McDonnell Douglas MD-88 are types of commercial aircraft; design and
production are topics relating to the aircraft. You could correct this outline as follows:

l. Commercial Aircraft

A. Boeing 777
i. Design
ii. Production
B. McDonnell Douglas MD-88
i. Design
ii. Production

[I. Military Aircraft
A. B-2
i. Design
ii. Production
B. F-15
i. Design
ii. Production

1.3.5.3 Division

To divide a topic, you always need at least two parts (“Developing an Outline,” 1997). There can
never be an A without a B, a 1 without a 2, and so forth. There is usually more than one way to
divide parts, but be consistent in how you divide topics within a level. Do not change your
organization from one topic to the next.

TIP: Use indentation to separate levels in your outline. This will give you a visual map to
the organization of your paper.

1.3.5.4 Headings

Headings indicate the organization of a paper and establish the logical place of each topic. Thus,
topics that are superordinate to other topics have a higher heading, whereas, topics that are
subordinate to another topic have a lower heading. Avoid having only one subsection heading
within a section just as you would in an outline.

11



Determine your headings by the hierarchical arrangement of topics in your outline. The purpose
of headings is to indicate the organization of your paper. You should place related topics at the
same level in the headings, just as they have the same level in the outline hierarchy. Topics that
are subordinate to a given topic should have headings that are subordinate. Topics that are
superordinate to those topics should, in turn, have superordinate headings.

1.3.6 The Hourglass Structure

The hourglass structure is a useful organization, especially for empirical papers. The hourglass
refers to the degree of specificity as you progress through the paper. Begin at the most general
level. Introduce the broad themes and questions you will address, then become somewhat more
specific, identifying how you explore those issues in your paper. You should become increasingly
precise as you focus on your hypotheses, the specific methods you employed, and the specific
results you obtained. At the most specific level of the paper, state your empirical findings. At this
point, become more general as you discuss the significance of the results. Initially, describe the
results with respect to the concrete questions you asked. Become more general and describe how
the findings have implications for the field. At the end, you will discuss the broadest implications

of your work.

1.3.7 Motivating Writers to Outline

Writers often view outlines as time-consuming, extra work. Outlines, however, are worth the
time and effort. Writing outlines will greatly improve your writing. The advantages of outlining
are listed below.

a. Outlines help you organize your writing. You have many things to keep track of in a
paper. Your capacity to keep track of many things at once, however, is limited. This is
why it is impossible to really have a plan for a paper “in your head.” If you believe that
you can mentally keep track of all the ideas and how you can arrange them, you are
probably mistaken. A paper written from scratch is rambling, unfocused, and confusing.
A written outline will keep track of all your ideas for you. This will ensure that you
discuss all the major points and write coherent, logical arguments.

b. Outlines avoid omission of relevant topics. In researching your paper, you will have many
points. You may inadvertently forget a point or topic that you intended to include in the
paper. Writing an outline helps you remember the points you want to make and spot any
omissions in your paper.

c. Outlines avoid inclusion of irrelevant topics. Sometimes you will research a topic that
seems relevant to the paper in the early stages but no longer seems relevant when the
research is being organized. Irrelevant material shows itself in obvious ways during
preparation of an outline. Irrelevant topics fail to support any other topic or have only
weak links to any set of ideas. It is easy to eliminate irrelevant topics during the outlining
stage.

12



d. Outlineshelp makeyour ideas tear. By grouping topicsthematicaly and swordinating
ideasin your outline, it is eayg to evaluae the qudity of your arguments when you lay
them out in outline form. Y ou can then devote time to strengthening we&k points and
clanfying any confusng points.

e. Outlineshelp you researc your paper.When you crede an outline, you spedy exadly
what you needto know to explain and suprt your thess. You can then checkthat you
have all the necessary information. Y ou will know exadly what you need to reseach if
any points ae missng. Thisreduces wdaedtime and dfort spent seaching books and
articles you can focusyour reseach to justthe relevant topics.

f.  QOutlines meke writing easier. When it comes time to write your paper, you can follow
your detailed outline. Paragraphs fall out of the outline; that is, you will see how you
groupedideasin the organization of the outline. Make eatmain topic of the outline a
paragrap. Elaborate points basedon swbordinate topics. Usng the outline means you do
not have to spend time thinking about what you want to say, just on how you will say it.

g. Outlines save time. Most of your work will go into meking the outline. After you have
finished, the writing part will be easy and fast becauseyou have laid out the ideas ad have
already organized them. The outline helps you avoid writer’s block by telling you where
to begn and how to continue from topic to topic and point to point.

In summary, making an outline will help you write papers with
a. High-qudity content;
b. concise,organized presetation; and
C. coherent arguments.

1.4 Sedionsof a Paper

The following are giddinesfor writing an empiricd paper. They explain the dfferent se¢ions
and what they should contain. Note: the material containedin this setion wastaken diredly from
the Publication Manual of the AmericaPsychological Associatio(pp. 11-20).

1.4.1 Introduction

1.4.1.1 Introducethe Poblem

The body of a papeopens with an introdudion that presats the spetfic problem under sudy
and descibesthe reseach srategy. Tell thereader

a. thepoint of the study,
b. the hypothess and the expelimental desgn relatedto the pioblem,

c. thetheoreticd implications of the sudy and how the gudy relatesto previous work in the
area, ad

d. thetheoreticd positionsteged and how they were deived.

13



A good introduction answers these questions in a paragraph or two and, by summarizing the
relevant arguments and data, gives the reader a firm sense of what you did and why.

1.4.1.2 Develop the Background

Discuss the general literature but do not include an exhaustive historical review. Assume your
reader is intelligent and knowledgeable but does not know about your particular topic. Cite and
reference only works pertinent to the specific issue. Avoid nonessential details. Refer the reader
to general surveys or reviews of the topic if they are available.

When relevant, you should treat controversial issues fairly. A simple statement that certain
studies support one conclusion and others support another is better than an extensive and
inconclusive discussion. Controversies need resolution. Discuss how your paper will help the
reader decide between two sides of a debate.

1.4.1.3 State the Purpose and Rationale

After you have introduced the problem and developed the background material, tell what you did.
Make this statement in the closing paragraphs of the introduction. At this point, a definition of

the variables and a formal statement of your hypotheses give clarity to the paper. Address for the
reader the following questions: What variables did | plan to manipulate? What results did | expect
and why did | expect them? Clearly develop the rationale for each hypothesis.

1.4.2 Method

The Method Section describes in detail how you conducted the study. Such a description enables
the reader to evaluate the appropriateness of your methods and the reliability and the validity of
your results. It also permits experienced investigators to replicate the study if they so desire.

Include only the information essential to comprehend and replicate the study. Insufficient detail
leaves the reader with questions; too much detail burdens the reader with irrelevant information.

It is both conventional and expedient to divide the Method Section into labeled subsections.
These usually include descriptions of gaticipants,theapparatus(or materials), and the
procedure If the design of the experiment is complex or the stimuli require detailed description,
you may need additional subsections or subheadings to help readers find specific information.

a. Participants.Appropriate identification of research participants is necessary for assessing
the results (making comparisons across groups), generalizing the findings, and making
comparisons in replications, literature reviews, or secondary data analyses. You should
adequately describe the sample, and it should be representative (if it is not, give the
underlying reasons).

Report the procedures for selecting participants and assigning them to the various groups.
Also explain any agreements and payments made. When a particular demographic
characteristic is an experimental variable or is important for the interpretation of results,
describe the group specifically (e.g., age, gender).

14



b. Apparatus.The subsection on apparatus briefly describes the apparatus or materials used
and their function in the experiment. Always mention standard laboratory equipment (i.e.,
furniture, stopwatches, or screens), but detail is not necessary. ldentify specialized
equipment obtained from a commercial supplier by the model number of the equipment
and the supplier's name and location. You may want to illustrate complex or custom-
made equipment by a drawing or photograph. In addition, you may want to include a
detailed description of complex equipment in an appendix.

c. Procedure.The subsection on procedure summarizes each step in the execution of the
research. Include the instructions to the participants, the formation of the groups, and the
specific experimental manipulations. Describe randomization, counterbalancing, and other
control features in the design. Summarize or paraphrase instructions unless they are
unusual or compose an experimental manipulation, in which case you may present them
verbatim. Most readers are familiar with standard testing procedures; do not describe
them in detail unless you used new or unique procedures.

Remember that the Method Section should tell the residaryou did anchowyou did it in
sufficient detail so that a reader could reasonably replicate your study.

1.4.3 Results

The Results Section summarizes the data collected and the statistical treatment of them. First,
briefly state the main results or findings. Then report the data in sufficient detail to justify the
conclusions. Discussing the theoretical implications of the results is not appropriate here.
Mention all relevant results including those that run counter to the hypothesis. Do not include
individual scores or raw data except for single-case designs or illustrative samples, for example.

The results of an experiment (e.g., Group 1 was more accurate than Group 2) are of interest, not
the statistical tests. Use statistics to support statements of finding; do not make them the focus of
the Results Section.

When reporting inferential statistics (e.gtestsF tests, and chi-square), include information

about the obtained magnitude or value of the test, the degrees of freedom, the probability level,
and the direction of the effect. Be sure to include descriptive statistics (e.g., means or medians).
Where you report means, always include an associated measure of variability such as standard
deviations, variances, or mean square errors. You should not review basic assumptions such as
rejecting the null hypothesis. If there is a question about the appropriateness of a particular test,
however, be sure to justify the use of that test.

1.4.4 Discussion

Open the Discussion Section with a clear statement of the support or non-support for your
original hypothesis. Similarities and differences between your results and the work of others
should clarify and confirm your conclusions. Emphasize theoretical consequences of the results
and the validity of your conclusions.
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Avoid wedk theoreticd comparisons in your discusson. Speaulation is inorder only if it is (a)
identified as sug (b) rdated dosdy and logicdly to empirica data or theory, and (c) expressed
concisdy. ldentifying the pratica and theoreticd implications of your gudy, suggesng
improvements on your resear, or proposing new reseatt may be appopriate but keepthese
comments lrief. In general, beguided by thefollowing questions:

* What have | contributed?
* How has mystudy helped to resolve the original problem?

*  What conclusons and theoreticd implicaions can | draw from my study?

The respnsesto these quesons ae the wre of your contribution, and reades have aright to
clear, unambiguous, and drect asswers.

1.4.5 Rderences

Just as dainthe paper suppt interpreations and conclusons, rderaice gtations document
statements made &out the literature. All citations in the manusaipt must appeain the reference
list, and you must dte dl referencesin text. Guddinesfor references ae preseaitedin Sedion 4,
Speda Topics.

1.4.6 Appandix

An appendix is useful for relevant material of a document that may be distrading in the body of
the paper. 8me examplesof materia sutable for an appendix are (a) axew cmputer piogram
spedficdly desgnedfor your resears and unavailable dsewhere, ) an unpublishedtext and its
validation, (c) acomplicaed mathematicd proof, (d) a list of stimulus neterials, (€) adetailed
desciption of a mmplex pieceof equpment, or (f) quesionnaires. hclude a appeadix only if it
helpsreadesto understand, evaluae, or redicate the gudy.

2. General Writing Concerns

2.1 Paragraps

A paragrapis a olledion of sentenceslinkedby a sngle theme (‘The Paragram” 1997).
Sentences wthin a paragralp should not wanderfrom topic to topic. However, this doesnot
mean you should limit a single topic to one paragraph. In fad, bre&ing paragraphs into smaller
units dlowsthe readerto pause. Diermine the length of a paagaph by how many sentencesyou
needto discussyour theme.

A topic seitence expresseshe main ideaof the paagaph. Even though topic saitences can
occur anywherein the paragralp, auhors ould puttheir topic settence nearthe begnning of the
paragraph. This will ensure that readers will understand the central theme of the paragraph.

