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Preface

Good writing is a lifetime endeavor. No mater how well you write, you can dways improve. It
isimportant to improve your writing; the warld is full of miscommunicaton, ard eachof us can
do our pat to reduce he pioblem. In this course,we review the kasic rules o good writing.

Y ou probably know most of these rules but do not take the time to follow &l of them, at least not
all the ime. We wart to help you use hese ules cansistently ard efectively.

Wha is Covered

In this handbook, we review the rules o style, grammar, ard purctuaion. 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 exanplesof good ard bad writing to show you how the ules improve
writing. Exanples nake it easer to see low to put the rules into practice. Following each
section, we provide exercises to hone your newly acquired Kills.

This document contains four major sections Organization, General Writing Concerns Sentence
Construction, ard Secal Topics. Orgarizaion covers the ciucial plaming ard outlining that you
should do before writing a sngle word of a paper We discuss how to set a gal, deermine what
your auderce wars to know ard how you canconvey it to them devse bgical argunrerts, ard
use anoutline t orgarze your paper

Gerera Writing Cancems covers the actial writing of a paper These ae issues bstyle am
grammar that appl to every pat of a paper We discuss the ug o paregrapls, how to write in
the actve wice, being cancise, ard how to be coherent in your writing.

Senterce Caostruction covers granmmatical rules ard purctuaton. These ules realy deermine
whether your individualsenterces lave meanng ard are urderstandalde. This is the nost basic
level of writing. It isvital that you meke eachserterce ckarard cancise for the larger meanng
to getacioss b the reader We discuss ganmatical rules, subectverb ageenert, usng
pronouns, ard how to use puntuaton effecively.

Specal Topics coversissuesdated to tecmical ard scentific writing. You write spealized
reports, ard there ae unque wles governing how you should write them We cover how to write
analstract, how to cite references,reporting sttistics, proofreadng, ard techmical language.

Our Approach

We sumup the phlosophy behind our course asdo ewerything possble o help your reader
understand. Your desire to show personal style, display your intellig ence, or entertain your
reades is al secadaly.



What Makes Good Writing

a. Follow the les o grammar, style, ard organizaion. These ules ae a sebf heuristics
for effective wiiting. They are usefil techiques ér acheving the gaal of concise,
understandalde communicaion. You stould always follow the rules, but you canexpress
them in many ways.

© Rules for Writing Real Good ©

“Don't use o double negatives.

Make eaclpronoun agee wth their artecedets.

Jan clauses god, like a cajunction should.

About themsenerce fagnents.

When dangling, watch your paticiples.

Verbs has gd to agree wth their subects.

Don't write un-on senerces hey are herd to read ad often have the
reader confused urless they have had extensive familiarity with the subject
matter.

Don't use conmeas, that arerit necessay.

Try to rot ever split infinitives.

Its important to use yur apatrophes carecty.

Proofread yur writing to see fi you ary words aut.

Correct gding is essential.

Eschew cstentatious euwdition.

Avoid clichés like the pbague’; (“Rules for Writing,” 1997).

Do you recaynize aly common mistakes hatyou make?

b. Planwhat you are gang to say. Orgarize your thoughts before writing anything!
Plaming is the nost important partt of writing. It preverts you from going off-topic;
running on; presenting weak or illogical arguments; and dipping into awkward, vague or
incoherent writing. A plan will make writing easier by listing al the points you want to
make.

c. Remember, writing is for the reader. Always ask yourself, “Does this section, paragraph,
or serterce €&l the readersamething he or she warts to know?’ Test yoursef by askng,
“Will t his sentence be understandable to the reader?” Look at your writing from the
perspecive d a readerto ersute that you
1. presen relevant, logical contert;

2. are cacise;ard
3. are cdierent.

d. Practice witing. Write dten ard putthe mles o grammar, style, ard orgarizaton into

practice. Edit your writing carefully. Always try to improve what you have written.
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1. Organzaton

1.1 Writing for the Reader

“Misconcepion: The important thing is what you say, not how you sy it,” (Sternberg,
1977,p. 2).

You need he reader he or she dees ot need yu. The readeris a“customer” who wartsto
obtain information from you. If the readercamot getthe information from you, you have not
acheved your goal.

An ideais made better by being well written. 'Y ou cannot separate commurication from content
becausehe quaity of ideas depeison their impacton the audence. A readereither will not
understand a parly written idea @ not read he paperatall.

1.1.1 Relevance

Readers have agoal to learn certain things They will try to learn these thingsin the quickest,
most efficient way possble. Thus,you donot help the readerby including unwarted naterial,
expressing your ideasin a cuniersome fashion, or disguising your meanng with vague o fancy
writing.

Anticipae who will r ead your pgpe and why they will read it. Tailor your ideas to includeonly
those that will be important to readers. Anticipate readers’ questions and plan to answer these in
your paper. Also organize your ideas and argunments in away that will make it easy for the reader
to understand. Evaluate the stength of your agunments from the pespecive of the reader

1.1.2 ReadelExpecktions

Reades have expecttions about your topic ard alout how papes are stuctured n gereral
(Sternberg, 1992) Asthey read yur docunent, reades form impressions of your goal and what
argunments and evdence hey expectyou to make. Reades expectlogical agunments,
completeness,and balance n the presemation of argunrents. It is harderto understand
unexpeced han expeced deas ad agunments. Plan your paperto give reades information in a
waythey expect

a. Tell your readers why your topic will interest them (Sternberg, 1992) Do not expect
reades to know why you find atopic interesting or why they should wart to read abut it.
Show them! The more you canrelate your topic to concems of your readey the more
interest you will generate. Draw relations between your ideas and relevant theoretical
issLes.

b. Highlight arguments or findingsthat will violate expectations (Sternberg, 1992) When
reading, people “fill in the blanks,” relying on experience and context to get the main
point. The risk with thisis reades caning awaywith the wrong idea. To prevent this,
highlight, either throughwords ¢ An unexpected inding...” or “Jones’ theory runs




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

c. Tie up bose emls (Sternberg, 1992) Make sure that you resolve e\ery issue rised at
some paint in your pgoe (preferably, immediately after you raise the issue). Points that
you raise kut do not resdve seve ro purpose. At best, they wase the readets time. At
worst, they confuse he readerard becane mixed up wih other, more important ideas.
Writing an outline ensures that you know exactly what argurnrents you will make and
exactly when you will introduce, suppat, ard resolve them

d. Make sure the paper does what it says it will do (Sternberg, 1992) “In this atticle, | will
characterize the neanng of life, sdve the pioblem of world hunger, ard reveal Richard
Nixon's secet planto erd the Vietham War.” Many writers pioduce paperthat do not
delver what they promise. These paperare dsappantmerts to reades, ard pe@le
quickly stop readng them Whenframing the issues bthe papermake sue that they
follow logicaly from thearetical peispecives anl enpirical resuks. Then make sue that
you suppat al the chims you meke regarding the issues

1.1.3 ReadeilUndertanding

A mgjor problem is that writers tend to assurs, incorrecty, that reades krow what the wiiter
knows (Sternberg, 1992) This, of course, isimpossible. Further, the asumption violatesthe
purpose d communicatng new information to the reader This faulty assurption leads ¢ a
number of flaws in writing. Writers will d epend 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 crudal to compose argunents and write the pgoer so0 the reader will be able
to understand.

a. Do not refer to undefined ideasor argunerts (Sternberg, 1992) Whenyou introduce an
idea or argurrent, explain it completely. Do not smply refer to an idea without telling the
readerwhat it mears. The reademmay or may not understand the idea lefore readng your
paper but it is your job to make sure the readerunderstands after readng your paper
Make your papera sif-contained urit.

b. Do not assumereaders will “ know what you mean” or be familiar with abbreviations or
jargon (Sternberg, 1992) Reades seldom understand arything you have written aswel
as yu do. If you use abrewviations, aclonyms, or jargon, you ale askng the readerto
understand your code. This forces he readerto do extra wak. Another problem with
jargon is that it alows you to write seterces hat evenyou may not fully understand.
Always be on the watch for impressive sounding sentences that are confusng or have
little, true meaning. To ensure that you really understand something, write it in plain
English. It is muchharderto fake urderstanding whenyou write phinly.

c. Always explain what enpirical results mean(Sternberg, 1992) “Finally, we dotained a 7-
way interacion anong the indeperert variales, cleaty stowing that the varialdes reed
to be consdered nterms d their interacive as wdlas teir addtive effects.” Statistics
are alstractand require work to interpret. The readerwarts o know what you found, not
the gatistical tests used to assess the reliabilit y of trends and differences. Interpret your




resuks for the reader You stould dways begin aresuts sedion by sating the diferences,
trends, and carelations found in the dat.

d. Hawve someone ebe read pur paper(Sternberg, 1992) The best wayto find out whether
your paperis clearisto have someone eke ead . Find someone who is represeative of
your audence. That person cantell you whether you have addessedhe relevant
guestons and whether you have answered them in a ckar, concise fashion.

1.1.4 Help Your ReadelUnderstand

Do not asume knowledge n your readerand actvely seek b explain things (Sternberg, 1992)
Lead he readerthroughargunments. Here's how:

a. Start strong (Sternberg, 1992) “Smith and Jones (1986)found that 83% of reades never
got beyond the first paragraphof the mgjority of articles hey beganto read” This
opening is an example of how to be boring, as ae these:“Pastreseach shows...” or “It is
interesting to note that...” (says wip?). A srong sart asks a quegin or states a poblem
pertinent to the theme of your paper. Dullness blunts the impact of many potentially
interesting atticles. Tell reades whatthe aticleis aout in a povocatve but directway:.
Stating the issue uprbnt helpsinform and interest the reader

b. End drongly and date a ckarconcluding message (Sternberg, 1992) “In sum, thereis a
need br further reseach to clarify theissues. This ending is boring and uninformative.
There is dways room for further reseach; you donot have to tell thatto reades. Reades
wart a purch line. They wart a papewith a ckarconcluson. Write a cacluson that
your reader will remember: a concluson that is direct, short, and answers the questions
raised in the paper.

c. Explain what you ale gdng to say sayit, and then restate what you have sad (Sternberg,
1992) Thistechique povidesan adwance agarizerfor reades to help them understand
and commit to memory what you will say. After introdudng the main ides, give the full
explanation, which you canrelate to the mgjor themes d your paper Then, emphaske he
main points to reinforce that material and help readers remember it.

d. Give concrete examples(Sternberg, 1992) Some writers think that the more abstractand
high-sounding their writing is, the more they will impress readers. On the contrary, most
reades need cocrete examples o analogies to understand other peqle’ sideas. The
more abstractthe pants, the more reades need eamples.

1.2 Planning

“Misconcepion: Writing a technicalpaper is the mog routine, lead creative agpect of the
scientific process,” (Sternberg, 1977,p. 1).

Often, reseachers ae interested n planning reseach and making discoveries but neglect
communicating discoveriesto others. Thereis, however, no realsepaation of the dscovery
process ad the canmunicaion process. Writing forces yu to analyze, evaluate, and orgarize
your ideas. Writing your ideas aaty and cancisely helpsyou creatk logical arguments and



gererate new ideas. Thisis anincertive to tie up bose erls aml canfront concepual weakresses.
Thus, writing is anintegral pat of the creaive process.

1.2.1 Setting a Gal

“Before beginning a paperit is crucial to have a hghly detiled plan of
a. whatyou are gang to say
b. how you are gang to say it, ard
c. how many words (or page} you atre gang to dewote to saying it,” (“Dewveloping Your
Thess,” 1997)

Write davn your purpose for writing the paper(*“WhenYou Strt,” 1997). What do you need b
explain, suppat, or quesion in your papef Decide whether you wart to argue a pat of view a
evaluat seera appioactes. Determine whether you need b give a degiled accaunt or just
presem the nostimportant aspect d the topic. In this stage,cleaty deermine the cantert of the
paper, the gpproach you will t ake, and the length of the paper.

From the ideas wu gererated, idertify the ane, or passbly two, mgjor ideas. Make t your goal
to

. explain this idea,
. suppat assertions,

a

b

c. presen eviderce Pr ard aganmst your idea,ard
d. presen a cacluson (what has keenleaned).
2

1.2.2 Presening Your Thess

A thesbis a sngle idea @ closely related setof ideas hat you wart to explore a defend
(“Deweloping a CGentral,” 1997). 1t will be the focus of your entire pgper. You must relate every
pat of the pgper to the thesis. If something does not bear onthe thesis, it isirrelevant to the
paperard you should remove it. Your thegs comes from your goal. Whenyou know what you
wart to communicate, state your goal as he thess.

In most casesit is best to state your main idea @ thess in the first paagraph The readerwill
know right away what you will argueand what to expect. If the reader has agood idea of what
the thesis is about, he or she will be better able to understand your paper.

Try to gate the thegs in one enterce (‘Dewveloping a Gentral,” 1997). A short, concise thessiis
easyto understand ard easyto remember. If you camot write the thess simply, you probaldy
have a paor idea d what you are witing. A complex or comprehensive thess may require seera
serterces,but suchtopics ae rare. Use he remainder of your paperto dewlop ard deend the
thesis and explain why it is valid.

TIP: Think about howyou would explain your topic to an audience in 5 minutes. You will
probably come up with the mog important points you want to make.

4



When specifying your thesis, it is important to ask questions. Mulling over a topical checklist
helpsto prevent writer’s block and provides the ideas that you will organize into an outline. This
checklist can help you discover possibilit ies for developing athesis (“Developing Y our Thesis,”
1997)

a. Exacty whatis my sulject? Be as spefic as pgsble.

b. Dol need @ wart to emphasie he paitive or the negaive aspecs of my subect?
Clealy sate what you are assding ard whether you wart to persuade ypur reades of a
patticular point of view.

c. Canl divide ny subectinto pats? Determine how you canorgarize he material. Isone
aspecimore important than others? What ideas do/ou need b stress b develop or
defend the thesis?

d. Of what does my subject remind me? Find relevant papersthat are smilar to your pger.
These sarces carprovide caottext for understanding the thess.

e. What effects have my topic had or islikely to have? Identify the cansequertes d the
thess and make these anmportant part of your paper Especally inthe cacluson, tell
the reademwhat important effects have resuked fom the thess.

1.3 OQutlining
Anoutlineis

a. alogical gerera degription;

b. aschematic summay;

c. anorganzaional scheme; and

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

An outline lays out the topics of your pagper. It establishes how you will group and order ideasin
the paper By summarizing topics a1 one or two pagesyou cansee lw you stucture your
argunents, thus, allowing you to easily make changes.

An outline is more than alist of topics. By making an outline, you deermine what ideas pu need
to presemto creake a conplete and logical agunent. Determine where ard what transitions you
need,then you cangructure ard deend your entire thess.

1.3.1 Types of Outlines

There are at least three ways you can complete an outline. We will discuss outlines in which we
compae three differences between en route and terminal facilit ies.

1.3.1.1 Keyword Outline

In this kind of outline, you restrict yoursef to keywords ateachlevel of desciption (Sternberg,
1977) You should merely indicate the topic of eachsection of your paper Link your notesto



topics sothat, whenwriting, you canelatorate an eachtopic with reseach material. An exanple
of akeyword outline follows.

V.

Introdudion

Equipment

A. Enroute: Host

B. Termina: ARTS
Altitudes

A. Enroute: > 10000 ket
B. Terminal: < 10000 ket
Distance

A. Enroute > 10 miles

B. Termina: < 10 miles

Concluson

1.3.1.2 Topic Qutline

For the topic outline, use phrases and clauses at eachlevel of de<ription (Sternberg, 1977) This
kind of outline piovides nore information when organzing ard ewaluating agunens. It provides
the strting pant for writing becausetiis easyto transform phrases into paregrapls at eachlevel.
An exanple d a topic outline follows.