When atopic spas several paagaphs, it is uséul to link them with transitional words whenever
possble. There ae several typesof transitional words, ad ead caegory leadsyour readerto
make cetain connedions or assunptions aout the two paagaphs that you ae mnneding.
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Some ka your reader forward and imply the “building” of an idea or thought, while others neke
your reader omparetopicsor draw ®nclusons from the preceihg thoughts. The following list
provides me common transitional wordsyou can use. Mte: the material containedin this
sec¢ion wastaken diredly from “Transitional Devices” (1997).

a. By addtion. When one paragrap expands un another, you may want to dart the
seond paagaph with transitional words sut asagain, besidesequally important
finally, further, furthermore next lastly, moreovey orwhat's more This will aert the
readerthat you continuethe ideainto the next paragrap.

b. By compaison. When a seond paagaph focuseson atheme thatis a @mparison of the
first, use vords sut aswhereas on the other handgexceptby comparisonwhere,
compared tpup againstbalanced againsbut, although converselyand meamhile.
These words indicate that the new paragraph will contain acontrasting idea to that of the
first one.

c. By proof. When you provide poof to an initial paragrap in the seond, use werds such
asbecausefor, since for the same reasoobviously evidently furthermore moreover
besidesindeed in fact, in addition in any caseand that is

d. By excegion. Wordsthat can convey excefionsto previoustopicsincludeyet, still,
however, neverthelessn spite d, despite of courseonce in anhile, and sometimes

e. By emphags. If you need enphagsto grengthen previousthoughts, u® definitely,
extremelyabsolutely positively naturally, surprisingly, always forever, perennially
eternally, never emphatically unquestionablywithout a doubtcertainly, undeniably
and without reservation

f. By sequece. Réateditems within and between paragraps can be linked with transitional
words sub asfirst, secongthird, and soforth. Additional words deoting sequace
includenext then following this, at this time now, at this point after, afterward,
subsequentlyfinally, consequentlypreviously before this, simultaneouslyconcurrently
thus, therdore, and hence

g. By example. I citing examples supprting previousthemes,try words sut asfor
instancein this casefor examplein another caseon this occasionin this situation
take the casefpto demonstrateto illustrate and as an illustration

h. By summary or conclusion. To inform the reader that aparagraph will summerize ideas
mentionedin previous paagaphs, begn the setence wth transitional words sub asin
brief, on thewhole, summing upto concludein conclusionaswe have shan, aswe
have saidhencetherdore, accordingly thus, oras a result.

2.2 Active Voice

A writer can make setences eagr to readby writing in the adive voice (“Active/Paswe Veabs,”
1997). Thevoice (ative or passve) is not the sane asthe tenseof averb. Seitences usig the
adive voice are borter, more powerful, and tell us exadly who dd what. The subjectof a
satence witten in passve voiceis anbiguous thatis, it has a implied sijed. Seitences
written in adive voice have an explicit subjed.
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A majority of passve sentences contain acompound \erb (the past tense of the \verb to beand an
addtional verb ending in edor ing). To change a satencefrom passve to adive construction,
takethe objectof the prewsitional phrase ad makeit the sijed. Then, takethe compound verb
and eliminate the form of to be

TIP: A sentence is ative if the sulject ofthe senence peformsthe adion. If you find
your sertence has an imped suljed, rewitethe setenceto dearly satethe suhed.

Passive: The instructionsverewritten by Ms.Williams.
Active:  Ms. Williams wrote the instructions.
Active:  Ms. Williams iswriting the instructions.

While reaognizing that there ae saitencesthat doreadbetter in the pasive voice, witers ould
predominately use ative voice. Hbwever, in some casesthe pass/e voiceis accetable. For
example, use pasge voiceif you donot know who peformedthe adion or if you donot want to
indicae faut.

Passive: The sdtware was poorly designed.
Active:  The XZ Company designed thefisaare poorly.

2.3 Concisaness

Concise writing relieves your reader of having to put too nmuch effort in understanding the
material. Concise saetences ae eager to read ad improve darity. This setion providesmethods
to reduce or eliminate expendable phrases, qualifyi ng words, redundant pairs, subjed-verb
sepaation, and run-on sentences.

a. Expendable pghrases.In many instances,you can improve saitencesby redadng
expendable phrases wth single words. Table 1offers alist of expendable phrases ad
wordsyou can usein their place (Conciseness’ 1997, “A New Approad),” 1993).

b. Qualifyi ng words. Eliminating qualifyi ng words can meke sentences nore concise and
clea. Qualifyi ng words only dilute the meaning of good words. Table 2 lists qualifyi ng
words and their redaceament (“A New Approad,” 1993).

c. Redwundant pars. Sme wiiters use rechdant wordsto emphasze a pint. These vords
only add to the wordiness of a document. If you can identify and eliminate such words,
you will improve your paper. Table 3 lists redundant pairs and their replacement
(“Conciseness” 1997).

d. Subjed-verb sepaation. When you sepaate a sbject and its verb by long, wordy
phrasesthe reademay become lost. To reducethis problem, rewrite the setence puting
the phrase @her before (or preferably after) the subjed-verb combination.

Poor. System security, because of thevging use of computers to store and process
FAA information, is a major concern.

Better System security is a major concern because of thamggaise of computers to
store and procesSAA information.
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Table 1. Expendable Phrases

Use:

In Place of:

because or why

the reason for
for the reason that
due to the fact that
owing to the fact that
in light of the fact
on the grounds that
this is why

when on the occasion of

in a situation in which

under circumstances in which
about as regards

in reference to
with regard to
concerning the matter of

must or should

it is crucial that
it is necessary that
there is a need/necessity for
it is important that

can

is able to

iS in a position to
has the capacity for
has the ability to

may, might, can, or
could

it is possible that

there is a chance that
it could happen that
the possibility exists for

now at this time
after further consideration
by by using
through the use of
of derived from
related to
associated with
to in order to
use utilize
employ
make use of
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Table 2. Qualifying Words and Their Replacement

Replace: With:
completely devoted devoted
utterly rejected rejected
perfectly clear clear
completely accurate accurate
completely compatible compatible
guite innovative innovative
quite precise precise
the actual number the number
not actually true untrue
almost unique unique
categorical denial a denial
completely surrounded surrounded
cylindrical in shape cylindrical
few in number few
streamlined in appearance streamlined
quite impossible impossible
very relevant relevant
very true true
very necessary necessary
hard evidence evidence
wholly new new
real problems problems
really dangerous dangerous

the absolute minimum amount

the minimum amount
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Table 3. Reduodant Pars and Their Repacement

Replace: With:
past memories memories
various diff erences diff erences
ead individual individual
basc fundamentals fundamentals
truefads fads
important esentials esentials
future plans plans
sudde crisis crisis
ternible tragedy tragedy
end result result
final outcome outcome
free gift gift
pasthistory history
refer badk refer
midway between between
atotal of 20 20
entirely complete complete

e. Run-on sentences. Rn-on sentences ontain two or more independent clauseghat ae

joined with no conneding word or incorrect punctuation to separte the dauses‘{Run-
ons,” 1997). To avoid sud errors (a)makethe indepadent clauses sepai@ saitences,
(b) join the two dauses th a @ordinating conjunction precededyy a mwmma, or (c)
place a sai-colon before the seond dause.

Incorrect: One controllemasworking the high sector, the othemsworking the
low sector.

Correct:  One controllewasworking the high sector. The otheasworking
the low sector.

Correct:  One controllewasworking the high sector, and the otheas
working the lav sector.

Correct:  One controllemwasworking the high sector; the otheasworking the

2.4 Coherence

low sector.

Coherenceisthe charaderistic that makes witing eay to understand; it isthe “glue” of a
paagaph. Coherence occus when sentencesflow logicdly from one to the next. To increase
coherence, writers gould uselogicd bridges ad verbal bridgesin their documents.

The ideaof logicd bridgesis to maintain the sane topic from sentenceto seittence. Asthe name
implies,logicd bridges esue that a @mmon theme flows in alogica manner throughout the
paragrap. You should not jump from topic to topic or write in sud a way that a sequace of
eventsis not chronologicd.
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Verbal bridges arenethodsto keepthe readeinformedof who is coing what. They increase
continuity between sentencesby repeaing key words and synonymous wordsin subsequet
satences. Hbwever, you should be caeful not to introducetoo many synonyms asto confusethe
reader. Takethe following example, “The NIMS piogram manager...” Inthe saitencethat
followsyou sa, “The piogram manager...” Insteadof repeding one of the two previous
suwbjeds, you may have the ugeto sg, “The NIMS manager..,” which may causehe readerto
guestion if you are still talking about the same person. Transitional words aso are verbal bridges
that you can useto link common ideas spaning two or more setences.

2.5 Clarity

Long sentences filled with qualifyi ng language, complex structure, and modifyi ng phrases are

diffi cult to read. Regardless of the technicd expertise of your readers, they will not understand an
unclea document! On the other hand, short sentences without fancy words will enable your
realer to understand the material with little effort.

Long wordsoften fail to produce ¢earimagesof objeds or processesn the minds of the reades.
Shorter words dlow greder ancentration and enhance the impactof your writing. Remember,
short words are nore powerful than nmulti-syllable synonyms.

Poor: Subsequent to the receipt of this letter, it is incumbent on all supervisors to
advise their organizations to compijth the nev directive.

Better. After receiving this letter, all supervisors mudioirm their stéf of the new
directive.

To improve the readability of a document, you should use short, concrete words. Abstrad words
makeit hardfor your readeto concegudizethe ideayou aretrying to convey. You can form
abstract and meaningless jrasedrom Table 4. Séect a vord from ead of the three ®lumnsto
creae an impressve-sounding phrasethat hasno meaning.

Table 4. Forming Meaningless rases

Column A Column B Column C
functional interadive interface
operational input area
sequetial systems support
incremental output compatibili ty
dynamic apgicdions environment
modular fadlities appoach
overall parameters basis
integraed cgpabili ties implementation
concepual communic&ions analysis
multiple performance criteria
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2.6 Tense Consistency

Inconsistent tense within paragraphs will confuse readers. Maintaining consistent verb tenses will
ensue a snooth flow of ideas ad eager readng for the intended audence.

a. Use pastense(e.g., “Jones et & reported”) or present pafecttense(e.g., “reseach has
shown”) in literaure reviews @APA, 1994).

b. Useonly pasttensein the Mehod and Reslis Setions.

c. Usethe peseat tense(e.g., “the resuts of the gudy indicate”) in the Introduction,
Discusgon, and Concluson Sedions.

2.7 Parale Construction

Parallel construction allows smoother flowing sentences. Parallel construction means that words,
phrasespr clausedave a onsistent sructure or form. Thisis aiticd when writing a seiesor
making a lst. Three methods of making sentences parallel are

a. with the -ing form of words,

Example: The author could use organizing, outlining, and planning as help
whenwriting a document.

b. with infinitive phrases, and

Example: The author’s responsibility is to organize, outline, and plan a
document.

TIP: You can either useto before dl the vebs in a sehence o befarejust the first one.

c. with words ending in the sane sufix (“Pardlel Structure” 1997).

Example: The FAA decided to purchase the equipment becauseffibidable,
maintainable, and usable.

2.8 Using Lists, Tables, ad Figures

Lists, tables, ad figures povide alarge anount of daain a snal spacetherefore, witers $ould
use them whenever it will make it easier to understand the associated text. Besides improving
understanding, they provide exad values and can effi ciently ill ustrate mein effeds.

The adagéa pctureis worth athousand words” holdstruefor figuresin a document. Readers
can eadly undergand proceduresf an expeliment by usng figures ad text. Figuresof
professonal quality attrad the reader’s eye and best illustrate interadions and general
compaisons, but they are not quite as pedse adables.

“When you usetablesor figures,be cetain to mention al of themin the text. [Remember,] tables
and figures suplement the text; they cannot do the antire job of communication. Alwaystell the
reader what to look for in tables and figures ad provide stficient explanation to makethem
redily intelligible” (APA, 1994).
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3. Satence Mnstruction

3.1 Grammar

Good grammer is esential when communicating ideas in adocument. Grammaticaly incorred
sentences, misgelled words, and ambiguity will | eave your reader with the inpresson that you
have little regard for your report. Inturn, the reader will adopt this attitude. This sedion
presats sme of the major problem areas onceming granmar and guddinesfor avoiding
common pitfalls.

3.1.1 Sujed-Verb Agreament

Grammaticdly correct setenceshave siject and verb ageanent. There ae cases hen
ageament may not be readly discenible. This setion providesbasc rulesfor matching verbs
with sngular and plural subjeds. Note: the material containedin this setion wastaken from
Sébin (1977, pp. 173-174).

a. Subjedsjoinedby and When subjeds aejoinedby and or both use a furd verb.

Example Dr. Smith and Dr. Jones are experimental research psychologists.
Exceptions:

1. If two or more sibjeds mnnededby andreferto the same persn or thing, use a
singular verb.

Example The acting branch manager and Technology Committee
chairperson is Mr. Smith.