V.

Comparison between en route and terminal facilit ies

Type d ar traffic dat processng

A. Enroute: data currently procesed by Host equpment

B. Terminal: data curently procesed by ARTS equpment

Differences in controlled dtitudes

A. Enroute: gemrraly controls atitudesgreaer than 10000 ket

B. Terminal gereraly controls attitudesless than 10000 ket

Distance cantrolled aound airport

A. Enroute generaly controls arcraft further than 10 miles from the airport
B. Terminal: generally controls arcraft less than 10 miles from the airport
Sunmmary of data procesing equpmert, akitudes ard distarce

1.3.1.3 Senterce Outine

In this kind of outline, you use sntercesat eachlevel of desription (Sternberg, 1977) This kind
of outline providesgreaer detil ard suggess how you will write the pgper. It is especially useful



because gu cando the ngjority of writing while outlining ard thenfill in transitions, ddails,
exanples,ard soforth. An exanple d a seterce autline is shown below.

V.

This outline compares en route and terminal facilit ies, dtitudes, and distances.
The facilit ies differ in type of air traffic daa processing used.

A. The enroute cansoles dsphly ar traffic dat curently processed Y Host
equpmert.

B. The terminal consoles dsphy ar traffic daa curently processed Y ARTS
equpmert.

The facilit ies dso differ in the dtitudes they control.

A. Enroute controllers generally maintain separation of aircraft at adtitudes
greaer than 10,000 ket

B. Termina controllers generally maintain separation of aircraft at dtitudes less
than 10000 ket

Finally, ar traffic control facilit ies control aircraft within a certain distance from the
airport.

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

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

In conclusion, this secton summarizes he diferences ¢ daia processng equpmert,
atitudes, and distance controlled by en route and terminal facilit ies.

1.3.2 Choosing an Outline

There is no sngle correct outline; you should use the type of outline that facilit ates your writing
(Sternberg, 1977) Some autors like the kewvord outline becaus it orgarizesone’s thougtts
but leaves maximum flexibilit y in the writing. Other authors lik e the sentence outline becauseti
essetialy writes te paper The seterce autline, howewer, canbe time consuming. Some
pele like the topic outline as a copromise. It alows the writer to orgarize ane’s thoughts as
well as the sentence outline but leaves more flexibilit y and is not as time consuming.

1.3.3 Organizing an Outline

Misconcepion: Writers often believe hat the logical devebpment of ideasin a paper
reflects the historical development of ideas n the writer’s head.

You do not have to present ideas in the order you thought of them. More often than not, that
orderis not the best wayto structure your paper The gaalisto creak a rat logical packageso
you will want to take your notes and research and create the organization that best communicates
the ideas. The focus s on the thess ard your argunert. Therefore, it isimportant to orgarize



your outline in sucha waythat you explain the thess of the papemithout including irrelevant
material or making the readerfind the canections betweenthe ideas.

1.3.4 Principles for Writing an QOutline

Your outline slould have a keginning, a mddle, ard anerd, in which you introduce wiat you are
going to say, say it, ard summarize what you have said (Sternberg, 1977) Whenthe reader
begins your paper he or ste reeds sme gereral statenrerts that indicate what the papeis alout
ard how you have orgarized t. Without this, the readercanbecane confused. Whenthe reader
completes the main patt of the paperhe or she reeds a sumary of the ideas pu presered.
Make ckarwhat you believe are the mgjor paints ard reinforce your message.

a. Once you decde upam anorgarizaion, stick with it. Sometimes wiiters clarge he way
they organze a papein midstream usualy without informing the readerthat a clarge s
alout to take phce. This kind of charge cafuses eades ard you should awid fit.
Considerthe following exanple.

l. Introdudion
1. Equipment
A. Enroute: Host
B. Termina: ARTS
[ll.  Enroute
A. Altitude: > 10000 ket
B. Distance: > 10 miles
V. Teminal
A. Altitude: < 10000 ket
B. Distance: < 10 miles
V.  Conclugon

This autline switches its piinciple of organization, beginning with topic Ill. We have
organized Topic Il by types of equipment and Topics Il and 1V by facility. The
organzaion in this exanple siggess that the wiiter washasty ard did not put effort into
making the papereadiy understandalle to his auderce. Worse, it suggess that the
writer does rot realy understand the topic.

b. Organze your writing by thene a topics. Thematic orgarization improves the chrity of
your paper We orgarized he aiginal outline exanple by topic: dat processig
equpmert, akitude,ard distarce. For compaiison, we calld have orgarized te autline
by facilit y.




l. Introdudion
. Enroute
A. Consles: Host
B. Altitude: > 10000 et
C. Distance: > 10 miles
. Termina
A. Consoles: ARTS
B. Altitude < 10000 ket
C. Distance: < 10 miles

IV. Concluson

This orgarizaton is inferior. With a thematic orgarizaton, the readercancompare the
two facilit ies on eachtopic, deweloping anunderstanding of how the fadlit ies differ.
When awriter organizes by facility, the reader cannot begin comparing the facilit ies urtil
halfway throughthe main pat of the pgper. By thistime, 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 papeito understand the thess.

. Orgarize your outline herarchicaly. Use subrdination of ideas. If a papeicontains
many “main” ideas, the reader will have diffic ulty understanding the ideas and
remembering them Considerthe following exanple:

l. Introdudion

[1.  Enroute cansole: Host

[ll.  Terminal console: ARTS

IV. Enroute atitude: > 10000 ket
V.  Terminal altitude: < 10000 ket
V1. Enroute distance: > 10 miles
VII. Termina distance: < 10 miles
VIII. Concluson

All the ideas a& phced o the same level. Mary of the ideas howewer, are related to one
another. Topics Il and Il share the idea of consoles and you can group them under a
common headng. Find ways in which ideassuppat other ideasor fall into a gioup o
similar ideas that contribute to a common argument. Make these ideas subordinate to the
common poaint.



d. Orgarize for your reader Part of writing for the readeris structuring the papelin an
appopriate way For topics of which your readerhas little krowledge,you should make
detailed outlines For topics of which your readerhas more knowledge,you should make
briefer outlines.

1.35 Order

1.35.1 Coorination

In your outline, make sue that itenms o equalsignificarce (coordinates) have comparalde numeral
or letter desgnations (“* Dewveloping anOutine,” 1997). For exanple, a 1 6 comparadeto a 2 aul
so forth. Coordinaes should beat the same level of your argument, nat subardinate or
supeordinate.
a. Correct coordination
1. Commaercial aircraft
2. Milit ary arcraft
3. General aviation arcraft
b. Incorrectcoordination
1. Commaercial aircraft
2. Boeing 777

3. McDonnell DouglasMD-88
(Part bisincorrectbecause 2 ah3 ae spedic types ¢ commercial aircraft.)

1.3.5.2 Subordination

An outline uses levels of headingsto indicate levels of sgnificance (“Developing an Outline,”
1997) Inyour outline, order your ideasfrom gereral to specfic or from alstractto concrete.
You should make a nore gereral or abstract concepta hgher level or rank in the autline.

Your outline indicates he logical structure o your paper Use subrdination to group related
ideasard to indicate ideasthat suppat or provide evderce r arother topic. When severa
topics stare important thermatic relations ard refer to a canmon issue that issue $ a higher level
topic. Make te topics sulbrdinate o the hgher topic. Whenyou meke a caim or put forward
anidea,place sippating agumeris ard eviderce atsubordinate levels in the autline.

Subordination cleaty indicates te cancepual divisions tetweenideasm your paper It draws
connections betweenideasard the evderce ugd b suppat them
a. Correctsulordination
l. Commercial aircraft

A. Boeing 777
B. McDonnell DouglasMD-88

[1.  Military aircraft

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

l. Commercial arcraft

Boeing 777

Desgn

Production

McDonnell DouglasMD-88

Design

Production

In the faulty exanple, there sa | without a Il. Also, levels A throughF are rot equal The
Boeing 777 anl McDonnell DouglasMD-88 ae typesof commercial arcraft; desgn ard
producion are topics elating to the arcraft. You cauld carectthis outline as 6llows:

nmoow»

l. Commercial Aircraft

A. Boeing 777
i. Design
ii. Produdion
B. McDonnell DouglasMD-88
i. Design
ii. Produdion
[1. Milit ary Aircraft
A. B-2
i. Design
ii. Produdion
B. 15
i. Design
ii. Produdion
1.3.5.3 Divison

To divide a bpic, you always need atieas two pats (“Developing anOutline,” 1997). There can
never be anA without a B,a 1 wthout a 2,ard soforth. There is usualy more than one wayto
divide pats, but be consstent in how you divide topics within alevel. Do not change your
organzaion from one topic to the rext.

TIP: Use indentation to separate levelsin your outline. This will give you a visial map to
the organization of your paper.

1.3.5.4 Headihgs

Headngs ndicate the aganzaton of a papelard estblish the logical place d¢ eachtopic. Thus,
topics that are supeordinate to other topics have a higher headng, whereas,topics that are
sulordinate 1 arother topic have a bwer headng. Avoid having only one sulsection headng
within a section just as you would in an outline.
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Determine your headngs ly the hHerarchical arangenert of topics n your outline. The pupose
of headngs b to indicaie the argarization of your paper You slould place elated topics atthe
sane level in the headings, just as hey have the sane level in the autline Herarchy. Topics hat
are sulordinate 1 a gven topic should have headngs hat are sulordinate. Topics hat are
supeordinate to those topics slould, in turn, have supeordinate readngs.

1.3.6 The Haurglass Structure

The hourglass stucture is a usetil organzation, espeally for enpirical papes. The hourglass
refers to the degee d specfficity asyou progress throughthe paper Begin atthe nost gereral
level. Introduce the broad themes and questions you will address, then become somewhat more
spediic, idertifying how you explore those issuesn your paper You should becane increasngly
precse as gu focus a your hypothesesthe spedic methods you enployed, ard the spedic
resuks you obtained. At the nost spediic level of the paperstate your enpirical findings. At this
point, become more general as you discuss the sgnific ance of the results. Initially, describe the
results with respectto the cacrete quesions you aked. Became more gereral ard desribe 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 Qutline

Writers dten view autlines asitne-consuming, extra wak. Outlines,however, are warth the
time and effort. Writing outlines will grestly improve your writing. The advantages of outlining
are listed below.

a. Outlines help you organize your writing. You have many thingsto keep track of in a
paper. Your capecity to keep track of many thingsa once, however, is limited. This is
why it isimpossble to realy have a panfor a paperin your head” If you believe that
you canmentally keep tack d al the ideas ad how you canarange hem you ae
probaldy mistaken A paperwritten from scratch is rambling, urfocused, ard canfusing.
A written outline will k eep track of al your ideas for you. This will ensure that you
discuss dlthe mgjor paints ard write cderent, logical argumerts.

b. Outlines avoid omission of relevant topics. In researching your pgper, you will have many
points. You may inadvertertly forgeta pant or topic that you intended b include n the
paper. Writing an outline helps you remember the paints you want to make and spot any
omissions in your paper

c. OQutlines avoid incluson of irrelevant topics. Sometimes you will r esearch a topic that
seens relevant to the papelin the ealy stages ot no longer seens relevant whenthe
research is keing organized. Irrelevant material shows itself in obvious ways duing
preparation of an outline. Irrelevant topics fail to suppat any other topic or have anly
weak links to any set of ideas. It is easy to diminate irrelevant topics during the outlining
stage.
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d. Outines lelp make your ideas aar By grouping topics hematicaly and sulmrdinating
ideasm your outline, it is easyto evaluate the quaity of your arguments when you lay
them out in outline form. Y ou can then devote time to drengthening weak points and
clanfying any confusig pants.

e. Outines lelp you reseach your paper When you creae anoutline, you spedy exacty
what you need b know to explain and suppat your thess. You canthen check hat you
have all the necessary information. 'Y ou will know exactly what you need to research if
any points are missing. Thisreduces wastd ime and efort spen seaching books arl
articles;you canfocus Your reseach to justthe relevant topics.

f.  Outlines make writing easier. When it comes time to write your paper, you can follow
your detalled outline. Paragraphs fall out of the outline; that is, you will see how you
grouped deasm the orgarizaion of the outline. Make eachmain topic of the outline a
paragraph Elaborate pants based o sulordinate topics. Using the outline mears you do
not have to spend time thinking about what you want to say, jus on how you will say it.

g. Outlines save time. Most of your work will go into making the outline. After you have
finished, the writing part will be easy and fast because gu have laid out the ideas ad have
already organized them. The outline helpsyou avoid writer’s block by telling you where
to begin and how to continue fom topic to topic ard pant to point.

In summay, making an outline will help you write pgpers with

a. High-qualty content;
b. concise,orgarized pesemation; and
C. coherent arguments.

1.4 Sectiionsof a Paper

The following are gudelines br writing anempirical paper They explain the diferent sectons
and what they should contain. Note: the material contained in this secton was skendirecty from
the Publication Manual ofthe American Psychological Asociation(pp. 11-20).

14.1 Introdudion

14.1.1 Introduce he Roblem

The body of a papeopens with an introduction that preserts the spedic problem under sudy
and descibesthe reseach strategy. Tell thereader

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

c. thetheoreticalimplicatons of the sudy and how the sudyrelatesto previous wak in the
area,and

d. thetheoretical positions tested aml how they were deiived.
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A good introduction arswers these quesbns in a paegraphor two and, by sunmmarizing the
relevant agunens ard dag, gives the readera irm serse d what you did ard why.

1.4.1.2 Dewlop the Backgiound

Discuss lte germral literature tut do not include anexhausive historical review. Assune your
reader is intelligent and knowledgeable but does not know about your paticular topic. Cite and
reference anly works petinert to the spedic issue. Avoid nonessenia detils. Refr the reader
to gereral suiveys a reviews d the topic if they are aailable.

Whenrelevant, you should treatcontroversial issuesdirly. A simple staterrert that cettain
studiessuppat one cacluson ard others suppat arother is better thananexensive ard
inconclusive discussion. Controversies need resolution. Discuss how your pagper will help the
readerdecde letweentwo sides ¢ a delate.

14.1.3 State the Rurpose ad Ratonale

After you have introduced he problem ard deeloped he kackgiound material, tell what you did.
Make this gatement in the closng paragraphs of the introduction. At this paint, a ddinition of
the vaeriades ard a brmal statenmert of your hypotheses gie clarity to the paper Address or the
readerthe following quesiobns. What variades dd | planto manipulate? What resuks did | expect
ard why did | expectthen?? Cleaty dewelop the rationale for eachhypothess.

14.2 Method

The Method Secton desribes in detil how you conducted the gudy. Sucha desription eraldes
the reader to evaluae the gppropriateness of your methods and the reliabilit y and the validity of
your resuls. It also pemits expelierced nvestigators t replicate the sudy if they sodesre.

Include anly the information essetial to comprehend ard replicate the sudy. Insufiiciert detil
leawes te reademwith quesions, too muchdetil burders the readerwith irrelevant information.

It is bath conventiond and expedient to divide the Method Section into labded subsections
These usialy include desriptions of the participants the apparmatus(or materials), and the
procedue. If the design of the experiment is complex or the stimuli require detailed description,
you may need addional sulsecions or sulheadngs © help reades find spedic information.

a. Participants. Appropriate idertification of reseach paticiparts is necessar for assessg
the results (making comparisons across groups, generalizing the findings and making
compaiisons in replicatons, literature reviews,or secodary dai aralyses. You should
adequaely describe the sample, and it should ke representative (if it is not, give the
undellying rea®ns).