2. When two or more sibjeds connededby andare precedelbly each, every, many, a,
or many a use aisgular verb.

Example Every surveillance, communication, and navigation system is
maintained by Airvay Facilities technicians.

b. Subjedsjoinedby or or similar conjunctions. When subjeds are jined by or, either...ar,
neither..nor, or not only...but alsoyse a imgular verb.

Incorrect Neither the controller nor the pilatere avare that separatiomvas lost.
Correct: Neither the controller nor the pilatas avare that separatiomvas lost.

TIP: Take out one otthe suleds and see ithe seience sill makes sense

c. Combination of sngular and plural nouns as shjeds. When a @mpound sibject ®nsists
of both sngular and plura nouns wnnededby or, ether...or, neither...na-, ornot
only...but alspuse averb that agees vith the neacer pat of the sibjed.

Incorrect Either the supervisor or the techniciamas responsible.
Correct:  Either the supervisor or the techniciansre responsible.
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d. Collective nouns as subjects. A collective noun is a word that is singular in form but
represents more than one person, animal, or thing. If you think of the collective noun as
acting as a unit, use a singular verb.

Incorrect: The Technical Advisory Group elect new members annually.
Correct: The Technical Advisory Group elects new members annually.

3.1.2 Pronouns

A pronoun is a word that refers to a noun. To keep your reader from being confused, the
pronoun must agree in number and person with the noun. In addition, the noun that the pronoun
refers to must be clear. Note: the material contained in this section was taken from “Using
Pronouns Clearly” (1997) and “Pronoun Case” (1997).

a. Pronouns matching nouns in number. If a noun is singular, the pronoun must be singular;
if a noun is plural, the pronoun must be plural.

Incorrect: If a Team Leader is present, they chair the meeting.
Correct: If a Team Leader is present, he or she chairs the meeting.

TIP: Do not use plural pronouns liketheyto refer to an individual of unspecified
gender. Uséhe or shethe personthe individual, and the like or don’'t use a
pronoun.

You should avoid the continual usehw or shef the noun implying the action can be
either male or females. In many instances, the easiest way to correct this problem is to
make the noun plural. This will minimize the need to huser shehroughout the
paragraph.

Correct: If Team Leaders are present, they chair the meeting.

If this is awkward, authors may choose to alternate between male and female pronouns as
long as they are careful not to confuse the reader.

Correct: If a Team Leader is present, he chairs the meeting. If not, she may
reschedule it.

b. Pronouns matching nouns in person. Pronouns must match nouns in person. For
example, if you write the noun in first person, the pronoun must also be in the first person.
Switching between persons will confuse the reader. Table 5 provides a list of singular and
plural pronouns.

Table 5. Singular and Plural Pronouns

she, her, hers
who, whom, whose

Person Singular Plural
First person I, me, mine we, us, our, ours
Second person you, your, yours you, your, yours
Third person he, him, his they, them, their, theirs
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c. Pronoun case.A pronoun can be one of three cases—$jedive (whereit isthe sibjed),
objedive (where it isthe objed of a verb or prepositional phrase), or possessve (where it
expresse®wnership).

Incorrect When an experimenter collects data, you should do so accurately.
Correct: When an experimenter collects data, he or she should do so accurately.

TIP: To determine the cor ect case whee thee ae two pronouns @ a noun and a
pronoun, try dropping the noun @ one d the pronouns and see f the sentence
makes sense. Ldoat the following examplesfor darity.

Incorrect Bob and me have fty out of Atlantic City Airport oWednesday.
(Temporarily eliminating Bob and, would you say, “Me have to fly...?")
Correct: Bob and | have tély out of Atlantic City Airport oWednesday.
Incorrect He gave the Test and Evaluation Plan to Teresa and |.

(Temporarily eliminating Teresa and, would you say, “He gave the Test and
Evauation Planto 17’)

Correct: He gave the Test and Evaluation Plan to Teresa and me.

d. Minimizing indefinite pronouns. You nmust ensure that there isno ambiguity between a
pronoun and the noun that it redaces.

Poor: Even though the aircfaskidded on the rumy, itwas minimally damaged.
(It is unclear what was dmaged-the arcraft or the runway.)

Better Even though the aircfaskidded on the rumy, the rumvay was minimally
damaged.

3.2 Punctuaion

“Punctudion isthe proper useof marks...to sepaate wordsinto setences, tauses, \ad
phrases. to darify meaning” (Webster's 1988). Thesemarksinclude @mmas, ©lons, seni-
colons, paretheses, dd®s,hyphens, axd quotation marks.

3.2.1 Commas

There ae numerousrules petaining to the useof a @mma. This setion is not exhaugive; these
rules darify the most cmmon errors. Note: the material containedin this setion wastaken
diredly from“Using Commas” (1997).

a. Use a ommato sepaate independent clauses \Wen they are joined by any of the seven
coordinating conjunctions (i.e., and, but, for, or, nor, so, and ye.

TIP: An independent dause isa goup o words that contains a subject and verb
and is a compete sentence.
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Incorrect: A local controller is responsible for arriving and departing aircraft but
the ground controller is in charge of aircraft on the airport surface.

Correct: A local controller is responsible for arriving and departing aircraft, but
he ground controller is in charge of aircraft on the airport surface.

Use a comma after introductory clauses, phrases, or words that come before the main
clause.

Incorrect: During the planning phase the committee met weekly.
Correct: During the planning phase, the committee met weekly.

Use a pair of commas to set off clauses, phrases, or words in the middle of the sentence
that are not essential to the meaning of the sentence.

TIP: If you can leave out a clause, a phrase, or words and the sentence still makes
sense, set it off with a comma or commas.

Incorrect: The participant answered correctly according to the data collector.

Correct: The participant answered correctly, according to the data collector.

Correct: According to the data collector, the participant answered correctly.

Correct: The participant, according to the data collector, answered correctly.
Do not use a comma when the clause begins with that.

Incorrect: The simulation software, that the Human Factors Laboratory personnel
use is ATCoach.

Correct: The simulation software that the Human Factors Laboratory personnel
use is ATCoach.

Use commas to separate three or more clauses, phrases, or words listed in a series.
Incorrect: The aircraft types included a 737, a 747 and a 757.
Correct: The aircraft types included a 737, a 747, and a 757.

Use commas to separate two or more adjectives that describe the same word.
Incorrect: The large brick building houses the en route lab.
Correct: The large, brick building houses the en route lab.

Use commas near the end of the sentence to separate sharply contrasted elements in the
sentence or to indicate a distinct voice pause.

Poor: The selection test is valuable if reliable and valid.
Better: The selection test is valuable, if reliable and valid.

Use commas to set off geographical names, items in dates (except the month and day or
month and year), addresses (except the street name and number), and titles in names.
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Correct: The William J. Hughes Technical Center is located near Atlantic City,
New Jersey.

Incorrect: The bombing of Pan Am Flight 103 occurred on December, 21.
Incorrect: The bombing of Pan Am Flight 103 occurred in December, 1988.
Correct: The bombing of Pan Am Flight 103 occurred on December 21, 1988.
Correct: John Smith, Ph.D., is a new member of the human factors group.

i. Use commas to set off direct quotations from other parts of a sentence.
Incorrect: The pilot said “Welcome aboard, ladies and gentlemen.”
Correct: The pilot said, “Welcome aboard, ladies and gentlemen.”

] Use commas anywhere in the sentence to prevent possible confusion or misreading.
Incorrect: To Air Traffic controllers are extremely important.

(Without a comma, readers will try to group Air Traffic with controllers, in which
case the sentence will not make sense.)

Correct: To Air Traffic, controllers are extremely important.

Commas in the wrong places can chop ideas into wrong pieces or confuse the reader with
unnecessary pauses.

a. Do not place a comma between a subject and its verb.
Incorrect: The controller in training, is new to the Kansas City Center.
Correct: The controller in training is new to the Kansas City Center.
b. Do not place a comma between two verbs.
Incorrect: The engineer designed the system, and assisted in the development.
Correct: The engineer designed the system and assisted in the development.
c. Do not place a comma between two independent clauses separbtshbye

Incorrect: Subject matter experts provided specific examples of poor design,
because the Integrated Product Team needed supporting data for human
factors.

Correct:  Subject matter experts provided specific examples of poor design because
the Integrated Product Team needed supporting data for human factors.

3.2.2 Semi-Colons, Colons, Parentheses, and Hyphens

This section provides rules that apply to the semi-colon, colon, parentheses, and hyphen. The
rules are not exhaustive but merely highlight the most important aspects.
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a. The semi-colon (“Punctuation,” 1997; “The Comma,” 1997)

1. Use a semi-colon to join two independent clauses to make a single sentence. If both
clauses are not independent (either two dependent clauses, or an independent and a
dependent clause), use a comma to join the two.

Incorrect: Dr. Smith is an FAA inspector; who has the additional responsibility
of head investigator.

Correct: Dr. Smith is an FAA inspector; he has the additional responsibility of
head investigator.

2. Use a semi-colon to separate a series of elements in which one element contains
commas.

Incorrect: The aircraft is a Boeing 737, red, yellow, and blue, and 25 years old.
Correct: The aircraft is a Boeing 737; red, yellow, and blue; and 25 years old.
b. The colon (“Punctuation,” 1997)

1. Use a colon after you have made a complete statement and want to list one or more
complete ideas, such as a series of directions, a list, or a direct quotation that is one
or two sentences long.

Incorrect: The Central Region includes four states, Nebraska, lowa, Kansas, and
Missouri.

Correct:  The Central Region includes four states: Nebraska, lowa, Kansas,
and Missouri.

2. Use a colon between the hour and minutes.

Example: The aircraft leaves at 5:30 p.m.

c. Parentheses (“Punctuation,” 1997). Use parentheses for extra material that you include in
a sentence but is not really part of it. For example, dates, sources, or ideas that are
disconnected from the rest of the sentence are set apart from the sentence with
parentheses. You should always use parentheses in pairs and use them sparingly.

Incorrect: The test administrator distributed the questionnaire to all controllers see
Appendix A.

Correct:  The test administrator distributed the questionnaire to all controllers (see
Appendix A).
d. The hyphen

1. Use a hyphen to identify a compound adjective consisting of two or more words that
function as a unit and express a single thought (“Using Hyphens,” 1997). In addition,
use the hyphen between an adjective and noun combination appearing before the noun
they modify.
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Incorrect: The long, range plan was due on Tuesday.
Correct: The long-range plan was due on Tuesday.

. When a number and a noun form a one-thought modifier before another noun, make
the first noun singular and hyphenate the expression (APA, 1994, p. 72).

Incorrect: The pilot maintained a 330 degree course.
Correct: The pilot maintained a 330-degree course.

. When two or more hyphenated modifiers in a series have a common base, you may
want to drop the base, but you must maintain the hyphen (APA, 1994, p. 72).

Poor: Only second-level, third-level, and fourth-level tower controllers
participated in the study.

Better:  Only second-, third-, and fourth-level tower controllers participated in
the study.

. Hyphenate a word to avoid confusion or an awkward combination of letters (“Using
Hyphens,” 1997).

Incorrect: The recreation of events led to a clearer picture.
Correct: The re-creation of events led to a clearer picture.
Incorrect: The semiindependent employee was absent.
Correct: The semi-independent employee was absent.

. Do not hyphenate adverbs endindgyifAPA, 1994, p. 72).

Incorrect: The local professional society invited the widely-known speaker to give
a talk on situation awareness.

Correct: The local professional society invited the widely known speaker to give
a talk on situation awareness.

. Do not hyphenate comparative or superlative adjectives (APA, 1994, p. 72).

Incorrect: The FAA selected the better-equipped simulation laboratory.
Correct: The FAA selected the better equipped simulation laboratory.

. Do not hyphenate a letter or numeral used as a modifier (APA, 1994, p. 72).

Incorrect: The Category-X airports are the largest airports in the nation.
Correct: The Category X airports are the largest airports in the nation.

. Do not hyphenate common fractions that you use as nouns (APA, 1994, p. 72).

Incorrect: Approximately one-half of the screeners are from Philadelphia.
Correct: Approximately one half of the screeners are from Philadelphia.
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3.2.3 Quotation Marks

a. Quotation marks should only surround someone else’s exact words used in your document
("Quotation Marks,” 1997). If you insert a word or words in a direct quotation, enclose
them in brackets ([ ]). If you omit a word or words, use ellipses (...)? Use quotation
marks to identify direct quotations from articles, books, or other sources.