Report the proceduesfor selecing paticiparts ard asigning themto the various groups
Also explain ary agreeners ard paynerns made. Whena paticular denographc
characteristic is anexperimental variade or is important for the interpretation of resuls,
descibe the goup spedicaly (e.g., age,gerder).
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b. Appam’tus The sulsection on appasatus briefly descibes the appastus a materials used
ard their function in the experiment. Always mention stardard laboratory equpmert (i.e.,
furniture, stopwatches, or screers), but detil is not necessayr. Idertify specalized
equipment obtained from a commercial supplier by the modd number of the equipment
and the supplier’s name and location. You may want to illustrate complex or cusom-
made equpmert by a diawing or photograph. In addtion, you may wart to include a
detailed desription of complex equpmert in anappemulix.

c. Procedue. The sulsection on procedue sunmarizes eaclstep n the execuion of the
reseach. Include te instructions to the paticiparts, the formation of the gioups,ard the
speciic expelimental manipulations. Descrbe randomization, counterbalarcing, ard other
control feaures n the deggn. Summarize a pamphrase nstructions urless tey are
unusualor compose anexpelimental manipulation, in which case pu may presem them
verbatim. Most readers are familiar with sandard testing procedures; do not describe
themin detil unless you used rew or unique pocedues

Remrember that the Metod Section stould tell the reademhat you did ard howyou did it in
sufiiciert detil sothat a readercould reasmally replicate your study.

14.3 Reslts

The Resubk Secion sumnmarizes he dat cdlected aml the shtistical treament of them Frst,
briefly state the man results or findings Then report the daa in sufficient deail to justify the
conclusions. Discusgig the thearetical implicatons of the resuls is not appopriate rere.
Mention dl relevant results including those that run wunter to the hypothesis. Do nat include
individud scores or raw daa except for sngle-case designs or illustrative samples, for example.

The resuks o anexperiment (e.g., Group 1 was rare accuete thanGroup 2)are d interest, not
the datisticaltests. Use datisticsto suppat gatenerts of finding; do not make themthe focusof
the Resuk Section.

When reporting inferential statistics (e.g., t tests, F tests, ard ch-squase), include nformation
about the obtained magnitude or value of the test, the degrees of freedom, the probabilit y level,
ard the drection of the efect Be sueto include desdptive satistics €.g., mears a mediars).
Where you report means, always includean associated measure of variabilit y such as sandard
devations, variarces,or meansquae erors. You stould not review kesic assurptions suchas
regjecting the rull hypothess. If there is a quesbn alout the appopriateress & a paticular test,
however, be sure to jugify the use of that test.

144 Discussbn

Openthe Discussion Secton with a ckargatenert of the suppat or non-suppat for your
original hypothesis. Similarities and differences between your results and the work of others
should clarify ard canfirm your conclusions. Emphasie hearetical consequeices @ the resuks
and the validity of your conclusions.
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Avoid weak theoretical comparisons in your discussion. Speculation is in order only if it is (a)
identified as such(b) related closely and logicaly to empirical data or theory, and (c) expressed
concisely. Identifying the practical and theoreticalimplicaions of your study, suggesing
improvements on your reseach, or proposing new reseach may be appopriate but keep hese
comments brief. In general, be guided by the following questions:

*  Wha havel contributed?
* How has my gudy helped to resolve the original problem?

* What conclusons aml theoreticalimplicatons canl draw from my study?

Therespases b these quesbns are the cae of your contribution, and reades have aright to
clear, unambiguaus,and drectanswess.

145 Refrences

Jud asdatinthe papesuppat interpretations and canclusons, reference ctations docunment
statements made alout the literature. All citations in the manusciipt mustappeaiin the reference
list, and you mustcite dl references ntext. Guiddines br references ae presered in Section 4,
SpecH Topics.

146 Apperix

An appendix is useful for relevant material of adocument that may be distracting in the body of
the paper Some examples d material sutable for an appenlix are @ anew computer program
speciicaly desgned for your reseach and uravailable esewtere, (b) an unpuldished text and its
validation, (c) a complicated mathematical proof, (d) alist of stimulusmaterials, (€) a detailed
desciption of a canplex piece d equpment, or (f) quesionnaires. Include amappewlix only if it
helpsreades to understand, evaluate, or replicate the sudy:.

2. General Writing Concerns

2.1 Paagraphs

A paiagraphis a cdlection of sentenceslinked ty a sngle theme (‘The Paegraph” 1997).
Sentences wihin a paegraphshould not warder from topic to topic. Howewer, this does rot
mean you should limit a single topic to one paragraph. In fact, breaking paragraphs into smaller
units alows the readerto pause. Determine the length of a paegraphby how many serences ypu
need b discuss pur theme.

A topic senence exresseshe mainidea d the paegraph Even thoughtopic semences can
occur anywhere in the paegraph authors stould puttheir topic setence rearthe beginning of the
paragraph. This will ensure that readers will understand the central theme of the paragraph.

When atopic spas seeral patagrapts, it is uselll to link them with transitional words wtenever
possble. There ae seweral types d transitional words, and eachcaegay leads pur readerto
make cetain connecions or assurptions atwut the two paragrapls that you are canecing.
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Somelead your reader forward and imply the “building” of an idea or thought, while others make
your readercompare topics a draw caclusons from the preceding thoughts. The following list
provides sane common transitional wordsyou canuse. Note: the material contained in this
section wastakendirecty from “Transitional Devices” (1997)

a. By addtion. When one paegraphexpards upan another, you may wart to start the
secand paegraphwith transitional words suchasagain besdes equally impotant,
finally, further, furthemore, next lastly, moreovey or what's more. This will alert the
readerthat you cantinue e idea nto the next paragraph

b. By compaison. When a secod paegraphfocuses a atheme thatis a canparison of the
first, use wads suchas vhhereason the othehand exceptby compaison, where,
comparedd, up agains, balanced agairtsbut, although converse}, and meanwile.
These wordsindicate that the new paragraph will contain a contrasting idea to that of the
first one.

c. By proof. When you provide poof to an initial paagraphin the secad, use wads such
asbecaus, for, since for the same reason, obviousy, evidenty, furthemore, moreovey
besdes indeedin fad, in addition in any cas, and that is

d. By excepion. Wordsthat canconvey excepions to previous ppics ncludeyet, still,
however, neverheless in site of, despite, of course, once in a while, and somedimes.

e. By emphask. If you need emhaskto strengthen previous houghts, usedefinitely,
exremely, absolutely, postively, naturally, surprisingly, always forever, perennially,
eternally, never emphatically, unquesionably, without a doubtcertainly, undeniably
and without reservation.

f. By sequene. Rehbted items within and betweenpartagrapts canbe linked wih transitional
words sueh as frst, second third, and < forth. Additional words deroting sequerce
include nextthen, following this at thistime now at this point, after, afterward,
subsequently finally, congquently previousy, before this, smultaneouly, concurently,
thus therebre, and hence

g. By example. If citing examplessuppating previousthemes try words such asfor
instance in this case, for exampé, in anothercase, on thisoccason, in this Stuation,
take he case gfto demonsate to illustrate and asan illugration.

h. By summay or concluson. To inform the reader that a paragraph will summaize ideas
mentioned in previous paegrapts, begin the setence wih transitional words suchasin
brief, on the vinole, summing upto concludein concluson, aswe have sown, aswe
have sai, hencetherebre, accodingly, thus or asa result.

2.2 Active Voice

A writer canmake setences easr to read ly writing in the actve voice (‘Active/Passve Verbs,”
1997) Thevoice (@ctve or pasive) isnot the same asthe tense of averb. Senencesusng the
active voice ae storter, more powerful, and tell us exacly who did whet. The sulpectof a
serience wiitten in passie voice s ambiguaus;thatis, it has animplied sulpect Sentences
written in acive voice tave an explicit subect
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A majority of passive sentences contain acompound verb (the past tense of the verb to beand an
addtional verb ending in edor ing). To change a setence fom passie to actve canstruction,
take the objectof the prepdasitional phrase anl make it the sulpect Then, take the canpound verb
and eliminate the form of to be

TIP: A sertence sactive if the sibjectof the senence performsthe acion. If you find
your sertence has animplied subject, rewritethe sermence o cleary state the sibject

Passve: Theingructionswere written by Ms. Williams.
Active:  Ms. Williams wrote theingructions
Active: Ms. Williams is writing theingructions

While recagnizing that there ae setences hat do read letter in the passie voice,writers stould
predaminately use adtre voice. Howewer, in some casesthe passie voice s accepable. For
example, use pasive voice f you donot know who performed the acton or if you donot wart to
indicate fault.

Passve: The sftwarewaspooiy desgned.
Active:  The XZ Company dagned the sftware pootly.

2.3 Conciseness

Concise writing relieves your reader of having to put too much effort in understanding the
material. Concise setences ae eas¥ to read ad improve darity. This secton provides nethods
to reduce or eliminate expendable phrases, qudifyin g words redurdant pars, sulject-verb
sepaation, and run-on sertences.

a. Experdable phrases. In many instances,you canimprove seriences ly replacing
experdable phrases wih single words. Table 1 dfers alist of experdable phrases ad
wordsyou canuse in their place (Conciseness,” 1997;“A New Approach” 1993)

b. Quadlifyingwords Eliminating qudifyin g words can make sentences more concise and
clear. Qudlifying wordsonly dilute the meaning of good words Table 2 lists qudifying
words and their replacenent (“A New Approach” 1993)

c. Redurdart pars. Some writers use redurdart wordsto emphasze a pint. Thes wads
only add to the wordiness of adocument. If you can identify and eliminate such words,
you will improve your paper. Table 3 lists redundant pairs and their replacenent
(“Conciseness,” 1997).

d. Subectverb sepaation. When you sepagte a sulpectand its verb by long, wordy
phrases,the reademay becanelost. To reduce his problem, rewrite the setence puting
the phrase ether before (or preferably after) the sulpectverb combination.

Poor. Sysem gcuiity, becaus ofthe giowing use ofcomputes to gore and poces
FAA information, is a majorconcen.

Better: Sysem gcuiity is a majorconcen becaus ofthe giowing use ofcomputes to
store and poces FAA information.
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Table 1. Experdalde Phrases

Use:

In Place of

because pwhy

the reasm for

for the reasm that
due b the factthat
owing to the factthat
in light of the fact

on the grounds that
this is why

when

on the occason of
in adtuaion in which
under circumstarces n which

about

as regads

in reference to

with regard to
conceming the netter of

must or should

it is crudal that

it is necessar that

there is a reedhecessy for
it is important that

can

isaldeto

iS in apogition to
has the capaay for
has the abilit y to

may, might, can, or
could

it is possible that

there is a clarce hat

it could happenthat
the possibilit y exists for

now a thistime
after further consideration
by by usng
throughthe ue o
of derived from
related to
asseiated wih
to in order to
use utilize
enploy
make ue o
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Table 2. Qualfying Words aml Their Rephcenert

Replace: Wit h:
completely devoted devoted
utterly rejecied regjecied
perfecty clear clear
completely accuete accuete
completely compatible compatible
quite innovative innovative
guite precise precse
the actial number the rumber
not acualy true untrue
almost unique unique
catgaical denal a demal
completely surrounded surrounded
cylindrica in shape cylindrical
few in numkber few
streamlined in gppearance streamlined
quite impossible impossible
very relevant relevant
very true true
Very necessary necessar
hard evderce eviderce
wholly new new
real problems problems
realy dargerous dargermus

the absolute minimum amount

the minimum amount
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Table 3. Redumlart Pairs ard Their Rephcenent

Replace: Wit h:
past memories memories
various differences differences
eachindividual individual
basic fundamentals fundamentals
true facts facts
important essentials essentials
future plans plans
suddencrisis crisis
terrible tragedy tragedy
end result result
final outcome outcome
free gift gift
past history history
refer back refer
midway between between
atotd of 20 20
entirely complete complete

e. Runon seriences. Runon sertences cotain two or more indepemlent clauseshat are

joined wih no conneciing word or incorrect purctuation to sepaste the causes{Run
ons,” 1997). To avoid such errors (a) make the indepenlent clauss separate sentences
(b) join the two clauses wth a cardinating conjunction preceded ¥ a canma, or (c)
place a semcolon before the secaod clause.

Incorrect:

Correct:

Correct:

Correct:

2.4 Coherence

One contoller wasworking the high sctor, the othewasworking the
low secbor.

One contoller wasworking the high sctor. The othemasworking
the lowsecor.

One contoller wasworking the high ector, and the othewas
working the lowsector.

One contoller wasworking the high ector, the othemasworking the
low secbr.

Coherence sthe charactristic that makes witing easyto understand; it isthe “glue” of a
patagraph Coherence accurs when sertences fow logicaly from one to the next. To increase
coherence, writers stould use dgical bridges ad verbal bridges m their docurents.

Theidea @ logical bridges $ to maintain the sane topic from serence © serence. Asthe name
implies, logical bridges esure that a canmon theme flows in alogical manner throughout the
paragraph You should not jump from topic to topic or write in sucha waythat a sequece d
eventsis not chronological
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Verbal bridges ae methodsto keep he readerinformed d who is doing what. They increase
continuity betweensenences ly repeatng keywords am synonymous wadsin sulsequen
seriences. Howewer, you should be careful not to introduce bo many synonyms as b confuse he
reader Take the following example, “The NIMS program manager....” Inthe setence hat
follows you say, “The program manager....” Instead d repeatng one of the two previous
suhects, you may have the uige © say “The NIMS manager...,” which may causelie readerto
guestion if you are ill t alking about the same person. Transitional wordsalso are verbal bridges
that you canuse o link common ideas spamng two or more sertences.

25 Clarity

Long sentences fille d with qudifyin g language, complex structure, and modifying phrases are
difficult to read. Regardless of the technical expertise of your readers, they will not understand an
unclear document! On the other hand, short sentences without fancy wordswill enable your
reader to urderstand the material with little effort.

Long wordsoften fail to produce ckarimages @ objects or processesnthe minds d the reades.
Shorter words alow greatr concertration and erhance the impactof your writing. Renember,
short words are more powerful than multi-syllable synonyms.

Poor: Subgquent to theaceipt ofthis letter, it is incumbent on alligpewisors to
advie theirorganizationsto comply wth the newdirective.

Better: After recewving this letter, all supervsors mustinform therr staff of the new
directive.

To improve the readabilit y of adocument, you should use short, concrete words Abstract words
make it hard for your readerto concepudize heidea ypu are trying to convey. You canform
abstractand meanngless phases fom Table 4. Selecta ward from eachof the three cdumnsto
creake animpressive-sounding phrase hat has no meanng.

Table 4. Forming Mearnngless Phrases

Column A Column B Column C
functional interactive interface
operational input area
sequertial systems suppat
incremental output compdibilit y
dynamic applcatons environment
modular facilities appoach
overall parameters basis
integrated capabilities implementation
concepual communicatons analysis
multiple performance criteria
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2.6 Tense Consistency

Inconsistent tense within paragraphs will confuse readers. Maintaining consistent verb tenses will
ensure a snooth flow of ideas ad easgr readng for the intended audince.

a. Use pastense (e.g., “Jones etal. reported”) or presem perfecttense (e.g., “reseach has
shown”) in literature reviews(APA, 1994)

b. Use ally pasttense in the Method and Resuis Sections.

c. Use e presentense (e.g., “the resulks of the sudyindicat€’) in the Introdudion,
Discusspbn, and Concluson Sections.

2.7 Paradlel Construction

Paralel construction allows smoother flowing sentences. Parallel construction means that words
phrases,or clauses &ve a caonsistent structure or form. This s critical when writing a seles o
making alist. Three methodsof making sentences parallel are

a. with the -ing form of words,

Example: The authorcould ug omanizng, outlining, and planning afelp
when witing a document.

b. with infinitive phrases, and

Example: The authors responsbility is to organiz, outline,and plan a
document.