Incorrect: Dr. Jones said free flight will mark a big change in the world. (If these
were Dr. Jones’ exact words.)

Correct: Dr. Jones said, “Free flight will mark a big change in the world.”
Correct: Dr. Jones said, “Free flight will...change...the world.”

Correct: Dr. Jones said, “Free flight will mark a big change in the world [of
aviation).”

b. Use quotation marks to indicate a word that is used ironically, a slang term, or a word that
you use out of context (APA, 1994, p. 65). Use quotation marks only the first time you
use the word.

Incorrect: The supervisor considered the controller’'s actions “normal” behavior.
“Normal” behavior includes rapid, louder speech under stressful
situations.

Correct: The supervisor considered the controller’s actions “normal” behavior.
Normal behavior includes rapid, louder speech under stressful situations.

c. Do not use quotation marks to emphasize words, use bold (NYMA, 1996).

Incorrect: The technician did “not” explain the difference between corrective and
preventive maintenance.

Correct: The technician didot explain the difference between corrective and
preventive maintenance.

3.2.4 ltalics

When thePublication Manual of the American Psychological AssociafinA) calls for you to
underline items such as the names of books, magazine publications, and statistical letters, submit
them in italics. This will save the technical editor time in changing all underlining to italics.

Incorrect: The pilots scored significantly higher on the first condfidn 250) =
7.14,p < .01.

Correct: The pilots scored significantly higher on the first condition F(1, 250) =
7.14, p < .01.
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Incorrect Stein, E. S. (1984).The measurenent of pilot performance-A mader-
journeyman appoach (Rep. Nbo. DOTFAA/CT-83/15).Atlantic Gty, NJ:
FAA Tednicd Center.

Correct: Stein, E. S. (1984 The measurement of pilot p@mmance-A master-
journeyman approacfRep. No. DOT/FAA/CT-83/15).Atlantic City, NJ.
FAA Tedhnicd Ceater.

3.3 Miscdlaneous

This setion contains guddineson miscdlaneoustopicsthatincluderulesfor the correct usagef
troublesome words, dagling modifiers, and expressng numbers asfiguresor words. In addtion,
it offers help to writers when they usethe alreviations etc, i.e., and e.g. and provides eamples
of seistterms.

3.3.1 Troublesome Words

a. Which andthat. You should usewhich and that when referring to placesobjeds, or
animals (Sain, 1977, p. 198).

1. Alwaysuse which to introduce depedent (nonessetial) clauses iad setthe dauseoff
with commeas.

Incorrect Dr. Smith’s report that | sent you laseek, should be of interest to
you.

Correct: Dr. Smith’s reportwhich | sent you lasteek, should be of interest to
you.

2. Usethatto introduceindependent (essetial) clauses.

Incorrect It is the reportvhich | sent you lasteek.
Correct: Itis the report that | sent you laseek.

TIP: If you can tdl what is being discussed without the which or that clause,
use which; if you cannot, wsethat.

b. Who and that. Usewho when you mean the individud or the individudity of a gioup and
thatwhen you referto a dass, spdes,or type (S&in, 1977, p. 198).

Incorrect He is the only one of my étahat retiredfrom the RAA.
Correct: He is the only one of my $tavho retiredfrom the FAA.
Incorrect She is the kind of researchs&nowe should hire.
Correct: She is the kind of researcher thag should hire.

c. Affect and dfed. The wordsaffectand effectarevery problematic desjite their quite
different meanings. When usng them, remember these dénitionsto gude you on which
word is correct (Webster's 1988).
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1. Affect is a verb meaning to influence, change, or assume.

Incorrect: Alternating shift work will not effect human performance.

Correct:  Alternating shift work will not affect (influence or change) human
performance.

2. Effect used as a noun means result or impression.

Incorrect: It will be years before we can assess the full affect of free flight.
Correct: It will be years before we can assess the full effect (result) of free flight.

3. Effect used as a verb means to bring about.

Incorrect: It is essential that we affect an immediate turnaround in the test report.

Correct: It is essential that we effect (bring about) an immediate turnaround in
the test report.

TIP: Effectis rarely used as a verb and often in passive sentences. Take extra
caution when using effect as a verb.

d. While and whereas. To avoid confusing the reaaleile should be used only in
association with time references. If you do not make a reference to tinsthosegh
whereasand, or butin place ofwhile.

Incorrect: The human factors specialist provided excellent comments, while the IPT
considered them too costly.

Correct: The human factors specialist provided excellent comments, but the IPT
considered them too costly.

e. Since and because. Usiacewith references to time; all other cases shouldbasause
(APA, 1988, p. 43).

Incorrect: Since the aircraft was not de-iced, the pilot refused to fly.
Correct: Because the aircraft was not de-iced, the pilot refused to fly.

You may usédecauseat the beginning of a sentence, but if you prefer not to, reorder
the clauses.

Correct: The pilot refused to fly because the aircraft was not de-iced.

3.3.2 Dangling Modifiers

“A dangling modifier is a word or word group that refers to (modifies) a word or phrase that you
have not clearly stated in the sentence” (“Dangling Modifiers,” 1997). If a sentence contains a
dangling modifier, the subject of the action is ambiguous.
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Incorrect: After reading the draft version, the final document was unclear.
Correct:  After reading the draft version, the final document was unclear to me.
Correct:  After reading the draft version, | was unclear about the final document.

3.3.3 Expressing Numbers as Figures

According to the APA, you should use figures to express numbers for

a. all numbers 10 and above;
Example: 15 participants

b. all numbers below 10 that are grouped for comparison with numbers 10 and above (and
appear in the same paragraph);

Example: 7 of the 16 trials
of 10 groups...2 qualified

Exception: This rule doesiot apply when the two values are of different categories.

Example: thelOth trial of the third participant
c. numbers that immediatelygrede a unit of measurement;
Example: a response time of 9 swas ...

d. numbers that represent statistical or mathematical functions, fractional or decimal
guantities, percentages, ratios, percentiles, and quartiles;

Example: divided by 3
5 % times as many
0.25 of the...
more than 2% of the participants
a ratio of 5:1
top 5 percentile
2nd quartile

e. numbers that represent time; dates; ages; sample, sub-sample, or population size; specific
numbers of subjects in an experiment; scores and points on a scale; exact sums of money;
and numerals as numerals; and

Example: 3 hr and 2 minutes
mean age was 9 years old
9 participants (but seven observers or two data collectors)
lowest score was 8
the numerals used were 2, 4, and 8.

f. numbers that denote a specific place in a numbered series, parts of books and tables, and
each number in a list of four or more numbers (APA, 1994, pp. 99-101).
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Example: Section 3.1
Table 1
page 5
1, 3, 5, and 6 errors, respectively

3.3.4 Expressing Numbers as Words

Authors should use words to express numbers for

a. numbers below 10 that do not represent precise measurements and that are grouped for
comparison with numbers below 10;

Example: seven options
four conditions

b. the numbers zero and one when the words would be easier to comprehend than the figures
or when the words do not appear in context with numbers 10 and above;

Example: zero-defect criterion
one-time training class

c. any number that begins a sentence, title, or heading;

Example: Ten controllers were used
Eighty-three percent of the participants

TIP: Whenever possible, reword the sentence to avoid beginning with a number.
d. common fractions; and

Example: one fourth
nine-tenths of the sample

e. universally accepted usage (APA, 1994, pp. 101-102).
Example: the Fourth of July

3.3.5 Use of the Abbreviation Etc.

Authors should not use the abbreviat&o. (et cetera, meaning and so forth) in combination with
i.e. (id est, meaning that is) etg.(exempli gratia, meaning for example).

Incorrect: FAA radar systems (i.e., airport surveillance radar, air route surveillance
radar, airport surface detection equipment, etc.) are part of the NAS
infrastructure.

Correct: FAA radar systems (i.e., airport surveillance radar, air route surveillance
radar, and airport surface detection equipment) are part of the NAS
infrastructure.

Correct: FAA radar systems (airport surveillance radar, air route surveillance radar,
airport surface detection equipment, etc.) are part of the NAS infrastructure.
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3.3.6 Non-Sexist Language

In the past, he, him, and his were used to denote both mele and female individuals; today, it is
incorrect (‘Non-Sexist Language’ 1997). Writers $iould be cognizant of sexistterms and avoid
them in their documents. Avoid the wiversa termmanand thosethat includeman(i.e., mankind,
man-made); use human humankingdand humanmade

Incorrect The manager estimated the number of man-hours the wtudg take.
Correct: The manager estimated the number offdtaurs the studyould take.

Occupdions ae aother aeain which a writer frequently uses seastterms. When males and
females can hold the same position, make the title nonsexist.

Incorrect The chairman convened the meeting.
Correct: The chairperson convened the meeting.
Correct: The presiding fiicer convened the meeting.

Other seist terms includebusinessmarfjreman, mailman, steard and steardess, policeman,
and congressman You should useterms sut asentrepreneurfire fighter, letter(or mail)
carrier, flight attendantpolice sergeanfor detectivg, and legislator or representative

4. Speda Topics

4.1 Abstrads and Execuive Sunmmaries

An abstractor execttive summary is, pehaps,the mostimportant pat of your document. In
many casespne of them may be the only sedion thatis read. Therefore, you must write them
caefully and thoughtfully. This setion descibesthe dfference between abstrads and execuive
summaries. h addtion, it provides giddineson how to write dfedive ones.

a. Abstrad. An abstract desdbes what the report contains. It includes setencesthat
charaderizethe pupose, sope, methods, resuts, axd conclusonsin avery sucenct
paragrap. Tedncd reports requre an abstractfor the Technicd Report Documentation
Page Form DOT F 170Q7), which isthe first page #erthe cover. For technicd reports,
the abstrad is limited to asingle paragraph, 200 wordsor less.

b. Execuive Sunmary. An execuive sunmary is an expanded dostrad. It contains more
detailedinformation about eat mgjor sedion (purpose, sope, method, restlts, and
conclugons) of the document. The length of the executive summary depadson the
length of the report, but it should not exceedtwo pages.

4.1.1 Quditiesof a Good Abstract

An abstractis a spe@ kind of paagaph. It mustintroducemany distinct topics becausat
summarizes a entire rert. An effedive astractis a wél-developed paragrap which is
coherent, concise, ad ale to gand done (‘Writing Reprt Abstrads,” 1997). It $ould include
(a) the magjor hypotheses, (b) a summary of the method (including materials, apparatus,
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procedure, ad desgn), (c) a gynopds of the main resuts and findings, ad (d) mnclusons. The
sequeace of topicsin an abstractfollows the dironology of the reprt, providing logical
connedions between material. An abstract $rould not include ay gatisticd teds, backgound or
contextual details, or any information not contained in the document. It should smply summarize
the report.

4.1.2 Writing an Effedive Abstractor Execuive Sunmary

To write an effedive dstractor execuive sunmary, follow these seps(“Writing Report
Abstrads,” 1997).

a. Review your outline. This should provide you with the important sedions of your
document. After which, you should identify the one or two mgjor points of these sedions.

b. Write a pugh drét of the astractor executive sunmary. After you have reviewedyour
outline, wite atopic saitencefor ead of the setions identified. Donot merdy copy key
sentences from your report! You will put in too nmuch or too little information. Also, do
not summerize information in anew way.

c. Reviseyour rough draft. Next, you should (a) correct weakessesn organizaion and
coherence, (b) drop superfluous information, (c) add important information originally | eft
out, (d) eliminate wordiness and (€) corred errors ingrammar and medanics.

d. Typeyour revision. Finaly, you should incorporate ay revisions and caefully proofread
the typed opy.

4.2 References

You should providereferencesto the readerfor two rea®ns. First, dtations gve aedt to those
respnsible for the work. Seond, they enable the readerto identify and locae relevant
documents.

4.2.1 How to Reference Citationsin Text

This setion providesthe requrements for citing referencesin the main body of a dbcument.
These requirements strictly follow those outlined in the Publication Manualfor the American
Psychological Associatio(APA, 1994, pp. 168-172nd 221).

a. One work by one auhor. Usethe auhor-dae method of citation, thatis, the suname of
the auhor (do not include sifixes sub as Jd.) and the yearof publicaion insatedin the
text atthe appopriate point.