TIP: You caneither useto before all the velbs in a serience orbefore justthe first one.

c. with wordsending in the same suffix (“Pailel Structure,” 1997).

Example: The FAA decided to puwha® the equipment becaus isaffordable,
maintainable and usble.

2.8 Using Lists, Tables and Figures

Lists, tables,and figures povide a &rge anount of datin a snall spacetherefore, writers stould
use them whenever it will make it easier to understand the associated text. Besidesimproving
understanding, they provide exact values and can efficiently illustrate main effects.

The adage d picture is worth athousar words” holdstrue for figures h a daunent. Reades
caneadly understand proceduesof an expeliment by usng figuresand text. Figuresof
professional qudity attract the reader’s eye and best illustrate interactions and general
compaisons, but they are not quite as pecse asdbles.

“When you use #bles o figures,be certain to mention al of themin the text. [Remember,] tables
and figuressupplement the text; they camot do the ertire job of communicaion. Alwaystell the
readerwhat to look for in tables anl figures anl provide suficient explanation to make them
readily intelligible” (APA, 1994)
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3. Sentence Caostruction

3.1 Gramma

Good gramma is essential when commuricating ideas in a document. Grammatically incorrect
sentences, misspdled words and ambiguity will le ave your reader with the impression that you
have little regard for your report. Inturn, the reader will adopt this attitude This section
preseis some of the major problem areas coceming grammar and gudeines br avoiding
common pitfalls.

3.1.1 SubectVerb Agreenent

Grammaticaly correctseriences lave suljectand verb ageenent. There ae cases wdn
agreenent may not be readly discenible. This secton provides lasic rules for matching verbs
with sngular and plural subects. Note: the material contained in this secton was skenfrom
Sabin (1977,pp. 173174),

a. Subecisjoined ly and. When suhects ae joined ky and or both use a pliral verb.

Example: Dr. Smith and DrJonesare expeimental iesearch pgychologiss.
Exceptions:

1. If two or more subects canected ky andrefer to the same person or thing, use a
singular verb.

Example: The acting banch manageand Technology @nmittee
chairperson isMr. Smith.

2. When two or more suljects cannected ky and ae preceded ypeach,every,many,a,
or many ause a sigular verb.

Example: Every aurveillance,communicationand navigation ygstem is
maintainel by Airway Fadlitie s technidans

b. Subectsjoined ly or or similar conjunctions. When subjects are joined by or, either...ar,
neither..nor, or not only..but al®, use a sigular verb.

Incomrect: Neitherthe contoller nor the pilot vere aware that gparation waslos.
Correct: Neitherthe contoller nor the pilot vas awnare that gparation waslos.

TIP: Take out one ofthe swjects ard see i the setence stll makes serse.

c. Combination of sngular and plural nouns as sujects. When a canpound sulject consists
of both singular and plural nouns canected ty or, either...or, ndther...nor, or not
only...but al®, use a erb that agrees wih the neaser pait of the sulpect

Incorrect: Either the sipewisor or the techniciansvas responsble.
Correct: Either the sipenisor or the techniciansvere responsble.
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d. Codllecive rouns as sujects. A cadlective rounis a wad that is singular in form but

represems more thanone peson, arimal, or thing. If you think of the cdlectve roun as
acting as a un, use a sigular verb.

Incorrect: The Technical Avisory Group elect newnembes annually.

Correct:
3.1.2 Pronouns

The Technical Avisory Group electsiewmembes annually.

A pronounis a wad that refers to a roun. To keep yur readerfrom being canfused,the
pronoun must agree n number ard pewson with the roun. In addtion, the roun that the pronoun
refers to mustbe clear Note: the neterial contained in this secton was skenfrom “Using

Pronouns Cleatty” (1997)and “Pronoun Case” (1997)

a. Pronounsmeatching nouns in number. If anounis sngular, the pronoun mug be sngular;

if a rounis plural, the pronoun mug be plural.
Incorrect If a Team Leader i presentthey char the medng.
Correct: If a Team Leadeis preent, he orshe chais the meeting.

TIP: Do not use plural pronounslike they to refer to an individual of unspecified
gender. Use he orshe, the person, the individual, and thelike or don’t use a
pronoun.

You should awid the cattinual usee o he orsheif the noun implying the action can be
either mde or femdes. In many instances, the easiest way to correct this problem is to
make the noun plural. This will minimize the need to use he orshethroughout the
paragraph

Correct If Team Leaders are presenthey chai the meeng.

If this is awkwau, authors may choose 0 atternate ketweenmale ard female pronouns as
long as hey are caeful not to confuse he reader

Correct: If a Team Leadeis preent, he chais the meeting.If not, she may
reschedule it.

. Pronounsmatching nouns in person. Pronounsmug match nauns in pason. For
exanple, if you write the rounin first petson, the pronoun mustalso be in the first person.
Switching between pasons will confuse the reader. Table 5 provides alist of sngular and
plural pronouns.

Table 5. Singular ard Pural Pronouns

Person Singular Plural
First pa'son [, me, mne we, us our, aurs
Secad peson you, your, yours you, your, yours
Third person he, him, his they, them, their, theirs
she, he, hes
who, whom, whose
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c. Pronoun case.A pronoun canbe one of three cases—sjdrive (whereit isthe sulpecy),
objective (where it is the object of averb or prepositional phrase), or possessive (where it
expresses wnership).

Incorect: When an expementercollectsdata,you $ould do & accuately.
Correct: When an expa@mentercollectsdata,he orshe $ould do ® accuately.

TIP: To determine the corect case wlere there are two pronouns or a noun and a
pronoun, try dropping the noun or oneof the pronounsand e if the sentence
makes sense. Look at the following examplesfor clarity.

Incomrect: Bob and me have tdyfout ofAtlantic City Airport on Wedneslay.
(Temporarily eliminating Bob and, would you say, “Me have to fly...?")
Correct: Bob and Ihave to fiy out ofAtlantic City Airport on Wedneslay.
Incorrect: He gave the Tésind Bvaluation Ran to Teesa and |

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

Correct: He gave the Tésnd Bsaluation Ran to Teesa and me.

d. Minimizing indefinite pronouns. You mug ensure that there is no ambiguity between a
pronoun and the noun that it replaces.

Poor: Even though the atraft skidded on theunway, it was minimally damaged.
(It is unclearwhat was daraged-he arcraft or the urway.)

Better: Even though the atraft skidded on theunway, the munway was minimally
damaged.

3.2 Purctuaion

“Punctuation isthe properuse ¢ marks...to sepasate wordsinto sertences,clausesand
phrases...b clarify meanng” (Webger's, 1988) These marksinclude canmas, colons, semi-
colons, parentheses, dases hyphens, and qudation marks.

3.2.1 Commsas

There ae numerous ules petaining to the use da canma. This secton is not exhaustive; these
rules clrify the most common errors. Note: the material contained in this secton was tken
directy from “Using Commas,” (1997)

a. Use a conmato sepaate indepeent clauses wen they are joined by any of the seen
coordinating conjunctions (i.e., and, but, for, or, nor, so, and ye.

TIP: An independent clause is a group of words that contains a subject and verb
and is a conplete sertence.
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Incomrect: A local contoller is responsble for arriving and depéaing aircraft but
the giound contoller is in chaige ofaircraft on the aiport surface.

Correct: Alocal contoller is responsble for arriving and depéaing aircraft, but
he giound contoller isin chamge ofaircraft on the aiport surface.

Use a conma after introductory clausesphrases,or words that come before the main
clause.

Incomrect: During the planning phasthe committee meeekly.
Correct: During the planning phas the committee meteskly.

Use a paiof commas 0 setoff clausesplrases,or words in the mddle o the seterce
that are ot essetial to the neanng of the seterce.

TIP: If you can kave outa clause, a phrase, or words and the entence sill makes
sense, sd it off with a comma or commas.

Incorrect: The paticipant ansvered comectly accoding to the data collector
Correct: The paticipant ansvered correctly,accoding to the data collector
Correct: According to the data collectothe paticipant ansvered correctly.
Correct: The paticipant, accoding to the data collectoansvered correctly.
. Do not use a coomawhenthe chuse bgins with that.

Incomrect: The smulation ®ftware, that the Human &ctors Laboratory pesonnel
use isATCoach.

Correct: The smulation ®ftware that the Human &ctors Laboratory petsonnel
use isATCoach.

. Use canmeas to sep@rate three o more clauses,phrases,or words isted in a seres.
Incomrect: The aircraft typesincluded a 737a 747 and a 757.
Correct: The aircraft typesincluded a 737a 747,and a 757.

Use canmeas t sepaste two or more adecives hat descibe the sane word.
Incorrect: The lage biick building houssthe en oute lab.
Correct: The lamge, brick building houssthe en oute lab.

. Use conmas rearthe erd of the seerce b sepaate shaiply contrasted eeénerts in the
serierce @ to indicate a dstinct voice pause.

Poor: The slection tesis valuable ifreliable and valid.
Better: The glection tesis valuable,if reliable and valid.

Use canmeas to setoff geayraphical names, itens in daes (exceptthe nonth ard dayor
month ard year, addessesdxceptthe steetname ard number), ard titles n names.
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Correct: The William J. HughesTechnical @nteris located neaAtlantic Gty,
NewdJersey.

Incorect: The bombing oPan Am Flight 103 occured on December21.
Incorrect: The bombing oPan Am Flight 103 occured in December1988.
Correct: The bombing oPan Am Flight 103 occured on Decembe21, 1988.
Correct:  John SmithPh.D., is a newmemberof the humandctors group.

i. Use canmas 1o setoff directquaations from other paits o a seterce.
Incorrect: The pilot @id “Welcome aboat, ladiesand gentlemeh.
Correct: The pilot id, “Welcome aboat, ladiesand gentlemeh.

j- Use canmas arywhere in the seterce © prevert possble carfusion or misreadng.
Incorrect: To Air Traffic contollers are extemely impotant.

(Without a commareaders will try to group Ar Traffic with controllers, in which
case the sentence will not male sense))

Correct: To Air Traffic, contwollers are extemely impotant.

Commas in the wrong places carchop ideasmto wrong pieces o confuse he readerwith
unnecesary paugs

a. Do not place a conma betweena sulpectard its verb.
Incomrect: The contoller in training, is newto the Kansas City Center.
Correct: The contoller in training isnewto the Kansas City Center.
b. Do not place a conma betweentwo verbs.
Incorect: The engineedesgned the ystem,and asisted in the development.
Correct: The engineedesgned the ystem and assted in the development.
c. Do not place a conma betweentwo indepemert clauses sepated by becaus.

Incomect: Subject matteexpets provided peciic example®f poordesgn,
becaus the htegrated Roduct Team neededpoting data br human
factors.

Correct:  Subject matteexpets provided pecific example®f poor desgn becaus
the Integrated Roduct Team neededgotting data br human &ctors.

3.2.2 Semi-Colons, Colons, Parentheses, and Hyphens

This secton provides wles that appl to the semcolon, caon, paentheses,ard hyphen The
rules are nat exhaudive but merely highlight the most important aspects.
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a. The smi-colon (“Purctuaton,” 1997;“The Comma,” 1997)

1. Use a semrcolon to join two indepemlert clausesd make a sngle serterce. If both
clauses & ot indepenlert (either two depewert clausespr anindepewert ard a
depemlert clause) use a coomato join the two.

Incomrect: Dr. Smith isan FAA ingpector, who hasthe additional esponsbility
of head invesgator.

Correct: Dr. Smith isan FAA ingpector, he haghe additional esponsbility of
head invesgator.

2. Use a seimrcolon to sepaste a seres d elenrerts in which one ekment contains
COMM&S.
Incomect: The aircraft is a Boeing 737red, yellow and blueand 25 yeasold.
Correct: The aircraft is a Boeing 737;red, yellow and blue;and 25 yeas old.
b. The cdon (“Purctuaion,” 1997)

1. Use a cton after you have made a conplete staterrert ard wart to list one a more
complete ideas suchas a sees d direcions, a ist, or a drectquaation that is one
or two sererces bng.

Incorect: The @ntral Region includedour gates Nebraska, lowa, Kansas and
Missouri.
Correct: The @ntral Region includedour sates Nebrasa, lowa, Kansas
and Mssouri.
2. Use a cton betweenthe hour ard minutes.

Example: The aircraft leavesat 5:30 pm.

c. Paentheses (“Purctuation,” 1997). Use paentheses for extra neterial that you include n
a seterce hut is not realy pat of it. For exanple, daes, saurces,or ideas hat are
discannected fom the rest of the seerce ae setapat from the seterce wih
parentheses. You should always use paentheses in pars ard uge themspaiingly.

Incomect: The tes adminigrator digributed the qué®nnaire to all contollers see
Appendix A

Correct:  The tes adminidrator digributed the queé®nnaire to all contollers (see
Appendix A.
d. The hyphen

1. Use a lgphento identify a canpound adgctive cansisting of two or more words that
function asa unt ard express a sngle thought (“Using Hyphers,” 1997). In addtion,
use be hyphenbetweenanadpective ard noun combination appeaing before the roun
they modify.
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Incorect: The long,range plan w@sdue on Tuetay.
Correct: The longrange plan wsdue on Tuetay.

. Whena rumber ard a roun form a ane-thought modifier before arother noun, make
the first noun singular ard hypherate the eypression (APA, 1994,p. 72).

Incorrect: The pilot maintained a 330 degg couse.
Correct: The pilot maintained a 33@egree couse.

. Whentwo or more hypherated nodifiers in a seies tave a conmon base,you may
wart to drop the hese, but you mug maintain the hyphen (APA, 1994,p. 72).

Poor: Only sscondlevel, third-level,and burth-level tover controllers
participated in the wdy.

Better:  Only cond; third-, and burth-level tover contmollers participated in
the sudy.

. Hypherate a wad to awid canfusion or anawkwad cambination of letters (“Using
Hyphers,” 1997).

Incorrect The recreaiton ofevens led to a ckarer pcture.
Correct The recreation ofevensled to a ckarer prture.
Incorrect The senmindependenempbyee vas absent
Correct The semindependenempbyee vas absent

. Do not hypherate adwerbs ering inly (APA, 1994,p. 72).

Incomrect: The local ppfesional ciety invited the idelyknown geakerto give
a talk on guation avarenes.

Correct: The local pofesional $ciety invited the idely know geakerto give
a talk on guation avarenes.

. Do not hypherate canparative a supetative adgcives(APA, 1994,p. 72).

Incorect: The FAA selected the betteequipped gnulation laboatory.
Correct: The FAA slected the betteequipped isnulation laboatory.

. Do not hypherate a &tter or numeral used asa nodifier (APA, 1994,p. 72).

Incomrect: The Gategol-X airports are the lageg airports in the nation.
Correct: The Gategol X airports are the lageg airports in the nation.

. Do not hypherate canmon fractions that you use asnouns (APA, 1994,p. 72).

Incomrect: Approximately ondialf of the €reenes are rom Fhiladelphia.
Correct: Approximately one halbf the €reenes are from Fhiladelphia.
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3.2.3 Quadation Marks

a. Quaation marks should only suround sameone eke’s exactwords usedn your docunent
(“Quatation Marks,” 1997). If you insert a wad or wordsin a drectquaation, erclose
them in brackets ([ ]). If you omit aword or words, use dlipses (...)? Use qudation
marks to idertify direct quaations from atticles,books, or other saurces.

Incorrect: Dr. Jonessaid free fight will mark a big change in theavid. (If thee
were Dr. Jones’ exact words.)

Correct: Dr. Jonessaid, “F ree fight will mark a big change in theavld.”
Correct: Dr. Jones said, “Free flight will...change..theworld.”

Correct: Dr. Jonessaid, “F ree fight will mark a big change in theavid [of
aviation).”

b. Use qudation marks to indicaie a wad that is used ionicaly, a sarg term, or a wad that
you use aut of context (APA, 1994,p. 65). Use qudation marks only the first time you
use he wad.

Incomrect: The sipewisor consdered the conwller’s actions“normal” behavior.
“Normal” behaviorincludesrapid, louder speech undesgressful
stuations

Correct: The sipewisor congdered the conwller’s actions“normal” behavior.
Normal behaviorincludesrapid, louderspeech undesgtressful stuations

c. Do not use qudation marks to enphasze wads use old (NYMA, 1996)

Incorrect The tchntian dd “not’ exphin the difference beteen corredive and
preventive maintenance.

Correct: The technician diaghot exphin the diference beteen corredve and
preventive maintenance.

3.24 ltdics

Whenthe Publication Manual ofthe Anerican Psychological Asociation (APA) calls for you to
undeiine items suchas he rames d books, magazne pulicatons, ard statistical letters, submit
them in italics. This will save the technical editor time in changing al underlining to italics.

Incorrect The pilots scaed sgnificartly higher on the first condition F(1, 250) =
7.14,p < 01.

Correct: The pilotsscored sgnificantly higheron the irst condition K1, 250) =
7.14,p < 01,
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Incorrect Stein, E. S.(1984) The measirement of pilot peformance-A master-
journeyman appoach(Rep.No. DOT/FAA/CT-83/15) Atlantic City, NJ:
FAA Techical Certer.

Correct  Stein, E. S.(1984). The measrement opilot pefformanceA mager-
journeyman appyach(Rep. No. DOT/FAA/CT-83/15). Atlantic City, NJ.
FAA Techical Center.

3.3 Miscelaneous

This secton contains guideines o1 miscelaneoustopics hatinclude wles for the carectusage ©
troublesame wards, dargling modifiers, and expressing numbers as igures @ words. In addtion,

it offers help to writers wren they use he altoreviations etc., i.e., and e.g. and provides examples

of sexstterms.

3.3.1 Troublesome Words

a. Which and that. You should use which and that when referring to placesobjects, or
animals (Sabin, 1977,p. 198).

1. Alwaysuse which to introduce depettent (nonessetial) clauses ath setthe chuse &
with commas.

Incorrect: Dr. Smiths report that | sent you las week,should be ointerest to
you.

Correct: Dr. Smithsreport, which | sent you las week,should be ointerest to
you.

2. Use thatto introduce ndepement (essemial) clauses.

Incorrect It isthe reportwhich | sentyou hstweek.
Correct It isthe reportthat | sentyou hstweek.

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

b. Who and that. Usewho when you meanthe individualor the individualty of a gioup ard
that when you refer to a chss, speces or type Sabin, 1977,p. 198).

Incorrect He isthe onl one ofmy saff thatretired fom he FAA.
Correct: He isthe only one ofny gaff who retired fom the RA.
Incomrect: She ighe kind ofresearcherwho we should hire.
Correct: She ighe kind ofresearcherthat we should hire.

c. Affectand efect The wadsaffectand effectare very problematic despie their quite
different meanngs When usng them, remember these defnitions to guide you on which
word is correct (Webger's, 1988)
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1. Affectisa verb meanng to influerce, charge, or assure.

Incorrect: Alternating $ift work will not effect human pgformane.
Correct: Alternating $ift work will not affect {nfluence orchange)human
performance.
2. Effectused as aaun mears resuk or impresson.

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

3. Effectused as aevb mears o bring alout.

Incomrect: It is esential that we affect an immediate taaround in the tesreport.

Correct: It is esential that we effect pring about)an immediate turaround in
thetest report.

TIP: Effectis rarely used as averb and often in passive sentences. Take extra
caution when usng effectasa velb.

d. While ard whereas. To awid canfusing the readey while should be used only in
asseiation with time references If you donot make a eference b time, usealthough
whereasand, @ butin place d while.

Incorrect The humandctors spealist provided excéent commerg, while the IPT
constdered hem bo cosly.

Correct The humandctors spealist provided excéent commert, butthe IPT
constdered hem bo cosly.

e. Since aml because.Use sncewith references b time; al other cases sbuld usebecaus
(APA, 1988,p. 43).

Incorrect Since te arcraft was notde4iced,the plot refused o fly.
Correct Becauselte arcraft was notdeiced,the plot refused o fly.

You maey use becaus at the keginning of a seterce, but if you prefer not to, reorder
the chuses.

Correct: The pilot refused to 1y becaus the aicraft wasnot deiced.

3.3.2 Damngling Modifiers

“A dangling modifier is aword or word group that refers to (modifies) aword or phrase that you
have not cleaty sated n the ®nterce” (*Dargling Modifiers,” 1997). If a £nterce cotains a
dargling nodifier, the sulpect of the acton is anbiguaous.
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Incomrect: After reading the daft version, the fnal document asunclear
Correct: After reading the daft version, the fnal document asunclearto me.
Correct: After reading the daft version, | wasunclearabout the ihal document.

3.3.3 Expressing Nunbers as kgures

Accarding to the APA, you should use igures b express mimbers for

a. all numbers 10 ad alove;
Example: 15 paticipants

b. al numbers kelow 10 that are giouped br comparison with numbers 10 ad alove (and
appeaiin the sare paragraph;

Example: 7 ofthe 16 trals
of 10 groups..2 qualifed

Exception: This rule does not appy whenthe two values ae o different caegaies.

Example: thelOth tral of the thid paticipant
c. numbers that immediately precede a uhof measuenen;
Example: a respons time of9 swas...

d. numbers that represen statistical or mathematical functions, fractional or decmal
guaritities, percertages ratios, percertiles, ard quatiles;

Example: divided by 3
5 Ystimesasmany
0.25 ofthe..
more than 2%of the paticipants
a ratio of 5:1
top 5 pecentile
2nd quatile

e. numbers that represei time; dakes; agessanple, subsanple, or population size; spediic
numbers d suljects in anexpeliment; scaes aud pants on a scat; exact suns of money;
and numeals as numeals; and

Example: 3 hrand 2 minutes
mean age as9 yeas old
9 patticipants(but seven obervers or two data collectos)
lowest scae was 8
the numeals used vere 2,4, and 8.

f.  numbers that derote a spedic place n a rumbered seiles,pats o books ard tables,ard
eachnumber in a ist of four or more numbers (APA, 1994,pp. 99-101).
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Example: Section 3L
Table 1
page 5
1, 3,5, and 6 erors, respectively

3.34 Expressig Numbers as Vvrds

Authors slhould use words b express mimbers for

a. numbers below 10 that do not represem precse neasuenerts ard that are giouped or
comparison with numkers below 10;

Exampk: seven opbons
four conditions

b. the rumbers zeo ard one whenthe wards wauld be easer to comprehend thanthe figures
or whenthe wards donot appeaitin context with numbers 10 ad alove;

Exampke: zerodefectcriterion
onetime training clas

c. ary number that begins a seterce, title, or headng;

Example: Ten contollers were used
Eightythree pecent ofthe paticipants

TIP: Wheneverpossible, reword the sntence b avoid beginning wih a number.
d. common fracions; ard

Example: one burth
ninetenthsof the ample

e. unversaly acceped usage APA, 1994,pp.101-102).
Example: the Fourth of July

3.35 Use d the Abbrevation Etc.

Authors should not use the abbreviation etc. (et ceera, meanng ard soforth) in combination with
i.e. (id est meanng thatis) or eg. (exempli gratia, meanng for exanple).

Incomrect: FAA radar systems(i.e., airport surveillance adar, air route sirveillance
radar, airport surface detection equipmermgtc) are pat of the NAS
infragructure.

Correct: FAA radar systems(i.e., airport surveillance adar, air route sirveillance
radar, and aiport surface detection equipmerdje pat of the NAS
infragructure.

Correct: FAA radar systems(airport surveillance adar, air route sirveillance adar,
airport surface detection equipmermgtc) are pat of the NAS infadructure.

35



3.3.6 Non-Sexist Language

In the past, he, him, and his were used to denote both male and female individuds; today, it is
incorrect (“Non-Sexst Language, 1997) Writers should be cognizart of sexist terms and avoid
them in their documents. Avoid the unversaltermmanand those thatincludeman(i.e., mankind,
man-made); use human humankingand humanmade

Incorrect: The manageegimated the numbesf manhours the sudy would take.
Correct: The manageegimated the numbeof staff-hours the sudy wuld take.

Occupaions ae arother area n which a wiiter frequenly uses seastterms. When males ard
females can hold the same position, make the title nonsexist.

Incorrect The charman convenedhe meeang.
Correct The charperson convenedé meeng.
Correct The presiling oficer convenedhe meeng.

Other sexst terms includebusnesman, fireman,mailman,steward and sewardes, policeman,
and congesman. You should useterms sich asentrepreneur firefighte, letter (or mail)
carrier, flight attendantpolice €rgeant(or detective), and legidator or representative.

4. SpecH Topics

4.1 Abstracts am Execuive Summaries

An abstractor execuive sunmary is, pethaps,the mostimportant part of your document. In
many casespne of them may be the only secton thatis read. Therefore, you mustwrite them
carefully and thoughtfully. This secton descibes the diference letweenabstracts ard execuive
summaries. In addtion, it provides guileines o how to write efective ones.

a. Abstract An abstractdescibes whatthe report contains. It includes setences hat
characterize he pupose,scqe, methods, resuts, and canclusonsin avery succnct
paragraph Techical reports require an abstractfor the Techical Repat Docurnrentation
Page Form DOT F 17007), which isthe first page dfer the cover. For techical reports,
the abstract is limited to a single paragraph, 200 wadsor less.

b. Execuive Summary. An execuive summary is an exparded alstract It contains more
detailed information about eachmajor secton (purpose,scqoe, method, resuls, and
conclusons) of the dacument. The length of the execuive summary depexson the
length of the report, but it should not exceed wo pages.

41.1 Qualtiesof a Gad Abstract

An abstractis a spedl kind of paagraph It mustintroduce nany distinct topics kecauseti
sunmarizes arentire report. An effective alstractis a wel-developed pasgraph which is
coherent, concise, and alle to stand abne (‘Writing Report Abstracts,” 1997). It should include
(a) the magjor hypotheses, (b) a summary of the method (including materials, appaatus
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procedue, and desgn), (¢) a yynopds of the main results and findings and (d) conclusons. The
sequene d topics n an abstractfollows the chronology of the report, providing logical
connections betweenmaterial. An abstractshould not include ay satistical tests, backgound or
contextud details, or any information not contained in the document. It should smply summaize
the report.

4.1.2 Writing anEffectve Abstractor Execuive Sunmmary

To write aneffecive alstractor execuive summary, follow these stps (Writing Repat
Abstracts,” 1997).

a. Review your outline. This should provideyou with the important sections of your
document. After which, you should identify the one or two magjor points of these sections.

b. Write a pughdraft of the alstractor execuive sunmary. After you have reviewed yur
outline, write a bpic serience r eachof the sedns identified. Do not merely copy key
sentences from your report! Y ou will put in too much or too little information. Also, do
not summaize information in a new way.

c. Revse yur roughdraft. Nex, you stould (a) correctweakressesn orgarization and
coherence, (b) drop supafluousinformation, (c) add important information originally left
out, (d) eliminate wordiness, and (€) correct errors in gramma and mechanics.

d. Type your revision. Finaly, you stould incorporate ary revisions ard caefully proofread
the typed cqy.

4.2 References

You stould providereferences b the readerfor two reasms. First, citations give credi to those
respansible for the wak. Secand, they enable the readerto identify and locate relevant
docurrents.

421 How to Reference Citationsin Text

This secton provides he requirements for citing references n the main body of a dacumnent.
These requirements strictly follow those outlined in the Publication Manual or the Anerican
Psychological Asociation (APA, 1994,pp. 168-172,ard 221)

a. One wak by one auhor. Use he auhor-dae method of citation, thatis, the suname of
the auhor (do not include sufixes suchas Jr) and the yearof puldicaton inseted n the
text atthe appopriate pant.

Examples 1. Smith {995)compaed reaction times.
2. In a recent tudy ofreaction timegSmith,1995)..

If the name of the auhor appeas as pdarof the narrative, as n Example 1,cite only the
yearof pulicaion in paentheses. Otherwise, place Imth the name and the year, sepaated
by a canma, in patentheses ésin Example 2) Include ally the year, even if the reference
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includes nonth ard year. Whenboth the yeararnd the auhor are gven as par of the
textual discussion, do not add paenthetical information.

Example: In 1995,Smith compaed..

Within a paegraph you reed mt include te yearin sulsequen citations as éng as he
readercamot confuse he stdy with other studies n the aticle.

Example: In a recent expement ofdeep,Smith (995)4ated... Snith also found...
b. One work by mutiple authors.

1. Whena wak has two authors, always cite both names e\ery time the reference acurs
in text.

2. Whena wak has three, four, or five authors, cite al authors the first time the
reference acurs; in sultsequen citations, include anly the suname o the first author
followed Ly etal (not undedined aml with a perod ater al) ard the yearif it is the
first citation of the reference wihin a paegraph

Examples. 1. Wlliams, Snith, Jones, Brown, and dhnon (1994) bund.. (first
citation in text)

2. Wlliams et al. (1994) bund.. (subsequent first citation pe
paragraph)

3. Wlliams et al. found.. (omt year from subsquent dtations after
first citation wthin a pamagraph)

Exceptions: If two references with the same year shorten to the same form (e.g., both
Williams, Smith, & Jones, 1994, ard Williams Jones, Smith, & Brown, 1994, shorten
to Willamset d., 1994) cite the surnamesof the first authors ard of asmany of the
sutsequen authors as ecessarto distinguishthe wo references,followed ty a
commaard etal

Example: Williams, Smith,and Jone$1994)and Wiliams, Joneset al.(1994)..

3. Whena wak has sk or more authors, cite only the suname d the first author
followed Ly etal ard the yearfor al citations. (In the reference ist, provide he
initials ard sunanes d eachautor.)

If two references with sx or more authors shorten to the same form, cite the surnames
of the first auhors arl of as nany of the sulsequen authors as ag recessarto
distinguish the two references followed ty etal. For exanple, suppcse you have
ertries for the following references:

Williams, Smith,Jones Brown, Wilson, and Johnsn (1992)
Williams, Smith,John®n, Wilson, Glenn,and Daly (992)
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In text you would cite them respecively, as
Williams, Smith,Joneset al.(1992)
Williams, Smith,Johnen, et al. (1992)

4. Join the names in amutiple-author citation in running text by the word and. In
parenthetical material, in tables anl captons, ard in the reference ist, join the rames
by ananpersard (&).

Examples 1. Williams and Smith1995)suggesed that..
2. As hasbeen demonsated Wlliams & Smith,1995)..

c. Groups as aumors. The remes d groups hat sewve as autors (e.g., corporations,
asseiations, ard government agercies)are usudly speled out eachtime they appeaitin a
text citation. The names of some group authors are spdled ou in the first citation and
albreviated thereater. If the rameislong ard cunbersame ard if the albreviation 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
understandalde, write aut the rame eachtime it occurs. For al references,use he gerra
rule that you need b give eroughinformation in the text citation for the readerto locate
the entry in the reference list without difficulty.

1. Citing a goup auhor (e.g., assa@iation, government agery) that is readly idertified
by its abbreviation.
a). Entry inthereference list:
Air Traffic Control Assodation... (1996).
b). Entry intext:

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

2. Citing a goup aubor in full

a) Entryinthereferencelist:
Wright State Univesity. (1992)
b) Entry in text:

(Wright State Univesity, 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 accading to the following gudeines.