Examples1. Smith(1995) compared reaction times
2. In arecent study of reaction tim@&mith, 1995)...

If the name of the auhor appess as p# of the narrative, asin Example 1, éte only the
yearof publication in paentheses. @herwise, paceboth the name and the yea, sepaated
by a omma, in paenthesegasin Example 2. Includeonly the yea, even if the reference
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includes month and year. When both the year and the author are given as part of the
textual discussion, do not add parenthetical information.

Example: In 1995, Smith compared...

Within a paragraph, you need not include the year in subsequent citations as long as the
reader cannot confuse the study with other studies in the article.

Example: In arecent experiment of sleep, Smith (1995) stat8chith also found...
b. One work by multiple authors.

1. When a work has two authors, always cite both names every time the reference occurs
in text.

2. When a work has three, four, or five authors, cite all authors the first time the
reference occurs; in subsequent citations, include only the surname of the first author
followed by et al. (not underlined and with a period after al) and the year if it is the
first citation of the reference within a paragraph.

Examples: 1. Williams, Smith, Jones, Brown, and Johnson (1994) found... (first
citation in text)

2. Williams et al. (1994) found... (subsequent first citation per
paragraph)

3. Williams et al. found... (omit year from subsequent citations after
first citation within a paragraph)

Exceptions: If two references with the same year shorten to the same form (e.g., both
Williams, Smith, & Jonesl994, and Wiiams, Jones, Smith, & Browri, 994, shorten

to Williams et al. 1994), cite the surnames of the first authors and of as many of the
subsequent authors as necessary to distinguish the two references, followed by a
comma and et al.

Example: Williams, Smith, and Jones (1994) and Williams, Jones, et al. (1994)...

3. When a work has six or more authors, cite only the surname of the first author
followed by et al. and the year for all citations. (In the reference list, provide the
initials and surnames of each author.)

If two references with six or more authors shorten to the same form, cite the surnames
of the first authors and of as many of the subsequent authors as are necessary to
distinguish the two references, followed by et al. For example, suppose you have
entries for the following references:

Williams, Smith, Jones, Brown, Wilson, and Johnson (1992)
Williams, Smith, Johnson, Wilson, Glenn, and Daly (1992)
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In text you would cite them, respectively, as
Williams, Smith, Jones, et al. (1992)
Williams, Smith, Johnson, et al. (1992)

4. Join the names in a multiple-author citation in running text by the wmald In
parenthetical material, in tables and captions, and in the reference list, join the names
by an ampersand (&).

Examples: 1. Williams and Smith (1995) suggested that...
2. As has been demonstrated (Williams & Smith, 1995)...

c. Groups as authors. The names of groups that serve as authors (e.g., corporations,
associations, and government agencies) are usually spelled out each time they appear in a
text citation. The names of some group authors are spelled out in the first citation and
abbreviated thereafter. If the name is long and cumbersome and if the abbreviation is
familiar or readily understandable, you may abbreviate the name in the second and
subsequent citations. If the name is short or if the abbreviation would not be readily
understandable, write out the name each time it occurs. For all references, use the general
rule that you need to give enough information in the text citation for the reader to locate
the entry in the reference list without difficulty.

1. Citing a group author (e.g., association, government agency) that is readily identified
by its abbreviation.
a). Entryin theeference list
Air Traffic Control Association... (1996).
b). Entry intext:

(Air Traffic Control Association {ATCA}, 1996) -- First text citation
(ATCA, 1996) -- Subsequent text citations

2. Citing a group author in full

a) Entry in thereference list
Wright State University. (1992).
b) Entry intext:

(Wright State University, 1992) -- All text citations

d. Two or more works within the same parentheses. Order the citations of two or more
works within the same parentheses in the same order in which they appear in the reference
list according to the following guidelines.

1. Arrange two or more works by the same authors in the same order by year of
publication. Place in-press citations last. Give the authors’ surnames once; for each
subsequent work, give only the date.
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Example: Past research (Williams & Smith, 1994, 1996)...
Past research (Williams, 1986, 1991, in press)...

2. ldentify works by the same author (or by the same two or more authors in the same
order) with the same publication date by the suffixes a, b, ¢, and so forth after the year;
repeat the year. The suffixes are assigned in the reference list, where these kinds of
references are ordered alphabetically by the title (of the article, chapter, or complete
work) that immediately follows the date element.

Example: Several studies (Jones, 1994a, 1994b, 1994c; Smith, 1984, in press-a,
in press-b)...

3. List two or more works by different authors who are cited within the same parentheses
in alphabetical order by the first author’s surname. Separate the citations by semi-
colons.

Example: Several studies (Brown, 1982; Jones, 1989; Williams & Glenn,
1994)...

Exceptions: You may separate a major citation from other citations within
parentheses by inserting a phrase such as “see also,” before the first of the remaining
citations, which should be in alphabetical order.

Example: (Williams, 1992; see also Brown, 1994; Smith, 1990)

e. Computer programs and software. How to list a computer program or software in text
depends on how you cite it in the reference list. The next subsection provides guidelines
for citing computer programs and software in a reference list.

1. Individual has proprietary rights. If an individual or individuals have proprietary
rights to a computer program or software, reference the surnames of the owners in text.

Example: The experimenters conducted the study using MYSim software (Smith,
1997).

2. Company has proprietary rights. If a company, corporation, or group has proprietary
rights to a computer program or software, reference the computer program or software
in text.

Example: The experimenters conducted the study using ATCoach (1996).

f. Web sites. The APA does not have explicit methods for citing web sites either in text or
in a reference list. However, the APA web site does provide some insight. When citing a
“web site in text (but not a specific document), it’s sufficient to give the [electronic]
address (e.g., http://www.apa.org) there. No reference entry is needed [in the Reference
Section]” ("*How to Cite Information,” 1997).

When citing (in text) specific documents found on a web site, references should contain
the same information as a printed document. For example, if a document’s author is an
individual, use the surname of the author and include the date. If the document’s author is
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a group, cite the organization as author, including the date (“How to Cite Information,”
1997).

Examples: 1. Williams (1996) stated...
2. Wright State University (1993) showed...

4.2.2 How to Reference Citations in a Reference List

This section offers the reader the required format for reference citations in a reference list (APA,
1994, pp. 194-222). It does not include every type of publication but only the most common.
For publications not listed in this section, consultRoélication Manual for the American
Psychological Association

Special note:Authors are to format citations in their reference list as the APAwulillish them
andnot as the APA wants you ubmit them. The APA typesets articles, thus they reformat
them and change all underlining to italics. Therefore, format and italicize the reference list as it
appears in the following examples.

4.2.2.1 Periodicals

This section provides examples of references to periodicals. Use the format shown for a
a. journal article with one author,

Endsley, M. R. (1995). Measurement of situation awareness in dynamic systems.
Human Factors, 3@), 65-84.

b. journal article with two authors, and

Sollenberger, R. L., & Milgram, P. (1993). Effects of stereoscopic and rotational
displays in a three-dimensional path-tracing tkiknan Factors, 38), 483-499.

c. journal article with three or more authors.

Williams, H. P., Hutchinson, S., & Wickens, C. 0906). A comparison of methods
for promoting geographic knowledge in simulated aircraft navigatioman
Factors, 381), 50-64.

4.2.2.2 Magazine Articles

References to magazine articles in a reference list require the date shown on the publication. This
date should include the month for those published monthly and the week for those published
weekly. The author must provide the volume and page numbers of the magazine.

a. Magazine published monthly

Bell, J. R. (1995, September). Higher air freight standards focus on segirrity.
Cargo World 85, 26-30.
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b. Magazine published weekly

Ott, J., & Mecham, M. (1991, June 10). Lauda crash probers focus on midair thrust
reversalAviation Week & Space Technology, 28-29.

4.2.2.3 Books and Book Chapters

This section provides examples of references to books and chapters in a book. Use the format
shown for a

a. reference to an entire book (including edition),

Sanders, M. S., & McCormick, E. J. (198Auman factors in engineering and
design(6th ed.). New York: McGraw-Hill.

b. reference to an edited book, and
Jensen, R. S. (Ed.). (198%viation psychologyBrookfield, VT: Gower.
c. reference to an article or chapter in an edited book (with two editors).

Foushee, H. C., & Helmreich, R. L. (1988). Group interaction and flight crew
performance. In E. L. Wiener & D. C. Nagel (Edslyman factors in aviation
(pp- 189-227). New York: Academic Press.

4.2.2.4 Proceedings of Meetings and Symposia

This section provides an example of proceedings of meetings or symposia. Use the format shown
for a proceeding published regularly.

Stein, E. S., & Sollenberger, R. L. (1996). Another look at air traffic controller
performance evaluatio®roceedings of the Human Factors and Ergonomics
Society, 1574-578.

4.2.2.5 Reports

This section provides examples of technical reports. Use the format shown for
a. technical reports, individual as author; and

Guttman, J., Stein, E. S., & Gromelski, S. (199%)e influence of generic airspace
on air traffic controller performancéDOT/FAA/CT-TN95/38). Atlantic City, NJ:
DOT/FAA Technical Center.

b. technical reports, government institute as group author.

Federal Aviation Administration (1988profile of operational errors in the National
Airspace System calendar year 198Vashington, DC: Author.
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4.2.2.6 Computer Pograms and Software

This setion provides eamplesof computer programs and ftware. Usethe format $rown
depending on who has poprietary rights to the program or software.

a. Individud has poprietary rights. The APA datesthatif the pioprietary rightsto a
computer program or softwarebelong to anindividud or individuds, you should identify
them asthe auhors. The yearthe program or software was deeloped $ould come dter
referencesto the auhors. Net, providethe title of the program or software and the
version in parentheses, immediately followed by the source (e.g., computer program or
software)in brackds. Alsoincludethe pulisher slocation (see page 176f the
Publication Manud of the APA for details).

Smith, J. (1997). MY $n (Verson 4.0) [Computer ftware]. New York: Author.

b. Company has poprietary rights. If a ompany has poprietary rightsto a @mputer
program or software, then the reference $ould be treaed as a unauhored work. When
listing a computer program or software, begin the entry with the title of the program or
software and its version number. Immediately following the title and version number,
identify the source (e.g., computer program or software) in brackes and the yearin
parentheses. Next, include the publisher’s locaion and rame.

ATCoad (Verson 7.0) [Computer oftware] (1996). Lgington, MA: UFA, Inc.

4.2.2.7 Web Stes aad Documents on aWeb Site

Authors donot have to dte a wé ste in areferencelist. However, if an article, dstrad, or any
other document thatis postedon a web Steis dted,it mustbe mntainedin the referencelist. The
rulesthat appy for printed dbcuments dso appy to documents on a web ste. In addtion, you
mustinclude“Rerieved[dae] from” and the dedronic addess. ovidethis addtional
information after the regular citation. At the time this document was written, we found additional
examplesof referencing documents on the APA web ste athttp://www.apaorg/journalsfaghtml.

Jambson, J.W., Mulick, J.A., & Scwartz, A. A. (1995).A history of faalitated
communicdion: Sdence, pseudsdence, ad antisdence: Scence working group
on fadlitated communication. American Psychologist, 5050-765. Reieved
January 25, 1996rom the World Wide Web:
http//www.apaorg/journalsjacbson.html

4.3 Reporting Satistics

This setion contains the fundamental guddines requed when reporting datistics. For a
comprehensive setof rules, seehe Publication Manual of the RA. Report the following
information when reporting inferential statistics.
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. Descibethe datisticd analysis and variables APA, 1994, p. 79).

Example Experimenters analyzed the Screener Assist Technologywiata 4 x 2
X 2 (X-ray Machine Mantacturer x Expertise x Type of Training) mixed
analysis of covariance.

. Report the dphalevel you used ashe citerion to rgectthe null hypothess (APA, 1994,
p. 17).

Example An alpha level of .0%/as usedor all statistical tests.
. Descibe post hoc comparisons when appopriate.
Example We nfirmedthis finding by usng Sdeffé s post hoc tegs (p <.05).

. Reyport the valuesfor the gatisticd teds. Includethe obtained magnitudeof the teg, the
degrees of freedom, the probabili ty level, and the diredion of the effed (APA, 1994, p.
15).

Examples 1. The main effectof freeflight was satisticadly sgnificant,

F(1, 123) = 727,p =.008.