1. Arrange two or more works by the sane authors in the sane order by yearof
pulication. Place n-press ciations last. Give the auhors’ sumamnes ace;for each
subsequen work, give only the dae.
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Example: Pad research Williams & Smith,1994,1996)..
Pag research (Williams, 1986,1991,in pres)...

2. ldentify works by the same author (or by the same two or more authors in the same
orden with the sane puldicaion dat by the sufixes a,b, ¢, ard soforth after the year,
repeatthe year The sufixes ae assined n the reference Ist, where these kinds d
references ae adered aphabeticaly by the title (of the aticle, chapter, or complete
work) that immediately follows the dae element.

Example: Seveal sudies(Jones 1994a,1994b,1994c;Smith,1984,in pres-a,
in pres-b)...

3. List two ormore works by different authors who are cited within the same parentheses
in alphaketical order by the first author’s sumane. Separate the ciations by seni-
colons.

Example: Seveal sudies(Brown, 1982;Jones 1989; Williams & Glenn,
1994)..

Excepions: You may separate a mgjor citation from other citations within
parentheses ly insetting a plase suctas ‘see aso,” before the first of the remaining
citations, which should be in alphaketical order.

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

e. Computer programs ard Sftware. How to list a canputer program or software in text
depemns an how you cite it in the reference ist. The rext sulsecton provides gudelines
for citing computer programs ard sdtwatre in a reference ist.

1. Individualhas proprietary rights. If anindividualor individuak have proprietary
rights to a canputer program or sdtware, reference he sunanmes d the owvnersin text.

Example: The expamentes conducted thetsdy ushg MYSim sftware (Smith,
1997)

2. Compary has pioprietary rights. If a canpary, corporation, or group hes proprietary
rights to a camnputer program or sdtware, reference he canputer program or sdtware
in text.

Example: The expamentes conducted thetsdy usng ATCoach (996)

f. Web gtes. The APA does not have explicit methods for citing web Stes ether in text or
in a reference Ist. Howewer, the APA website does povide sane insight. Whenciting a
“website in text (but not a spedic docunrent), it’s sufficiert to give the [electronic]
addess (e.g., http://www.apaorg) there. No reference eitry is needed ijn the Reérence
Secton]” (*How to Cite Information,” 1997).

Whenciting (in text) spedic dacunments found on a website, references sbuld cantain
the same information as a pinted dacunent. For exanple, if a daunment’s autor is an
individual use he suname o the aubor ard include te dae. If the daument’s autor is
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a goup, cite the argarization as autor, including the dae (“How to Cite Information,”
1997)

Examples 1. Williams (1996) gated..
2. Wright State Univesity (1993)showed..

4.2.2 How to Refrence Ctations in a Reérence List

This secton offers the readerthe required format for reference ctations in a reference st (APA,
1994,pp. 194222). It doesnot include eetry type d pulicaion but only the nost common.
For puMications not listed in this section, consult the Publication Manual or the Anerican
Psychological Asociation

Special note: Authors are to format citations in their reference list as the APA will publish them
ard not as be APA warts you to submit them The APA typeses atticles thus they reformat
themard charge al undeiining to italics. Therefore, format ard italicize he reference ist as t
appeas in the following exanples.

4221 Periodicak

This secton provides eanples d references b petiodicak. Use te format shown for a
a. journa article with one auhor,

Enddey, M. R. (1995) Measirenment of dtuation awaeress in dynamic systerns.
Human Factors, 37(1), 65-84.

b. journal aticle with two autors, ard

Sdlenberger, R. L., & Milgram, P.(1993) Effects of sereoscopic ard rotational
displays in athree-dimensional path-tracing task. Human Factors, 3%(3), 483499.

c. journa atticle with three o more autors.

Williams, H. P., Hutchinson, S., & Wickens, C. D. (1996) A compatison of methods
for promoting gearaphic knowledge n smulated arcraft navigaton. Human
Factors, 38(1), 50-64.

4.2.2.2 Magazne Articles

References b magazne atticles n a reference Ist require the dae shown on the pullicaton. This
date should include te nonth for those published monthly ard the week ér those pulished
weekly. The auhor must provide the wlume ard page nombers d the megazne.

a. Magazine pulished monthly

Bell, J R. (1995, Sepenber). Higher ar freight sandards focuson secuity. Air
Cargo World, 85, 26-30.
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b. Magazne pulished weeky

Ott, J, & Mecham M. (1991,Jure 10). Lauda cas probers focuson midar thrug
reversal. Aviation Week &Space €chnology97, 28-29.

4.2.2.3 Books and Book Chapta's

This secton provides eanples d references o books amd chaptersin a ook. Use he format
shown for a

a. reference o anertire book (including edtion),

Sarders, M. S, & McCormick, E. J (1987) Human &ctors in engineeing and
desgn (6th ed.). New York: McGraw-Hill.

b. reference b anedied ok, ard
Jensen R. S. (Ed.). (1989) Aviation ps/chology Brookfield, VT: Gower.
c. reference 0 anatticle a chapter in anedied ook (with two ediors).

Foudhee,H. C., & Helmreich, R. L. (1988) Group interacton ard flight crew
performance. In E. L. Wiener & D. C. Nagd (Eds.), Human &dors in avation
(pp-189227). New Yak: Acadenic Press.

4.2.24 Proceedngs d Meeings amnl Symposia

This secton provides arexanple d proceedngs d meeings a symposia. Use he format sfown
for a pooceedng pubished regularly.

Stein, E. S, & Sdlenberger, R. L. (1996) Another look atar traffic cantroller
performance ewaluation. Proceedingof the Human Bctors and Egonomics
Sogety, 1,574578.

4225 Reports

This secton provides eanples d techical reports. Use he format stown for
a. techicalreports, individualas autor; ard

Guttman, J,, Stein, E. S, & Gromelski, S.(1995) The infuence ofgenerc airspace
on air traffic contoller pefformance(DOT/FAA/CT-TN95/38) Atlantic City, NJ
DOT/FAA Techical Certer.

b. techicalreports, government institute asgroup auhor.

Federa Aviation Administration (1988) Profile of opemational erorsin the National
Airspace Sytem calendayear1987 Washington, DC: Author.
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4.2.2.6 Computer Programs ard Sdtware

This secton provides eamples d computer programs and sdtware. Use he format shown
depeming on who has proprietary rights to the program or software.

a. Individualhas pioprietary rights. The APA dates hatif the pioprietary rightsto a
computer program or software belong to an individualor individuak, you should identify
them as te auhors. The yearthe pirogram or software was de@loped slould come after
references b the auhors. Nex, providethe title of the piogram or software and the
version in parentheses, immediately followed by the source (e.g., computer program or
software) in brackes. Also include he pubisher’slocaton (see page 176fdhe
Publicaion Manud of the APA for details).

Smith, J. (1997) MY Sim (Version 4.0) [Computer software]. New York: Author.

b. Company has pioprietary rights. |If a canpany has pioprietary rightsto a canputer
program or software, then the reference stould be treatd as amnauthored wak. 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 saurce (.g., computer program or software) in brackes ard the yearin
paentheses. Next, includethe pulisher’s location and name.

ATCoach(Version 7.0) [Computer software] (1996) Lexington, MA: UFA, Inc.

4227 Web Stes ad Docunents on aWeb Site

Authors donot have to cite a website in areference ist. Howewer, if an article, abstract, or any
other docurrent that is posted an a website is cited, it mustbe contained in the reference ist. The
rules that appl for printed documents aso appl to docurnrents on a webste. In addtion, you
mustinclude ‘Retrieved [dae] from” and the ekctronic addess. Providethis addtional
information after the regular citation. At the time this document was written, we found additional
examplesof referencing documents on the APA websdte at http://www.apaorg/journals/faghtml.

Jacdoson, J. W., Mulick, J. A., & Sctwartz, A. A. (1995) A history of faalit ated
communication: Science, pseudscence,and artiscience: Science waking group
on facilit ated commurication. American Psychologis, 50, 750-765. Retrieved
January 25,1996 fom the World Wide Web:
http//www.apaorg/journals/jacdoson.html

4.3 Reporting Sttistics

This secton contains the fundamental guideines equired when reporting setistics. For a
comprehensive setof rules, see he Publication Manual ofthe APA. Report the following
information when reporting inferential statistics.
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a. De<ribe the gatistical analysis and variables (APA, 1994,p. 79).

Example: Experimentes analy2zd the SaenerAssist Technology dataith a 4 x 2
X 2 X-ray Machine Manufacturer x Expetrtise x Type offraining) mixed
analyss of covaiance.

b. Report the aphalevel you used aghe ciiterion to rejectthe null hypothess (APA, 1994,
p.17).

Example: An alpha level of05 wasused fr all statistical tegs.
c. Describe post hoc canparisons when appopriate.
Example: We confirmed this finding by usng Scleffé s post hoc tests (p < .05).

d. Repat the values or the sttisticaltests. Include te obtained magnitude d the test, the
degrees of freedom, the probabilit y level, and the direction of the effect (APA, 1994, p.
15).

Examples 1. The main effectof free fight was sétisticaly sgnificart,
F(1,123)= 727,p =.008.

2. Ground controllers scaed sgnificartly higher than terminal
controllers, t(49)=211,p < .05.

3. The responses to quesion 12 wee not normally distributed,
X2(4,N =90)= 1051, p < .05.

4. Wefound a sgnificart correlation betweenthe techician’s age ad
performance, r(24) = -.43, p<.05.

e. Report either the actud computed probability (e.g., p =.008) or the neales commonly
used probability (e.g., p < 05) (APA, 1994,p. 17).

f. “Do not use a zey before a deanal fracion when the number camot be greaer than 1,
suchas wthr or p values” (APA, 1994,p. 104)

g. Repat desciptive sttistics etherintext or as a éble. When reporting a neanin the text,
always give a measure of variabilit y such as the standard deviation (APA, 1994,p. 16).

Example: The mean$or technician espon® timesor conditionsl through 4 vere
243,259,268,and 286 (SDs= 0.50,1.21,0.39, and 012, respectively)

h. Use tbles b report alarge number of gatistics aml to improve text clarity and flow
(APA, 1994,p. 120)

4.4 Proofreading

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

When you begin to proofread yur documnrent, remember to keep be 3 Csin mind: content,
conciseness,and caherence. If the dacument is not too long, you may wart to read t throughthe
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first time for content, a second time for conciseness, and athird time for coherence. This will help
you from trying to remember too much in one pass. In addition, the following guiddines should
be useful in your erdeavor (“Proofreading, Editing, ard Revising,” 1997)

a. Read he papemloud. By doubling our sensory modes(from a readng task, a visual
mode, to a readng ard listening task, a visualard audiory mode), you may be alde to
identify more errors.

b. Check r higher order concems. Look back © the problem staterert, hypothess, or
objecive d your paperto ersure that it correcly addessests intended bcus,auderce
ard puipose, orgarization, ard dewelopmert (see Poofreadng for Higher Order
Concems).

c. Check pr lower orderconcems. Use a spéicheckerprogram to idertify ary misspeled
words. Remember that this program does rot check or misuses ®a wad suchastwo,
to, and too. Nex, perform eror checking on purctuaion, sererce stucture, ard word
choice see Roofreadng for Lower Order Concems).

d. Check he flow of the paper Exanine how eachpargraphflows from serterce ©
serierce. NeX, check D see lbw patagrapts trarsition within a sedbn. Finadly, examine
the dacunment at the sedion level. Make sue that eachitem contains suficiert detils
without overburdenng the reader

As you peform eachof these pocedues,write davn ary concems or comments that you may
have. For exanple, as yu check or grammatical errors, list al the poblems you ercounter.
Likewise, make a gparate list for erors found while checking for fluidity.

4.4.1 Proofreadng for Higher Order Concems

When proofreadng your docunent, begin with the higher order concems. Theyinclude te
papers focus auderce aml puipose, orgarizaton, ard developmernt. Spediic quesions that you
should arswer for eachitemare asfollows (“Higher Order Concems,” 1997)

a. Focus

1. Does te papethave a ceral thess?

2. Canyou, if askedoffer a cne-serterce exlamation or summary of the pape's topic?

3. Ask sameone to read he first pargraphor two ard tell you what he or she thinks the
paper will discuss.

b. Audierce am pumpaose

1. Do you have anappopriate audernce n mind? Canyou descibe thent?

2. Do you have a ckarpurmpose br the pape? Whatisit intended o do or accanplish?
3. Why would someone wart to read his papeP

4. Doesthe pupose match the asignment?

c. Orgarizaton

1. Does te papemprogress n anorganzed,logical way?
2. Gothroughthe paperard jot down notes on the topics of the various palagrapts.
Look atthislist ard seefiit compares b your outline.
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3. Haweyou beentrue b the aiginal outline? Does he agarizaion make sese?
Should you move ary palagraphto arother secton?

4. Ask sameone to read yur paper At the erd of eachparegraph ask he peson to
forecastwhere the papeiis headed. If the papeigoes n a drection other thanthe ane
forecased by the reader is there a g@d reasm, or do you need b rewrite sanething?

d. Dewelopmert

1. Are there phcesm the papemwhere nore detils, exanples,or spediics ae reeded?

2. Are there ary paiagraphs that are rot wel suppated? Do you reed b explain the
topic more thoroughy?

3. Ask sameone to read he paperard canment if samething is urclearard needs rore
degription, explamation, or suppat.

4.4.2 Proofreading for Lower Order Concerns

When proofreading for lower order concems, you stould focus o sererce stucture,
purctuaion, word choice, and spdling. In the following, we provide the general questions for
you to arswer (“Higher Order Concems,” 1997)

a. Are there a Bw problems that frequerly occur? Keep aikt of problems that recurard
check or those.

b. Read be papemloud o see ad hearif there ae ary missng or wrong words a other
errors that you canspd.

c. Ask yoursef why you put purctuaion marks in cettain places. Do you need b check aly
purctuaion rules?

4.4.3 Proofreading for Commas

This secton contains spediic srategies when proofreadng for commas. In addtion, it provides
solutions to problem areasyou may find (“Proofreadng for Commas,” 1997).

a. Compound sererce canmas

1. Skim your paper looking only for the sven coordinating canjunctions: and, nor, but,
so, for, yet and or.

2. Stop ateachof these waods aml see whther there is anindepemlert clause gertence)
on either side d it.

3. If sq place a conma before the cardinating canjunction.

b. Commasplices

1. Skim your paper sopping atevery comma.
2. See wlether you have anindepeimlert clause ¢ertence) on eachside d the canma.
3. If so charge he seterce n one d the following ways:

a) add a cordinating canjunction atter the canma,

b) replace he canma with a semcolon, or

c) replace he canma with a perod, quesion mark, or exclamation point ard
captalize the first word of the secod indepemlert clause.
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Introductory commas (after introductory clauses)

1.

For introductory commeas after dependent clauses, try this srategy:

a) Skim your paper looking only at the first two or three wads d eachserterce.
b) Stop if one d these wads & a depedert marker suchas fecausewhen or if.
c) If necessay, place a cooma before the first word of the indepemert clause.

For other introdudory commes, use the following Strategy:

a) Skim your paper looking only at the first word of eachserterce.

b) Stop if the word or phrase (a) endsining, (b) begins with to, (c) begins with a
prepdasition suchasin, at, or on, a (d) is an introdudory word such as finally,
since,further, or moreover

c) Place a conma before the first word of the indepermlert clause.

You cauld abko use the following method:

a) Find the ndepemwlert clause m eachserterce.
b) Place a conma after ary word or phrase tat precedesHhat clause hnt watch out
for coordinaing mnjunctions.

. Disruptive canmeas (chip ideas1ito wrong pieces)

1.

For gereral disruptive canmas, use the following Srategy:

a) Go throughthe paperstopping ateachcomma.
b) If the commais not necessary for clarity or caled for by arule, omit it.

For disruptive canmas ketweencompound verbs a objects, use he following

strategy:

a) Skim your paper sopping only atthe caordinating canjunctions: and, nor, but, s,
for, yet and or.

b) Check b see wiether there is anindepenlert clause gertence) on eachside d the
conjunction. If sq, place a conma before the canjunction.

For disruptive canmas ketweensubjects ar verbs, try this strategy:

a) Find the sulpectard verb in eachof your senerces.
b) Make sue that you have not sepaated the sulpect from its verb with a canma.

Note: It’s often al right to have a par of commas ketweena sulpectard verb (e.g., Jan,

the edior, was...)but rarely is a shgle comma accepable.

. Series canmas (o se@rate three @ more clauses,phrases,or words in a seres)

1.
2.

3.

Skim your paper sopping atthe cajunctions.

Check © seefi these cojunctions link words, phrases,or clauses witten in a seres d
at leastthree tens.

If sq place conmas afer eachword, phrase,or clause m the seres gxceptthe last
one).
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f.  Non-essential commas
1. Skim your paper looking for a phrase @ clause m eachserterce hat explains or gives
more information alout a wad or phrase tat comes before it.
2. |If you can ddete the phrase or clause and ill k eep the meaning, the phrase or clause
is usually depewlert (non-essemial) ard reeds wo commas. Place me kefore ard one
after the phrase (inless he phrase @ clause $ at the keginning or erd of the sererce).

“As analernate test for a depedert phrase a clausetry sayng ‘by the way beforeit. If that
seens appopriate  the meanng, the phlrase a clause $ probaldy non-essetial
[i.e., depedert],” (“Proofreadng for Commas,” 1997).
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Apperdix B
Exercises or Various Sctions

Exercises for Section 1 - Outlining

Below are readings (isted in alphabetical order) for a hypothetical docunent. Nunber each
heading, making sure that you appy the piinciplesof coordination, subordination, ard division

properly.

The gaal of the hypothetical docunent is to provide anintroduction to computers. The reader
will be someone urfamiliar with computer hardware and software who needs an organized
explaration of how computers wak.

Accessoes
Backgound

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

Mouse

Purpce

Sound cad
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Exercises for Section 2 — General Writing

We have desgned he following exercises 6 help you with the itens covered in Gereral Writing
Concems. These egrcises povide pacice n areas we cosider problematic.

Active Voice
Charge te following seterces fom passie voice © acive wice.

Example: The use of subjective measurement during task peformance was tested at the William
J. Hugres Techical Center.

Researcheis teded the us of subjective meagement dung tak performance at the
William J. Hughes &chntal Cener.

1. Some subective measues wee also takenduring the wo evaluatons.

2. A compaiison of the relationship betweenthe two in-flight measues d workload
response anl dday was nmedefor flights A, B, ard C.

3. Altitude,locaton, headng, ard speed wexreported as lhe nost critical pieces 6
arcraft daa.

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

5. During the smulation, audo-visualequpmert was used Ythe eypermenters o video
recad the paticipart’s actvities.

6. The sudywas camducted in the Reseath Developmert ard Human Faciors
Laboratory a the FAA William J Hughes Technical Center in New Jersey.
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Conciseness

Make te following serterces nore concise.

Exanple: Due b the factthat erors were made, the experimenters dd not utilized he dat
Due b the factthat errors were made the experinenters did notuse he daa.
The expamentes did not ug the data becaeserors were made.

1. The nstructor descibed the kesic fundanertals for test ard ewaluation procedues.

2. Werecatulated the values ad found that they were completely accuete.

3. There isa clarce hat the acailert was dued mechanical failure.

4. The realproblems senmmed from the deggn.

5. A total of 20 controllers paticipated in the sudy.

6. Researchers paformed atest-retest analysis in order to evaluate reliabilit y.

7. Mostrespanses ae mdway betweenthe two archor paints.

Coherence

Make te following semterces nore coherent.

Exanple: The managerwas peased vih the resuks o the nmeeing. He dd not like it starting
late. He was happy that the experiment will begin next month.

The managewas pleagd with the results of the meeting.Furthermore, he vas happy
that the expement wll begin next month.However, he did not like it&rting late.
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1. Delriefing ater the experiment was nade awailable © everyone. Not al controllers
requesed D be presen.

2. A high carelation exsts betweenthe CBT scaes anl the seécion test scaes.
Correlations ketweenCBT scaes an peformance wee muchlower.

3. The expeiments hed three caditions. Ore was he keselne wrere arcraft remained
on jet routes Another waswhere piots could devate from courses by requesing
alternate routes. Yet arother condition was wiere piots could devate without
notifying the controller.

Clarity
Make the following setterces ckaer.

Exanple: These dad were cdlected anl reduced b the form of “run” scores,which represered
suns or mears d various eerts ard types ¢ aircraft movements which occurred in
the cairse d the time petiod over which the smulation exercise @an.

The® data were collected andeduced to thedrm of “r un” scores The® sores
repreented amsor meansf varouseventsaand typef aircraft movementthat
occurred dumg the perod over vinich the smulation exercse ran.

1. Controllers had a endercy to project concepuaized efinements into the system
which tempered their form F resuls.
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2. Various mehodsfor handling the missing data resulting from equipment problems
were explored n greatdept, but none seened aty more effectve thanthe use dthe
replicaie run or runs to make up br the loss ty alowing the aailable replicate o
replicates b stard for the cel, either by averagng themor, in the case bonly one
replicate keing awailable asm SEM 1, letting the replicate stard for the cel.

3. In someruns usng the very severe highest traffic density level used in the experiment,
there weke occasons when controllers exercised aroption covered in their pre-test
instructions ard indicated that they had “lost the picture” which mears, in controller
slarg, that the traffic stuaion had became, at that point in that paticular run, too
heaw for themto continue  control.

4. He found that the rumber of aircraft recaled increases vih increasesn controller
experierce aml deceases wh the increasesn traffic presered in the problem.

Tense Consistency
Correctthe following sermerces sahat the tenses ae cansistent.

Exanple: Communicaion Actions was a measue that deected clanges n communicaion
workload reeded @ control arcraft. It provides a atio of total secbr
communications versus rumber of aircraft tracked ér 12-minute segrerns. Increased
communications peraicraft may have indicated a éss eficiert aubmation interface.

Communication Ationswasa measare that detected changescommunication
workload needed to cordf aircraft. It provided a atio of total sctor
commungations versus number afrcraft tracked ér 12-minute segmeist
Incread communicationper aircraft indicated a lesefficient automation
interface.
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1. There ae pdential human factors cansequerees d increasng ATC aubmation.
These cosequertes lad animpacton how controllers use nemory resaurces.

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. A totd of eight controllers, Sx fromthe tower and two fromthe
Techical Certer, paticipate.

3. An AVOVA indicatesthat neither the candition nor the gioup main effects were
significant (p > .05), however the group x @ndition interaction was sgnificant.

4. DataLink information from flight smulators will be contained on computer diskettes
in IBM PC competible format. The disk files hold records of al Data Link messages,
logs d al keystrokes,ard time everts.

Parallel Co nstruction
Charge te following seterces b ersute parllel construction.

Exanple: The mgjor adantages 6 the in-dept interview are that the interviewer cando the
following things

Ask for exanples b clarify a pant.

b. Mearings d various phiases hat respanderts use caibe explored.
C. Questons canbe asked o ersure that he or she urderstands the pant of
the respondert.

d. Observe ody language © the respondert.
e. Pursue new topics an be pursued that the respondent may raise.

B-6



Ask for exampledo claiify a point.
b. Explore meaning®f variousphrasesthat respondentuse.

C. Ask quesionsto ensire that he orshe undestandsthe point of
the respondent.

d. Ob=rve body language dhe respondent.
e. Pursue newtopicsthat the espondent mayaise.
1. Ore cattroller recanmends a bur-step appoachto on-the-job training:
Break maerial into small units.

b. Discuss lte piocedues an denonstrate the equpmert.

C. Presemn anup-+to-date videg covering the meterial denonstrating
procedues

d. Hards-on expetlierce.

2. Based o the information processing pespecive, human memory is depcted as a
continuously acive systemthat

a Break materia into samall units.

b. Discuss lte piocedues an denonstrate the equpmert.

C. Presemn anup-+to-date videg covering the nmeterial denonstrating
procedues

d. Hards-on expetlierce.

3. The aralyss was reeded ot only to sdve the curent problem but also for deermining
whether a patern is deweloping.
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4. Aninspecion of the malfunctioning maintenance cosole reveakd wo brokentape
control switches, bent linkage in the gect mechanism, and someone had spilled liquid
on the scarsekcior.

Exercises for Section 3 — Sentence Construction

We have desgned he following exercises 6 help you with the itens covered in Senterce
Construction. These erircises povide pactce n areas we cosider problematic.

Subject-V erb Agreement
If necessay, charge he shgular or plural verb to match the sulpect

1. The Mantenance Opeations orgarizaion within numerous seabrs cansist of four to
five SFOs, eachof which consist of a managerard 6 o 40 techiciars.

2. Eachof the 10 echiciars weke involved n the piojectat this paint.

3. Inadditionto the error-point totd, the game score provided by TRACON |1 a the
conclusion of the sessins wek also aralyzed as a p&ormance neasue.

4. Regesson amalyses Gtandad, step wie,etc.), usihg eachvariade, was unto see
how they fit aganst the ciiterion.

5. Stardamdized use bflight progress stips n a lbgical, orgarized nanner alow other
controllers to obtain systemawakeress {0 geta pcture) quickly ard accuately.
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Pronouns
If necessay, charge he following pronouns to match its roun in number ard case.

1. The nterviewer asked eachontroller to descibe the techiques @ methods hey use
to keep fom forgeting important information that they use nfrequerly.

2. Dewelopers desgn job aids b increase e human capadiy for information storage ad
retrieval. It reduces e anount of decsion making ard akothe reed br human
retention of procedues

3. Since erations of eachairport are pimarily a tameffort ard cantrollers running
staggeed apppoacles rormally shft aircraft betweenthe pagllel runways (depemling
on how they deelop their shared stategies) it was deaed b focus al aralytic effort
on teamdata.

4. John Smith etal (1993)suppated the hypothess in which he replicated the findings

Commas
Place conmas wiere you need hemard remove commas where you do not.

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

2. For taskload B where imposed wakload was dwestpaticipart respanses baded dl
on one facor indicaing that whatever the pecewved workload the aher four quesions
were answered in asmilar manner.
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3. We computed sardard errors of measuenen for the facior scaes anl the sk other
measues whch we isted alove based an 2-hour runs from both expeliments, ard are
given in Table 12.

4. Moreover the auhors sugges that it is ill w orth further examination and results
should be provided.

5. Wedelvered he daft report on Augug 5 ard the fina report Sepentber 7.

6. The quedgbn to be arsweed s “What are the sgnificart factors?

Semi-Colon s, Colons, Parentheses, and Hyphens

Correctal errors of omisson ard canmisson for sem-colons, caons, paentheses,ard hyphers.

1. The nost widely-used paost run quesionnaireswere denographc in nature.

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

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

4. We provide he defnitions in the rext secton, see Bble 3.

5. The reseachers aralyzed te dag; ard they were reported n the Resuk sedion.
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Troublesome Words
Selectthe appopriate ward from the two listed in paentheses.

1. Listthe ssues adassedn the neeing (whichthat) you atended bst week.

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

3. Accading to the report, the (affecteffect) was sgnificart.

4. The auhors dd not provide he dag, (while/'whereas)they did provide the resuls.

5. (SinceBecause}he sceerer hadn't passedhe test, he was ot cetified.

Dangling Modifiers

Eliminate any dangling madifiers in the following sentences.

1. Having stuudied the smulation report, a few questons occurto me.

2. Haming arived late for the smulation, we reeded aother pilot.

3. Without knowing her name, it was diffic ult to introduce her.

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

5. The sudywas a &ilure, having not reviewed he procedues n detlil.
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Exercises for Chapter 4 — Sentence Construction

We have desgned he following exercises © help you with the itens covered in Senterce
Construction. These erircises povide pactce n areas we cosider problematic.

Subject-V erb Agreement
If necessay, charge he shgular or plural verb to match the sulpect

1. The Mantenance Opeations orgarizaion within numerous seabrs cansist of four to
five SFOs, eachof which consist of a managerard 6 o 40 techiciars.

2. Eachof the 10 echiciars wek involved n the piojectat this paint.

3. Inadditionto the error-point totd, the game score provided by TRACON Il a the
conclusion of the sessins wee also aralyzed as a p&ormance neasue.

4. Regesson amalyses Gtandad, step wie,etc.), usihg eachvariade, was unto see
how they fit aganst the ciiterion.

5. Stardamdized use bflight progress stips n a lbgical, orgarized nanner alow other
controllers to obtain systemawakeress {0 geta pcture) quickly ard accuately.

Pronouns
If necessay, charge he following pronouns to match its roun in number ard case.

1. The nterviewer asked eachontroller to descibe the techmiques @ methods hey use
to keep fom forgeting important information that they use nfrequerly.

2. Dewelopers desgn job aids b increase e human capadiy for information storage ad
retrieval. It reduces e anount of decsion making ard akothe reed br human
retention of procedues
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3.

4.

Commas

Since ermations of eacharport are pimarily a eameffort ard cantrollers running
staggeed apppactes rormally shift arcraft betweenthe pasllel rurways (depeling
on how they deelop their shared stategies) it was deaed b focus al aralytic effort
on teamdata.

John Smith etal (1993)suppated he hypothess in which he replicated he findings

Place conmas wiere you need hemard remove commas where you do not.

1.

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

. For taskload B wlere imposed wakload was dwest paticipart respanses daded dl

on one facor indicaing that whatever the pecewved workload the aher four quesions
were answered in asmilar manner.

We computed sardard erors of measuenen for the factor scaes anl the sk other
measues whch we isted alove kased an 2-hour runs from both expeliments, ard are
given in Table 12.

Moreover the auhors sugges that it is ill worth further examination and results
should be provided.

We deivered the dift report on Augug 5 ard the final report Sepemnber 7.

The quesbn to be arsweed B “What are the sgnificart factors?
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Semi-Colon s, Colons, Parentheses, and Hyphens

Correctal errors of omisson ard canmisson for sem-colons, caons, paentheses,ard hyphers.

1.

The nost widely-used post run quesionnaireswere denographic in nature.

. The smulator consists of three subsystems the Controller Laboratory, the Smulator

Pilot Complex, and the Central Computer Facility.

Determine the following values (&) numker of trials, (b) numker of paticipants, and (c)
number ard type d errors.

We provide he defnitions in the rext secton, see Bble 3.

The reseachers aralyzed he dag; ard they were reported n the Resutk secion.

Troublesome Words

Selectthe appopriate ward from the two listed in paentheses.

1.

List the issues ad@ssedn the neeing (which/that) you atended bst week.

He has the type of pesonality (who/that) we need in this pasition.

Accarding to the report, the (affecteffect) was sgnificart.

The aubors dd not provide the dag, (while/whereas)they did provide he resulks.

(SinceBecause}he sceerer hadn't passedre test, he was rot cettified.
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Dangling Modifiers

Eliminate any dangling madifiers in the following sentences.

1. Hawving stuudied the smulation report, a few questons occurto me.

2. Haung arived late for the smulation, we reeded aother pilot.

3. Without knowing her name, it was diffic ult to introduce her.

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

5. The sudywas a &ilure, having not reviewed he procedues n detlil.
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Apperdix C
Exercises ad Solutions

Exercises -Section 1
Outlining

Below are readngs (isted in alphabetical order) for a hypothetical docunent. Nunber each
heading, making sure that you appy the piinciplesof coordination, subordination, ard division

properly.