2. Ground controllers sored sgnificantly higher than teminal
controllers, t(49) = 211,p < .05.

3. The respnsesto quesion 12 werenot normally distributed,
X2(4, N =90) = 11, p < .05.

4. Wefound a sgnificant correlation between the tedhnician’s age ad
performance, r(24) = -43, p<.05.

. Report either the adua computed probability (e.g., p =.008) or the nearest ommonly
used probability (e.g., p < .05) APA, 1994, p. 17).

“Do not use a zerdefore a detnal fradion when the number cannot be greaer than 1,
sud as wthr or pvaues,” APA, 1994, p. 104).

. Report desciptive gatistics atherin text or as atable. When reporting amean in the text,
always give a neasure of variability such as the standard deviation (APA, 1994, p. 16).

Example The means$or technician response timé&x conditions 1 through %ere
2.43, 2.59, 2.68, and 2.§6Ds = 0.50, 1.21, 0.39, and 0.12, respectively).

. Usetablesto report alarge number of atistics and to improve text clarity and flow
(APA, 1994, p. 120).

4.4 Proofreading

If possble, you should not proofread your document immediately after you have finished writing
it. By allowing even asmall amount of time to lapse after the initial draft, the paper will seem
somewhat new to you.

When you begn to proofreadyour document, remember to keepthe 3 Csin mind: content,
conciseness, ad coherence. Fthe document is not too long, you may want to readit through the
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first time for content, a second time for conciseness, and a third time for coherence. This will help
you from trying to remember too much in one pass. In addition, the following guidelines should
be useful in your endeavor (“Proofreading, Editing, and Revising,” 1997).

a. Read the paper aloud. By doubling our sensory modes (from a reading task, a visual
mode, to a reading and listening task, a visual and auditory mode), you may be able to
identify more errors.

b. Check for higher order concerns. Look back to the problem statement, hypothesis, or
objective of your paper to ensure that it correctly addresses its intended focus, audience
and purpose, organization, and development (see Proofreading for Higher Order
Concerns).

c. Check for lower order concerns. Use a spell-checker program to identify any misspelled
words. Remember that this program does not check for misuses of a word sugh as
to, andtoo. Next, perform error checking on punctuation, sentence structure, and word
choice (see Proofreading for Lower Order Concerns).

d. Check the flow of the paper. Examine how each paragraph flows from sentence to
sentence. Next, check to see how paragraphs transition within a section. Finally, examine
the document at the section level. Make sure that each item contains sufficient details
without overburdening the reader.

As you perform each of these procedures, write down any concerns or comments that you may
have. For example, as you check for grammatical errors, list all the problems you encounter.
Likewise, make a separate list for errors found while checking for fluidity.

4.4.1 Proofreading for Higher Order Concerns

When proofreading your document, begin with the higher order concerns. They include the
paper’s focus, audience and purpose, organization, and development. Specific questions that you
should answer for each item are as follows (“Higher Order Concerns,” 1997).

a. Focus

1. Does the paper have a central thesis?

2. Can you, if asked, offer a one-sentence explanation or summary of the paper’s topic?

3. Ask someone to read the first paragraph or two and tell you what he or she thinks the
paper will discuss.

b. Audience and purpose

1. Do you have an appropriate audience in mind? Can you describe them?

2. Do you have a clear purpose for the paper? What is it intended to do or accomplish?
3. Why would someone want to read this paper?

4. Does the purpose match the assignment?

c. Organization

1. Does the paper progress in an organized, logical way?
2. Go through the paper and jot down notes on the topics of the various paragraphs.
Look at this list and see if it compares to your outline.
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3. Have you been true to the original outline? Does the organization make sense?
Should you move any paragraph to another section?

4. Ask someone to read your paper. At the end of each paragraph, ask the person to
forecast where the paper is headed. If the paper goes in a direction other than the one
forecasted by the reader, is there a good reason, or do you need to rewrite something?

d. Development

1. Are there places in the paper where more details, examples, or specifics are needed?

2. Are there any paragraphs that are not well supported? Do you need to explain the
topic more thoroughly?

3. Ask someone to read the paper and comment if something is unclear and needs more
description, explanation, or support.

4.4.2 Proofreading for Lower Order Concerns

When proofreading for lower order concerns, you should focus on sentence structure,
punctuation, word choice, and spelling. In the following, we provide the general questions for
you to answer (“Higher Order Concerns,” 1997).

a. Are there a few problems that frequently occur? Keep a list of problems that recur and
check for those.

b. Read the paper aloud to see and hear if there are any missing or wrong words or other
errors that you can spot.

c. Ask yourself why you put punctuation marks in certain places. Do you need to check any
punctuation rules?

4.4.3 Proofreading for Commas

This section contains specific strategies when proofreading for commas. In addition, it provides
solutions to problem areas you may find (“Proofreading for Commas,” 1997).

a. Compound sentence commas

1. Skim your paper, looking only for the seven coordinating conjunctant: nor, but,
so, for, yetandor.

2. Stop at each of these words and see whether there is an independent clause (sentence)
on either side of it.

3. If so, place a comma before the coordinating conjunction.

b. Comma splices

1. Skim your paper, stopping at every comma.
2. See whether you have an independent clause (sentence) on each side of the comma.
3. If so, change the sentence in one of the following ways:

a) add a coordinating conjunction after the comma,

b) replace the comma with a semi-colon, or

c) replace the comma with a period, question mark, or exclamation point and
capitalize the first word of the second independent clause.
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Introductory commas (after introductory clauses)

1.

For introductory commas after dependent clauses, try this strategy:

a) Skim your paper, looking only at the first two or three words of each sentence.
b) Stop if one of these words is a dependent marker such as because, when, or if.
c) If necessary, place a comma before the first word of the independent clause.

For other introductory commas, use the following strategy:

a) Skim your paper, looking only at the first word of each sentence.

b) Stop if the word or phrase (a) endsng, (b) begins witho, (c) begins with a
preposition such as, at, oron, or (d) is an introductory word such as finally,
since, further or moreover

c) Place a comma before the first word of the independent clause.

You could also use the following method:

a) Find the independent clause in each sentence.
b) Place a comma after any word or phrase that precedes that clause but watch out
for coordinating conjunctions.

. Disruptive commas (chip ideas into wrong pieces)

1.

For general disruptive commas, use the following strategy:

a) Go through the paper, stopping at each comma.
b) If the comma is not necessary for clarity or called for by a rule, omit it.

For disruptive commas between compound verbs or objects, use the following
strategy:

a) Skim your paper, stopping only at the coordinating conjunctama; nor, but, so,
for, yet andor.

b) Check to see whether there is an independent clause (sentence) on each side of the
conjunction. If so, place a comma before the conjunction.

For disruptive commas between subjects and verbs, try this strategy:

a) Find the subject and verb in each of your sentences.
b) Make sure that you have not separated the subject from its verb with a comma.

Note: It's often all right to have a pair of commas between a subject and verb (e.g., John,

the editor, was...) but rarely is a single comma acceptable.

. Series commas (to separate three or more clauses, phrases, or words in a series)

1.
2.

3.

Skim your paper, stopping at the conjunctions.

Check to see if these conjunctions link words, phrases, or clauses written in a series of
at least three items.

If so, place commas after each word, phrase, or clause in the series (except the last
one).
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f. Non-essential commas
1. Skim your paper, looking for a phrase or clause in each sentence that explains or gives
more information about a word or phrase that comes before it.
2. If you can delete the phrase or clause and still keep the meaning, the phrase or clause
is usually dependent (non-essential) and needs two commas. Place one before and one
after the phrase (unless the phrase or clause is at the beginning or end of the sentence).

“As an alternate test for a dependent phrase or clause, try saying ‘by the way’ before it. If that
seems appropriate to the meaning, the phrase or clause is probably non-essential
[i.e., dependent],” (“Proofreading for Commas,” 1997).
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http://owl.english.purdue.edu/Files/117.html

[Proofreading for Commas]

Punctuation Retrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/16.html

[Semi-Colons, Colons, Parentheses, and Hyphens (items b, c)]

Quotation marksRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/14.html

[Quotation Marks]

Rules for writing real goodRetrieved August 29, 1997 from the World Wide Web:
http://www.chesapeake.edu/writingcenter/writegood.html

[Introduction; What Makes Good Writing]
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Run-ons- comma splices - fused senteriReieved August 29, 1997 from the World Wide
Web: http://owl.english.purdue.edu/Files/10.html

[Conciseness (item e)]
Sabin, W. A. (1977)The Gregg reference manu@&ith ed.). New York: McGraw-Hill.
[Subject-Verb Agreement; Troublesome Words (items a, c)]

Sternberg, R. J. (197 AVriting the psychology papewoodbury, NY: Barron’s Educational
Series, Inc.

[Discussion; Introduction; Outlining; Results; Writing for the Reader]

Sternberg, R. J. (1992, September). How to win acceptance by psychology journals: 21 tips for
better writing. APS Observempp. 12-13, 18.

[Help Your Reader Understand; Reader Expectations; Reader Understanding]

The comma vs. the semicolon in compound senteRe&$eved August 29, 1997 from the World
Wide Web: http://owl.english.purdue.edu/Files/12.html

[Semi-Colons, Colons, Parentheses, and Hyphens (item a)]

The ParagraphRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/118.html

[Paragraphs]

Transitional devicesRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/29.html

[Paragraphs]

Using commasRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/3.html

[Commas]

Using hyphensRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/18.html

[Coherence; Semi-Colons, Colons, Parentheses, and Hyphens (item d)]

Using pronouns clearlyRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/79.html

[Pronouns (items a, b)]
Webster’'s Il new Riverside university dictionaf}988). Boston:Houghton Mifflin.

When you start to writeRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/66.html

[Types of Outlines]
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Writing report abstractsRetrieved August 29, 1997 from the World Wide Web:
http://owl.english.purdue.edu/Files/88.html

[Qualities of a Good Abstract; Writing an Effective Abstract or Executive Summary]
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Appendix B
Exercises for Various Sections

Exercises for Section 1 - Outlining

Below are headings (listed in alphabetical order) for a hypothetical document. Number each
heading, making sure that you apply the principles of coordination, subordination, and division

properly.

The goal of the hypothetical document is to provide an introduction to computers. The reader
will be someone unfamiliar with computer hardware and software who needs an organized
explanation of how computers work.

Accessories
Background

CD ROM
Computer Types
Computers
Conclusions
Disk Drives
Floppy drive
IBM- Compatible
Input Devices
Introduction
Keyboard
Macintosh
Modem

Mouse

Purpose

Sound card

B-1



Exercises for Section 2 — General Writing

We have designed the following exercises to help you with the items covered in General Writing
Concerns. These exercises provide practice in areas we consider problematic.

Active Voice
Change the following sentences from passive voice to active voice.

Example: The use of subjective measurement during task performance was tested at the William
J. Hughes Technical Center.

Researchers tested the use of subjective measurement during task performance at the
William J. Hugheg echnical Center

1. Some subjective measures were also taken during the two evaluations.

2. A comparison of the relationship between the two in-flight measures of workload
response and delay was made for flights A, B, and C.

3. Altitude, location, heading, and speed were reported as the most critical pieces of
aircraft data.

4. Scenarios were designed to test memory limitations under a variety of circumstances.

5. During the simulation, audio-visual equipment was used by the experimenters to video
record the participant’s activities.

6. The study was conducted in the Research Development and Human Factors
Laboratory at the FAA William J. Hughes Technical Center in New Jersey.
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Conciseness

Make the following sentences more concise.

Example: Due to the fact that errors were made, the experimenters did not utilized the data.
Due to the fact that errors were made, the experimenters did not use the data.
The experimenters did not use the data because errors were made.

1. The instructor described the basic fundamentals for test and evaluation procedures.

2. We recalculated the values and found that they were completely accurate.

3. There is a chance that the accident was due to mechanical failure.

4. The real problems stemmed from the design.

5. Atotal of 20 controllers participated in the study.

6. Researchers performed a test-retest analysis in order to evaluate reliability.

7. Most responses are midway between the two anchor points.

Coherence

Make the following sentences more coherent.

Example: The manager was pleased with the results of the meeting. He did not like it starting
late. He was happy that the experiment will begin next month.

The manager was pleased with the results of the meeting. Furthermore, he was happy
that the experiment will begin next month. However, he did not like it starting late.
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1. Debriefing after the experiment was made available to everyone. Not all controllers
requested to be present.

2. A high correlation exists between the CBT scores and the selection test scores.
Correlations between CBT scores and performance were much lower.

3. The experiments had three conditions. One was the baseline where aircraft remained
on jet routes. Another was where pilots could deviate from courses by requesting
alternate routes. Yet another condition was where pilots could deviate without
notifying the controller.

Clarity
Make the following sentences clearer.

Example: These data were collected and reduced to the form of “run” scores, which represented
sums or means of various events and types of aircraft movements which occurred in
the course of the time period over which the simulation exercise ran.

These data were collected and reduced to the form of “run” scores. These scores
represented sums or means of various events and types of aircraft movements that
occurred during the period over which the simulation exercise ran.

1. Controllers had a tendency to project conceptualized refinements into the system
which tempered their form F results.
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2. Various methods for handling the missing data resulting from equipment problems
were explored in great depth, but none seemed any more effective than the use of the
replicate run or runs to make up for the loss by allowing the available replicate or
replicates to stand for the cell, either by averaging them or, in the case of only one
replicate being available as in SEM I, letting the replicate stand for the cell.

3. In some runs using the very severe highest traffic density level used in the experiment,
there were occasions when controllers exercised an option covered in their pre-test
instructions and indicated that they had “lost the picture” which means, in controller
slang, that the traffic situation had become, at that point in that particular run, too
heavy for them to continue to control.

4. He found that the number of aircraft recalled increases with increases in controller
experience and decreases with the increases in traffic presented in the problem.

Tense Consistency
Correct the following sentences so that the tenses are consistent.

Example: Communication Actions was a measure that detected changes in communication
workload needed to control aircraft. It provides a ratio of total sector
communications versus number of aircraft tracked for 12-minute segments. Increased
communications per aircraft may have indicated a less efficient automation interface.

Communication Actions was a measure that detected changes in communication
workload needed to control aircraft. It provided a ratio of total sector
communications versus number of aircraft tracked for 12-minute segments.
Increased communications per aircraft indicated a less efficient automation
interface.
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. There are potential human factors consequences of increasing ATC automation.
These consequences had an impact on how controllers use memory resources.

. Participants consisted of air traffic controllers from the William J. Hughes Technical
Center and the Atlantic City International Airport Tower. They will be assured of
complete anonymity. A total of eight controllers, six from the tower and two from the
Technical Center, participate.

. An AVOVA indicates that neither the condition nor the group main effects were
significant @ > .05), however the group x condition interaction was significant.

. Data Link information from flight simulators will be contained on computer diskettes
in IBM PC compatible format. The disk files hold records of all Data Link messages,
logs of all keystrokes, and time events.

Parallel Construction

Change the following sentences to ensure parallel construction.

Example: The major advantages of the in-depth interview are that the interviewer can do the

following things.

Ask for examples to clarify a point.

b. Meanings of various phrases that respondents use can be explored.

C. Questions can be asked to ensure that he or she understands the point of
the respondent.

d. Observe body language of the respondent.

e. Pursue new topics can be pursued that the respondent may raise.
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Ask for examples to clarify a point.

b. Explore meanings of various phrases that respondents use.

C. Ask questions to ensure that he or she understands the point of
the respondent.

d. Observe body language of the respondent.

e. Pursue new topics that the respondent may raise.

1. One controller recommends a four-step approach to on-the-job training:

a. Break material into small units.

b. Discuss the procedures and demonstrate the equipment.

C. Present an up-to-date video, covering the material demonstrating
procedures.

d. Hands-on experience.

2. Based on the information processing perspective, human memory is depicted as a
continuously active system that

a. Break material into small units.

b. Discuss the procedures and demonstrate the equipment.

C. Present an up-to-date video, covering the material demonstrating
procedures.

d. Hands-on experience.

3. The analysis was needed not only to solve the current problem but also for determining
whether a pattern is developing.
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4. An inspection of the malfunctioning maintenance console revealed two broken tape
control switches, bent linkage in the eject mechanism, and someone had spilled liquid
on the scan selector.

Exercises for Section 3 — Sentence Construction

We have designed the following exercises to help you with the items covered in Sentence
Construction. These exercises provide practice in areas we consider problematic.

Subject-Verb Agreement
If necessary, change the singular or plural verb to match the subject.

1. The Maintenance Operations organization within numerous sectors consist of four to
five SFOs, each of which consist of a manager and 6 to 40 technicians.

2. Each of the 10 technicians were involved in the project at this point.

3. In addition to the error-point total, the game score provided by TRACON Il at the
conclusion of the sessions were also analyzed as a performance measure.

4. Regression analyses (standard, step wise, etc.), using each variable, was run to see
how they fit against the criterion.

5. Standardized use of flight progress strips in a logical, organized manner allow other
controllers to obtain system awareness (to get a picture) quickly and accurately.
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Pronouns
If necessary, change the following pronouns to match its noun in number and case.

1. The interviewer asked each controller to describe the techniques or methods they use
to keep from forgetting important information that they use infrequently.

2. Developers design job aids to increase the human capacity for information storage and
retrieval. It reduces the amount of decision making and also the need for human
retention of procedures.

3. Since operations of each airport are primarily a team effort and controllers running
staggered approaches normally shift aircraft between the parallel runways (depending
on how they develop their shared strategies), it was decided to focus all analytic effort
on team data.

4. John Smith et al. (1993) supported the hypothesis in which he replicated the findings.

Commas
Place commas where you need them and remove commas where you do not.

1. However if he made the same response over a series of interviews, it was counted
once per interview.

2. For taskload B where imposed workload was lowest participant responses loaded alll
on one factor indicating that whatever the perceived workload the other four questions
were answered in a similar manner.
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3. We computed standard errors of measurement for the factor scores and the six other
measures which we listed above based on 2-hour runs from both experiments, and are
given in Table 12.

4. Moreover the authors suggest that it ibwbrth further examination and results
should be provided.

5. We delivered the draft report on August 5 and the final report September 7.

6. The question to be answered is “What are the significant factors?”

Semi-Colons, Colons, Parentheses, and Hyphens

Correct all errors of omission and commission for semi-colons, colons, parentheses, and hyphens.

1. The most widely-used post run questionnaires were demographic in nature.

2. The simulator consists of three subsystems, the Controller Laboratory, the Simulator
Pilot Complex, and the Central Computer Facility.

3. Determine the following values (a) number of trials, (b) number of participants, and (c)
number and type of errors.

4. We provide the definitions in the next section, see Table 3.

5. The researchers analyzed the data; and they were reported in the Results section.
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Troublesome Words
Select the appropriate word from the two listed in parentheses.

1. List the issues addressed in the meeting (which/that) you attended last week.

2. He has the type of personality (who/that) we need in this position.

w

According to the report, the (affect/effect) was significant.

4. The authors did not provide the data, (while/whereas) they did provide the results.

ol

. (Since/Because) the screener hadn’t passed the test, he was not certified.

Dangling Modifiers

Eliminate any dangling modifiers in the following sentences.

1. Having studied the simulation report, a few questions occur to me.

2. Having arrived late for the simulation, we needed another pilot.

3. Without knowing her name, it was difficult to introduce her.

4. To improve his results, the experiment was done again.

5. The study was a failure, having not reviewed the procedures in detail.
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Exercises for Chapter 4 — Sentence Construction

We have designed the following exercises to help you with the items covered in Sentence
Construction. These exercises provide practice in areas we consider problematic.

Subject-Verb Agreement
If necessary, change the singular or plural verb to match the subject.

1. The Maintenance Operations organization within numerous sectors consist of four to
five SFOs, each of which consist of a manager and 6 to 40 technicians.

2. Each of the 10 technicians were involved in the project at this point.

3. In addition to the error-point total, the game score provided by TRACON Il at the
conclusion of the sessions were also analyzed as a performance measure.

4. Regression analyses (standard, step wise, etc.), using each variable, was run to see
how they fit against the criterion.

5. Standardized use of flight progress strips in a logical, organized manner allow other
controllers to obtain system awareness (to get a picture) quickly and accurately.

Pronouns
If necessary, change the following pronouns to match its noun in number and case.

1. The interviewer asked each controller to describe the techniques or methods they use
to keep from forgetting important information that they use infrequently.

2. Developers design job aids to increase the human capacity for information storage and
retrieval. It reduces the amount of decision making and also the need for human
retention of procedures.
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3.

4.

Commas

Since operations of each airport are primarily a team effort and controllers running
staggered approaches normally shift aircraft between the parallel runways (depending
on how they develop their shared strategies), it was decided to focus all analytic effort
on team data.

John Smith et al. (1993) supported the hypothesis in which he replicated the findings.

Place commas where you need them and remove commas where you do not.

1.

However if he made the same response over a series of interviews, it was counted
once per interview.

. For taskload B where imposed workload was lowest participant responses loaded all

on one factor indicating that whatever the perceived workload the other four questions
were answered in a similar manner.

We computed standard errors of measurement for the factor scores and the six other
measures which we listed above based on 2-hour runs from both experiments, and are
given in Table 12.

Moreover the authors suggest that it i wbrth further examination and results
should be provided.

We delivered the draft report on August 5 and the final report September 7.

The question to be answered is “What are the significant factors?”
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Semi-Colons, Colons, Parentheses, and Hyphens
Correct all errors of omission and commission for semi-colons, colons, parentheses, and hyphens.

1. The most widely-used post run questionnaires were demographic in nature.

2. The simulator consists of three subsystems, the Controller Laboratory, the Simulator
Pilot Complex, and the Central Computer Facility.

3. Determine the following values (a) number of trials, (b) number of participants, and (c)
number and type of errors.

4. We provide the definitions in the next section, see Table 3.

5. The researchers analyzed the data; and they were reported in the Results section.

Troublesome Words
Select the appropriate word from the two listed in parentheses.

1. List the issues addressed in the meeting (which/that) you attended last week.

2. He has the type of personality (who/that) we need in this position.

3. According to the report, the (affect/effect) was significant.

4. The authors did not provide the data, (while/whereas) they did provide the results.

5. (Since/Because) the screener hadn’t passed the test, he was not certified.
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Dangling Modifiers

Eliminate any dangling modifiers in the following sentences.

1. Having studied the simulation report, a few questions occur to me.

2. Having arrived late for the simulation, we needed another pilot.

3. Without knowing her name, it was difficult to introduce her.

4. To improve his results, the experiment was done again.

5. The study was a failure, having not reviewed the procedures in detail.
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Appendix C
Exercises and Solutions

Exercises - Section 1
Outlining

Below are headings (listed in alphabetical order) for a hypothetical document. Number each
heading, making sure that you apply the principles of coordination, subordination, and division

properly.

Accessories I.  Introduction
Background A. Background
CD ROM B. Purpose
Computer Types lIl. Computers
Computers A. Computer Types
Conclusions 1. IBM

Disk Drives 2. MAC

Floppy drive B. Disk Drives

IBM- Compatible 1. Floppy
Input Devices 2. CD-ROM
Introduction C. Input Devices
Keyboard 1. Keyboard
Macintosh 2. Mouse
Modem D. Accessories
Mouse 1. Modem
Purpose 2. Sound card
Sound card [ll. Conclusions

Exercises - Section 2

We have designed the following exercises to help you with the items covered in General Writing
Concerns. These exercises provide practice in areas we consider problematic. One possible
solution is provided.

Active Voice
Change the following sentences from passive voice to active voice.

Example: The use of subjective measurement during task performance was tested at the William
J. Hughes Technical Center.

Researchers tested the use of subjective measurement during task performance at the
William J. Hugheg echnical Center
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1. Some subjective measures were also taken during the two evaluations.
We took some subjective measures during the two evaluations.

2. A comparison of the relationship between the two in-flight measures of workload
response and delay was made for flights A, B, and C.

Researchers made a comparison of the relationship between the two in-flight
measures of workload response and delay for flights A, B, and C.

3. Altitude, location, heading, and speed were reported as the most critical pieces of
aircraft data.

Altitude, location, heading, and speed are the most critical pieces of aircraft data.
4. Scenarios were designed to test memory limitations under a variety of circumstances.

The authors designed scenarios to test memory limitations under a variety of
circumstances.

5. During the simulation, audio-visual equipment was used by the experimenters to video
record the participant’s activities.

During the simulation, experimenters used audio-visual equipment to video record
the participant’s activities.

6. The study was conducted in the Research Development and Human Factors
Laboratory at the FAA William J. Hughes Technical Center in New Jersey.