Accessories [.  Introdudion
Background A. Background
CD ROM B. Purpose
Computer Types 1. Computers
Computers A. Computer Types
Conclugons 1. IBM

Disk Drives 2. MAC
Floppy drive B. Disk Drives
IBM- Compdible 1. Hoppy
Input Devices 2. CD-ROM
Introdudion C. Input Devices
Keyboard 1. Keyboard
Macintosh 2. Mouse
Modem D. Accessories
Mouse 1. Modem
Purpose 2. Sournd card
Saund card [ll. Concludons

Exercises -Section 2

We have desgned he following exercises 6 help you with the itens covered in Gereral Writing
Concems. These egrcises povide pacice n areas we cosider problematic. Ore passhle
solution is provided.

Active Voice
Charge te following seterces fom passie voice D acive wice.

Example: The use of sujective measurement during task peformance was tested at the William
J. Hugles Techical Center.

Researchers teged the us of subjective meagement dung tak performance at the
William J. Hughes &chntal Cener.
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1. Some subective nmeasues wee also takenduring the wo evaluatons.
We took ®me sibjective meagesduring the tvo evaluations

2. A compaiison of the relationship betweenthe two in-flight measues d workload
response anl dday was nmedefor flights A, B, ard C.

Researchers made a compason ofthe ®elationship betveen the tw in-flight
measiresof workload respon® and delaydr flights A, B, and C

3. Altitude,locaton, headng, ard speed wexreported as lhe nost critical pieces 6
arcraft daa.

Altitude, location, heading,and peed ae the maisscritical piecesof aircraft data.
4. Scenarios were designed to test mamory limitations under a variety of circumstances.

The authos desgned senaios to te$ memoy limitationsundera vaiety of
circumsances.

5. During the smulation, audo-visualequpmert was used Ythe eypermenters o video
recad the paticipart’s actvities.

During the smulation,expementes used audiovisual equipment to videeecod
the paticipant’s activities

6. The sudywas camducted in the Reseath Developmert ard Human Faciors
Laboratory a the FAA William J Hughes Technical Center in New Jersey.

Researchers conducted thetsdy in the Rsearch Development and Humarmaétors
Laboratory at the FAA William J. HughesTechnical @nterin New Jersey.

Conciseness
Make te following serterces nore concise.
Exanple: Due b the factthat erors were made, the experimenters dd not utilized he dat
Due b the fact that errors were made the experinenters did notuse he daa.
The expamentes did not ug the data becaeserors were made.
1. The nstructor descibed the kesic fundanertals for test ard ewaluation procedues.

The ingructor deribed the indamentalgor teg and evaluation pcedues

C-2



2. Werecatulated the values ad found that they were completely accuete.
We recalculated the valueand bund that they &ve accuiate.
3. There s a clarce hat the acaidlert was dued meclancalfailure.
The accident pably wasdue to mechanicahflure.
4. The realproblems senmmed from the deggn.
The poblemsstemmedrom the degn.
5. A total of 20 controllers paticipated in the sudy.
Twenty controllers participated in thestudy.
6. Researchers paformed atest-retest analysis in order to evaluate reliabilit y.
Researchers performed a tefsretes analyss to evaluate diability.
Coherence
Make te following serterces nore coherent.

Exanple: The managerwas peased vih the resuks o the nmeeing. He dd not like it starting
late. He was happy that the experiment will begin next month.

The managewas pleagd with the results of the meeting.Furthermore, he vas happy
that the expement wll begin next month.However, he did not like it&rting late.

1. Debriefing ater the expernentwas made avéable o everyone.Notall contollers
requesed D be presen.

Although debiefing ater the expeament vas made available to evgone,not all
controllers requesed to be pesent.

2. A high carelation exsts betweenthe CBT scaes anl the seécion test scaes.
Correlations ketweenCBT scaes an peformance wee muchlower.

A high corelation exigs betvween the BT scoresand the dgection tes score, but
correlationsbetween BT scoresand peformance ae much lover.

3. The expeiments hed three caditions. Ore was he keselne wrere arcraft remained
on jet routes Another waswhere piots could devate from courses by requesing
alternate routes. Yet arother condition was wiere piots could devate without
notifying the controller.
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The expamentshad thee conditionsthe basgline vhere aircraft remained on jet
routes pilots could deviaterbm couses by requesing altemate outes and were
pilots could deviate #hout notifying the contller.

Clarity
Make the following setterces ckaer.

Exanple: These dad were cdlected anl reduced b the form of “run” scores,which represered
suns or mears d various eerts ard types ¢ aircraft movements which occurred in
the cairse d the time petiod over which the smulation exercise @an.

The® data vere collected andeduced to thedrm of “r un” scores The® gores
repreented amsor meansf varouseventsaand typef aircraft movementthat
occurred dumg the ime over wich the smulation exercse ran.

1. Controllers had a endercy to project concepuaized efinements into the system
which tempered their form F resuls.

Controllers had a tendency to pject ideasnto the gstem that tempexd theirform
F resuts.

2. Various mehodsfor handling the missing data resulting from equipment problems
were explored n greatdept, but none seened aty more effectve thanthe use dthe
replicaie run or runs to make up br the loss ly alowing the awailable replicate o
replicates b stard for the cel, either by averagng themor, in the case bonly one
replicate keing awailable asm SEM 1, letting the replicate stard for the cel.

Variousmethoddor handling the msng data esulting from equipment @blems
were exploed in great depth.However, none semed any mereffective than the &s
of the replicate un orruns Theg make updr the los by allowng the available
replicate orreplicatesto dand pr the cell. Thiscan be done eithdsy aveaging
them orletting the sle replicate $and r the cell.

3. In someruns usng the very severe highest traffic density level used in the experiment,
there weee occasons when controllers exercised aroption covered in their pre-test
instructions ard indicated that they had “lost the picture” which mears, in controller
slarg, that the traffic stuaion had became, at that point in that paticular run, too
heaw for themto continue  control.

In some runsysing the hghesttraffic dendly levelused n the expermnent there vere
occasons vihen contollers exercsed an opbn coveredn therr pre-testinstuctions.
They indicated that they had “lothe pictue,” which meanghat the taffic gtuation
had becomeat that point in that pdicular run, too heavydr them to continue to
control.

c-4



4.

He found that the rumber of aircraft recaled increases wh increasesn controller
experierce aml deceases wh the increasesn traffic presered in the problem.

He found that the numbeaf aircraft recalled inceases with controller experence
and deceases with the amount ofraffic presented in the pblem.

Tense Consistency

Correctthe following serierces sahat the tenses ae cansistent.

Exanple:

Communication Actions was a reasue that detected clanges h communicaton
workload reeded @ control arcraft. It provides a atio of total secor
communications versus rumber of aircraft tracked ér 12-minute segrens. Increased
communications peraircraft may have indicated a éss eficiert aubmation interface.

Communication Ationswasa measare that detected changescommunication
workload needed to condf aircraft. It provided a atio of total sctor
commungations versus number afrcraft tracked ér 12-minute segmeist
Incread communicationper aircraft indicated a lesefficient automation
interface.

There ae pdential human factors cansequertes @ increasng ATC aubmation.
These cosequertes lad animpacton how controllers use nemory resaurces.

There are potential humaraictors congquence®f increasng ATC automation.
The® congquencesave an impact on hogontrollers use memoy 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 aronymity. Eight controllers, six from the tower ard two from the Tecmical
Certer, paticipate.

Participantsconssted ofair traffic contollers from the Wliam J. HughesTechnical
Center and the Alantic City Intemational Arport Tower. They were assured of
complete anonymityEight contollers, sx from the towr and tvo from the
Technical @nter, participated.

An ANOVA indicatesthat neither the candition nor the gioup main effects were
significant (p > .05), however the group x @ndition interaction was sgnificant.

An ANOVA indicated that neithethe condition nothe goup main dectswere
significant > .05), however, the goup x condition inteaction was sgnificant.

Data Link information from flight smulators will be contained on computer diskettes
in IBM PC competible format. The disk files hold records of al Data Link messages,
logs d al keystrokes,ard time everts.
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Data Linkinformation from fight smulatois will be containel on ©@mpute diskettes
in IBM PC compatibleformat. Thedisk files will hold records of all Data Link
mesages logsof all keysrokes and time events

Parallel Co nstruction

Charge te following seterces b ersute parllel construction.

Exanple: The mgjor adantages 6 the in-dept interview are that the interviewer cando the
following things

d.
e.

Ask for exanples b clarify a pant.
Mearings d various phiases hat respanderts use caibe explored.

Questons canbe asked o ersure that he or she urderstands the pant of
the respondert.

Observe ody language © the respondert.
Pursue rew topics canbe pursued bat the respandert may raise.

Ask for examplego claiify a point.
Explore meaning®f variousphrasesthat respondentuse.

Ask quesionsto ensire that he orshe undestandsthe point of
the respondent.

Ob=rve body language dhe respondent.
Pursue newtopicsthat the espondent mayaise.

1. Ore cattroller recanmends a bur-step appoachto on-the-job training:

Break maerial into small units.
Discuss lte piocedues an denonstrate the equpmert.

Presemn anup-+to-date videg covering the meterial denonstrating
procedues

Hards-on expetlierce.

Break mateial into gnall units.
Discuss the poceduesand demortsate the equipment.

Present an upto-date videogcoveing the mateial demonsating
procedues

Get handson expeience.
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2. Based o the information processing pespecive, human memory is depcted as a
continuously acive systemthat

a. receves,

b. canbe modified anl sored,
c. ideas carbe retrieved, ard
d. acts an information.

Based on the inbrmation procesing pespective,human memagris depicted as
continuougy active ystem that

. receves,

a
b. modifiesand $ores
c. retrievesand

d

. actson information.

3. The aralyss was reeded ot only to sdve the curent problem but also for deermining
whether a patern is deeloping.

The analys was needed not only tabse the curent problem but als to detemine
wheter a patern is devebping.

4. Aninspecion of the malfunctioning maintenance cosole reveakd wo brokentape
control switches, bent linkage in the gect mechanism, and someone had spilled liquid
on the scarsekcior.

An inspeciton ofthe mafuncioning mantenance cons@ reveaéd two broken &pe
control samtches bent linkage in the eject mechanjsand illed liquid on the san
sekcor.

Exercises -Section 3

We have desgned he following exercises © help you with the itens covered in Senterce
Construction. These erircises povide pactce n areas we cosider problematic.

Subject-V erb Agreement
If necessay, charge he shgular or plural verb to match the sulpect

1. The Mantenance Opeations orgarizaton within numerous seabrs cansist of four to
five SFOs, eachof which consists of a nmanagerard 6 1 40 techiciars.

The Maintenance Opeationsorganization wthin numepussectolis conssts of four to
five SFOs each ofwhich consst of a managernd 6 to 40 technicians
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2. Eachof the 10 echiciars wek involved n the piojectat this paint.
Each ofthe 10 techniciangasinvolved in the prject at thispoint.

3. Inadditionto the error-point totd, the game score provided by TRACON |1 a the
conclusion of the sessins wee also aralyzed as a p&ormance neasue.

In addition to the eor-point total,the game re provided by TRCON Il at the
concluson ofthe ®ssionswasalso analyzd asa peformance mease.

4. Regesson amalyses Gtandad, step wie,etc.), usihg eachvariade, was unto see
how they fit aganst the ciiterion.

Regresion analyes(standard, sep wse, etc), usng each vairable, were run to ®e
howthey ft againg the citerion.

5. Stardamdized use bflight progress stips n a lbgical, orgarized nanner alow other
controllers to obtain systemawakeress {0 geta pcture) quickly ard accuately.

Standadized use offlight progress gripsin a logical,organiz2d mannerallows other
controllers to obtain gstem avarenes (to get a pictue) quickly and accuately.

Pronouns
If necessay, charge he following pronouns to match its roun in number ard case.

1. The nterviewer asked eachontroller to descibe the techmiques @ methods hey use
to keep fom forgeting important information that they use nfrequerly.

The inteviewer aked each contiler to desribe the techniquesr methodshe/die
use to keeprbm Prgetting impotant information that they usinfrequently.

2. Dewelopers desgn job aids b increase e human capadiy for information storage ad
retrieval. It reduces e anount of decsion making ard akothe reed br human
retention of procedues

Developes desgn job aidsto increag the human capacityf information orage
and retrieval. They educe the amount afecison making and atsthe needdr
human etention ofprocedues

3. John Smith etal. (1993)suppated he hypotheds in which he replicated the findings

John Smith et al1993)suppotted the hypothésin which they eplicated the
findings
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Commas
Place conmas wiere you need hemard remove commas where you do not.

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

However, if he made theasne espon® overa sriesof interviews, it was counted
onee pe interview.

2. For taskload B where imposed wakload was dwestpaticipart respanses baded dl
on one facor indicaing that whatever the pecewved workload the aher four quesions
were answered in asmilar manner.

For takload B, where impogd workload waslowest, participant responsesloaded all
on one &ctor, indicating that whatever the percered vorkload, the oter four
guesionswere ansvered in a smilar manner

3. We computed sardard errors of measuenen for the facior scaes anl the sk other
measues whch we isted alove keased a 2-hour runs from both expeliments, ard are
given in Table 12.

We computedtandard errors of measirement ér the fictor scoresand the & other
measires which we listed above basl on 2hour runsfrom both expe@mentsand ae
given in Table 12.

4. Moreover the auhors sugges that it is ill w orth further examination and results
should be provided.

Moreover, the authos sugges that it isgill worth further examinationand results
should be povided.

5. Wedelvered he daft report on Augug 5 ard the fina report Sepentber 7.
We delivered the daft report on Augug 5 and theihal report on September.
6. The quesbn to be arswered b “What are the sgnificart factors?
The queson to be anaered is, “What are the gynificant factors?”
Semi-Colon s, Colons, Parentheses, and Hyphens
Correctal errors of omisson ard canmisson for sem-colons, caons, paentheses,ard hyphers.

1. The nost widely-used past run quesionnaireswere denographc in nature.
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The moswidely ugd posrun quetionnaires were demogaphic in natue.

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

The smulator conssts of three sibgygems the @ntroller Laboratory, the Simulator
Pilot Complex,and the @ntral ComputerFacility.

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

Detemine the 6llowing values (a) numberof trials, (b) numberof participants and
(c) numberand type okrrors.

4. We provide he defnitions in the rext secton, see Bble 3.
We provide the dehitionsin the next ection gee Table 3)
5. The reseachers aralyzed he dag; ard they were reported n the Resuk Secton.
The esearchers analyzd the dataand they wre reported in the Rsults Section.
Troublesome Words
Selectthe appopriate ward from the two listed in paentheses.
1. Listthe ssues adassedn the meeing (whichthat) you atended bst week.
List the isuesaddressed in the meeting that you attendedt lasek.
2. He has the type of pasondlity (who/that) we need in this position.
He hasthetype of personality that we need in thispostion.
3. Accading to the report, the (affecteffect) was sgnificart.
According to the eport, the efect wvas sgnificant.
4. The auhors dd not provide he dag, (while/'whereas)they did provide the resuls.
The authos did not povide the datawhereasthey did povide the esults.
5. (SinceBecause}he sceerer hadn't passedhe test, he was ot cetified.

Becaug the sreenerhadnt pased the teg he wasnot cetified.
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Dangling Modifiers
Eliminate any dangling madifiers in the following sentences.
1. Hawving stuudied the smulation report, a few questons occurto me.
Having $udied the gnulation ieport, a few quesions about the eport occurto me.
2. Haming arived late for the smulation, we reeded aother pilot.
Becaug he arived late or the smulation,we needed anothgpilot.
3. Without knowing her name, it was diffic ult to introduce her.

Without knoving hername,it was difficult for me to intoduce her
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