Researchers conducted the study in the Research Development and Human Factors
Laboratory at the FAA William J. Hughes Technical Center in New Jersey.

Conciseness
Make the following sentences more concise.
Example: Due to the fact that errors were made, the experimenters did not utilized the data.
Due to the fact that errors were made, the experimenters did not use the data.
The experimenters did not use the data because errors were made.
1. The instructor described the basic fundamentals for test and evaluation procedures.

The instructor described the fundamentals for test and evaluation procedures.
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2. We recalculated the values and found that they were completely accurate.
We recalculated the values and found that they were accurate.
3. There is a chance that the accident was due to mechanical failure.
The accident possibly was due to mechanical failure.
4. The real problems stemmed from the design.
The problems stemmed from the design.
5. Atotal of 20 controllers participated in the study.
Twenty controllers participated in the study.
6. Researchers performed a test-retest analysis in order to evaluate reliability.
Researchers performed a test-retest analysis to evaluate reliability.
Coherence
Make the following sentences more coherent.

Example: The manager was pleased with the results of the meeting. He did not like it starting
late. He was happy that the experiment will begin next month.

The manager was pleased with the results of the meeting. Furthermore, he was happy
that the experiment will begin next month. However, he did not like it starting late.

1. Debriefing after the experiment was made available to everyone. Not all controllers
requested to be present.

Although debriefing after the experiment was made available to everyone, not all
controllers requested to be present.

2. A high correlation exists between the CBT scores and the selection test scores.
Correlations between CBT scores and performance were much lower.

A high correlation exists between the CBT scores and the selection test score, but
correlations between CBT scores and performance are much lower.

3. The experiments had three conditions. One was the baseline where aircraft remained
on jet routes. Another was where pilots could deviate from courses by requesting
alternate routes. Yet another condition was where pilots could deviate without
notifying the controller.
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Clarity

The experiments had three conditions: the baseline where aircraft remained on jet
routes; pilots could deviate from courses by requesting alternate routes; and where
pilots could deviate without notifying the controller.

Make the following sentences clearer.

Example:

These data were collected and reduced to the form of “run” scores, which represented
sums or means of various events and types of aircraft movements which occurred in
the course of the time period over which the simulation exercise ran.

These data were collected and reduced to the form of “run” scores. These scores
represented sums or means of various events and types of aircraft movements that
occurred during the time over which the simulation exercise ran.

Controllers had a tendency to project conceptualized refinements into the system
which tempered their form F results.

Controllers had a tendency to project ideas into the system that tempered their form
F results.

Various methods for handling the missing data resulting from equipment problems
were explored in great depth, but none seemed any more effective than the use of the
replicate run or runs to make up for the loss by allowing the available replicate or
replicates to stand for the cell, either by averaging them or, in the case of only one
replicate being available as in SEM I, letting the replicate stand for the cell.

Various methods for handling the missing data resulting from equipment problems
were explored in great depth. However, none seemed any more effective than the use
of the replicate run or runs. These make up for the loss by allowing the available
replicate or replicates to stand for the cell. This can be done either by averaging

them or letting the sole replicate stand for the cell.

In some runs using the very severe highest traffic density level used in the experiment,
there were occasions when controllers exercised an option covered in their pre-test
instructions and indicated that they had “lost the picture” which means, in controller
slang, that the traffic situation had become, at that point in that particular run, too
heavy for them to continue to control.

In some runs, using the highest traffic density level used in the experiment, there were
occasions when controllers exercised an option covered in their pre-test instructions.
They indicated that they had “lost the picture,” which means that the traffic situation
had become, at that point in that particular run, too heavy for them to continue to
control.
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4. He found that the number of aircraft recalled increases with increases in controller
experience and decreases with the increases in traffic presented in the problem.

He found that the number of aircraft recalled increases with controller experience
and decreases with the amount of traffic presented in the problem.

Tense Consistency
Correct the following sentences so that the tenses are consistent.

Example: Communication Actions was a measure that detected changes in communication
workload needed to control aircraft. It provides a ratio of total sector
communications versus number of aircraft tracked for 12-minute segments. Increased
communications per aircraft may have indicated a less efficient automation interface.

Communication Actions was a measure that detected changes in communication
workload needed to control aircraft. It provided a ratio of total sector
communications versus number of aircraft tracked for 12-minute segments.
Increased communications per aircraft indicated a less efficient automation
interface.

1. There are potential human factors consequences of increasing ATC automation.
These consequences had an impact on how controllers use memory resources.

There are potential human factors consequences of increasing ATC automation.
These consequences have an impact on how controllers use memory resources.

2. Participants consisted of air traffic controllers from the William J. Hughes Technical
Center and the Atlantic City International Airport Tower. They will be assured of
complete anonymity. Eight controllers, six from the tower and two from the Technical
Center, participate.

Participants consisted of air traffic controllers from the William J. Hughes Technical
Center and the Atlantic City International Airport Tower. They were assured of
complete anonymity. Eight controllers, six from the tower and two from the
Technical Center, participated.

3. An ANOVA indicates that neither the condition nor the group main effects were
significant @ > .05), however the group x condition interaction was significant.

An ANOVA indicated that neither the condition nor the group main effects were
significant (p > .05), however, the group x condition interaction was significant.

4. Data Link information from flight simulators will be contained on computer diskettes
in IBM PC compatible format. The disk files hold records of all Data Link messages,
logs of all keystrokes, and time events.
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Data Link information from flight simulators will be contained on computer diskettes
in IBM PC compatible format. The disk files will hold records of all Data Link
messages, logs of all keystrokes, and time events.

Parallel Construction

Change the following sentences to ensure parallel construction.

Example: The major advantages of the in-depth interview are that the interviewer can do the
following things.

d.
e.

Ask for examples to clarify a point.
Meanings of various phrases that respondents use can be explored.

Questions can be asked to ensure that he or she understands the point of
the respondent.

Observe body language of the respondent.
Pursue new topics can be pursued that the respondent may raise.

Ask for examples to clarify a point.
Explore meanings of various phrases that respondents use.

Ask questions to ensure that he or she understands the point of
the respondent.

Observe body language of the respondent.
Pursue new topics that the respondent may raise.

1. One controller recommends a four-step approach to on-the-job training:

a.
b.
C.

Break material into small units.
Discuss the procedures and demonstrate the equipment.

Present an up-to-date video, covering the material demonstrating
procedures.

Hands-on experience.

Break material into small units.
Discuss the procedures and demonstrate the equipment.

Present an up-to-date video, covering the material demonstrating
procedures.

Get hands-on experience.
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2. Based on the information processing perspective, human memory is depicted as a
continuously active system that

. receives,

a

b. can be modified and stored,
c. ideas can be retrieved, and
d

. acts on information.

Based on the information processing perspective, human memory is depicted as a
continuously active system that

. receives,

a
b. modifies and stores,
c. retrieves, and

d

. acts on information.

3. The analysis was needed not only to solve the current problem but also for determining
whether a pattern is developing.

The analysis was needed not only to solve the current problem but also to determine
whether a pattern is developing.

4. An inspection of the malfunctioning maintenance console revealed two broken tape
control switches, bent linkage in the eject mechanism, and someone had spilled liquid
on the scan selector.

An inspection of the malfunctioning maintenance console revealed two broken tape
control switches, bent linkage in the eject mechanism, and spilled liquid on the scan
selector.

Exercises - Section 3

We have designed the following exercises to help you with the items covered in Sentence
Construction. These exercises provide practice in areas we consider problematic.

Subject-Verb Agreement
If necessary, change the singular or plural verb to match the subject.

1. The Maintenance Operations organization within numerous sectors consist of four to
five SFOs, each of which consists of a manager and 6 to 40 technicians.

The Maintenance Operations organization within numerous sectors consists of four to
five SFOs, each of which consist of a manager and 6 to 40 technicians.
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2. Each of the 10 technicians were involved in the project at this point.
Each of the 10 technicians was involved in the project at this point.

3. In addition to the error-point total, the game score provided by TRACON Il at the
conclusion of the sessions were also analyzed as a performance measure.

In addition to the error-point total, the game score provided by TRACON Il at the
conclusion of the sessions was also analyzed as a performance measure.

4. Regression analyses (standard, step wise, etc.), using each variable, was run to see
how they fit against the criterion.

Regression analyses (standard, step wise, etc.), using each variable, were run to see
how they fit against the criterion.

5. Standardized use of flight progress strips in a logical, organized manner allow other
controllers to obtain system awareness (to get a picture) quickly and accurately.

Standardized use of flight progress strips in a logical, organized manner allows other
controllers to obtain system awareness (to get a picture) quickly and accurately.

Pronouns
If necessary, change the following pronouns to match its noun in number and case.

1. The interviewer asked each controller to describe the techniques or methods they use
to keep from forgetting important information that they use infrequently.

The interviewer asked each controller to describe the techniques or methods he/she
use to keep from forgetting important information that they use infrequently.

2. Developers design job aids to increase the human capacity for information storage and
retrieval. It reduces the amount of decision making and also the need for human
retention of procedures.

Developers design job aids to increase the human capacity for information storage
and retrieval. They reduce the amount of decision making and also the need for
human retention of procedures.

3. John Smith et al. (1993) supported the hypothesis in which he replicated the findings.

John Smith et al. (1993) supported the hypothesis in which they replicated the
findings.
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Commas
Place commas where you need them and remove commas where you do not.

1. However if he made the same response over a series of interviews, it was counted
once per interview.

However, if he made the same response over a series of interviews, it was counted
once per interview.

2. For taskload B where imposed workload was lowest participant responses loaded alll
on one factor indicating that whatever the perceived workload the other four questions
were answered in a similar manner.

For taskload B, where imposed workload was lowest, participant responses loaded all
on one factor, indicating that whatever the perceived workload, the other four
guestions were answered in a similar manner.

3. We computed standard errors of measurement for the factor scores and the six other
measures which we listed above based on 2-hour runs from both experiments, and are
given in Table 12.

We computed standard errors of measurement for the factor scores and the six other
measures, which we listed above based on 2-hour runs from both experiments and are
given in Table 12.

4. Moreover the authors suggest that it ib\wbrth further examination and results
should be provided.

Moreover, the authors suggest that it is still worth further examination, and results
should be provided.

5. We delivered the draft report on August 5 and the final report September 7.
We delivered the draft report on August 5 and the final report on September 7.
6. The question to be answered is “What are the significant factors?”
The question to be answered is, “What are the significant factors?”
Semi-Colons, Colons, Parentheses, and Hyphens
Correct all errors of omission and commission for semi-colons, colons, parentheses, and hyphens.

1. The most widely-used post run questionnaires were demographic in nature.
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The most widely used post-run questionnaires were demographic in nature.

2. The simulator consists of three subsystems, the Controller Laboratory, the Simulator
Pilot Complex, and the Central Computer Facility.

The simulator consists of three subsystems: the Controller Laboratory, the Simulator
Pilot Complex, and the Central Computer Facility.

3. Determine the following values (a) number of trials, (b) number of participants, and (c)
number and type of errors.

Determine the following values: (a) number of trials, (b) number of participants, and
(c) number and type of errors.

4. We provide the definitions in the next section, see Table 3.
We provide the definitions in the next section (see Table 3).
5. The researchers analyzed the data; and they were reported in the Results Section.
The researchers analyzed the data, and they were reported in the Results Section.
Troublesome Words
Select the appropriate word from the two listed in parentheses.
1. List the issues addressed in the meeting (which/that) you attended last week.
List the issues addressed in the meeting that you attended last week.
2. He has the type of personality (who/that) we need in this position.
He has the type of personality that we need in this position.
3. According to the report, the (affect/effect) was significant.
According to the report, the effect was significant.
4. The authors did not provide the data, (while/whereas) they did provide the results.
The authors did not provide the data, whereas they did provide the results.
5. (Since/Because) the screener hadn’t passed the test, he was not certified.

Because the screener hadn’t passed the test, he was not certified.
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Dangling Modifiers

Eliminate any dangling modifiers in the following sentences.

1.

Having studied the simulation report, a few questions occur to me.

Having studied the simulation report, a few questions about the report occur to me.
Having arrived late for the simulation, we needed another pilot.

Because he arrived late for the simulation, we needed another pilot.

Without knowing her name, it was difficult to introduce her.

Without knowing her name, it was difficult for me to introduce her.
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