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English-language Training
For Air Traffic ControllersMust Go
Beyond Basic AT C Vocabulary

Because miscommunication can have serious consequences, air traffic
controllersresponsible for international flights must have the skillsin English to
communicate more broadly than just to repeat learned phrases. Thetraining
and testing of controllersin English should require that controllers
be able to respond to unusual, aswell asroutine, situations.

Shannon Uplinger
Uplinger Translation Services

In ordinary speech situations, we interpret spoken
content by processing visual cues, such as gestures,
and use these cuesto supplement verbal information.
Asalast resort, we ask questions and obtain further
information needed to make the meaning clear.

Context also playsan important rolein understanding
a speaker’'s message. Even if we miss a word or
two of aspeaker’s presentation, we can still construct
what the speaker said based on the usual context
of the situation. Large amounts of spoken
communication can be processed while we think
about other things nearly simultaneously because
context often makes much of the semantic content
predictable.

Visual cues and contexts help make ordinary speech adequate
for most of the things we do. Because pilots and air traffic
controllers are invisible to one another they cannot depend on
visual cues to facilitate communication. Furthermore, while
communicating with each other, both pilotsand controllersalso
process large amounts of visual information and perform other
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linguistic tasks — pilots communicating with other
crew members, controllers communi cating with other
flights and both groups monitoring their instruments.

Context can be misinterpreted. In pilot—air traffic
control (ATC) radio communication, the term “two
fivezero” can bean dtitude, an airspeed or aheading.
Expecting, for example, to receive heading instructions
fromacontroller, and perhaps hearing only the words
“two five zero,” a pilot might mistake an altitude
clearance for a heading.

To compensate for distractions and the ambiguity of
context, pilots and controllers use highly formatted
exchanges and rely on readback to ensure that the intended
meaning of their messages has been understood. Despite using
readback, miscommunication can occur, especially when the
listener’s expectations influence what is heard.

In high-risk situations, such as those that can arise during ATC
communication, the result of a miscommunication can be
serious.




Steven Cushing presents exampl es of miscommunication that
have caused or contributed to aviation accidents. In these
accidents, visual, contextual and other redundant cues were
unavailable, and the speakers failed to recognize or resolve
the ambiguitiesin their exchanges.!

Cushing citesthe March 27, 1977, KLM Royal Dutch Airlines
Boeing 747 collision with a Pan American World Airways
B-747 in the Canary Islands, which resulted in 583 deaths; 61
survived. A pilot of the KLM aircraft said that he was “at
takeoff,” which the controller assumed to mean that the pilot
was ready for takeoff and was awaiting further instructions.
Actually, the KLM aircraft was taking off and was about to
collide with the Pan American aircraft, which was taxiing on
the runway toward the KLM aircraft.

Dealing with ambiguity in ATC communicationsis even more
complex when flight crews, controllers or both are
communicating in non-native English, that is, English that has
been acquired as a second language.
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the captain’s statement that the aircraft was in an emergency
situation, instead saying, “We're running out of fuel.” The
controller responded to alow-fuel situation, but not to alow-
fuel emergency. The planeimpacted terrain at Cove Neck, New
York, U.S,, killing 73 persons aboard the flight; 85 survived.

In December 1995, the American Airlines Flight 965 accident
near Cali, Colombia, might have been prevented if the
Colombian controller had been fluent in English.® The
Colombian government has officially determined flight crew
error as the probable cause of the accident. Nevertheless, the
Cadli controller said that he did not have adequate English skills
to ask questionswhen the crew madeillogical statements about
the plane's location. The Boeing 757 aircraft flew into a
mountain and 160 were killed; four survived.

Problems arising from lack of fluency in English received

considerable attention at athree-day Communicating for Safety

Conference, sponsored by a number of major aviation

professional groups, held May 15-17, 1997, near Phoenix,
Arizona, U.S.

Organization (ICAO) does not mandate the
use of English internationally for
ATC communications, but recommends
communication in the language “normally
used by the station on the ground.”
Somewhat equivocally, ICAO recommends
theuse of English* pending the devel opment
and adoption of a more suitable form of
speech for universal use in aeronautical
radiotel ephony communications.”?2

ICAO further recommends that English-
language support should be available from
ATC facilities serving designated routes and
airportsthat are used by international flights.

Dealing with ambiguity
in ATC communications
IS even more complex
when flight crews,
controllers or both are
communicating in
English that has been
acquired as a second
language.

Speaking at the conference, Capt. John Cox
of US Airways said, “Ours is alexicon of
abbreviations, acronyms and jargon, and
just consider how many different versions
of English we have. Often our language can
be confusing — we have problems with
oxymorons, slang, homonyms(to, too, two)
and so forth.”4

At the same conference, Frank Price,
manager of Air Traffic International Staff
of the U.S. Federal Aviation Administration
(FAA), said, “Unlike [in] the past,
international traffic is now flying into the
[U.S] heartland. Every [FAA Air Route

This ambiguous situation has resulted in de
facto use of English as the international
language of ATC without a requirement that it serve as such,
and without the devel opment of standardsfor training and testing
controller use of English.

Given the challenges of ATC communication and the lack of
regulatory specifications for English as the international
language of aviation, it is not surprising that a number of
aviation accidents have involved non-native English in pilot-
controller communications. As Cushing noted concerning the
accident in which the KLM pilot informed the controller that
the B-747 was “ at takeoff,” the grammar of the pilot’s native
language, Dutch, interfered with his ability to construct the
English statement “| am taking off,” which would have had a
different meaning to the controller.:

Other accidents involving misinterpretation of meaning have
occurred more recently. On Jan. 25, 1990, the first officer of
anAviancaairliner failed to trandateto the air traffic controller

Traffic Control] Center now works
international traffic.”# Outside the United
States, air routes — such as those over Russia and China —
that were severely restricted or prohibited from use by western
air carriers during the Cold War have been opened, increasing
the potential for pilot-ATC language problems.

At the special aviation safety conference convened by the
U.S. Secretary of Transportation in early 1995 following
several highly publicized accidentsin thelast five months of
1994, proposals were made to require al airline transport
pilots to pass a test of English-speaking proficiency. This
led to the drafting of astandardized test, which included three
parts: written, listening and speaking, and using model
airplanes to demonstrate understanding of flight-maneuver
terminology. The FAA has reportedly not taken action to
reguire such testing of non-U.S. pilots who fly to the United
States, although one private company that teaches “aviation
English” uses testing in its own proficiency assessments of
non-U.S. pilotsthat it trains.®
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At the recommendation of the U.S. National Transportation
Safety Board (NTSB), the FAA in April 1997 sent ICAO a
letter proposing the establishment of English standards, and
ICAO is expected to respond before the end of 1997. The
U.S. Congress has also expressed concern about the issue.
In connection with appropriationsfor the FAA, the House of
Representatives Transportation A ppropriations Subcommittee
urged the FAA to work with the NTSB and ICAO to
standardize training and evaluation procedures for English
proficiency in the worldwide aviation system and approved
funding for such a program. A House-Senate conference
committee has recently approved a US$500,000 set-aside as
part of the FAA budget for fiscal year 1998.

Several U.S.-based air carriers took the initiative to foster
training of controllers, despite the absence of an international
standard addressing skill levels. United Airlines, Northwest
Airlines, DeltaAir Lines, AlaskaAirlinesand FedEx supported
English-proficiency programs for Russian and Chinese
controllersat U.S. universities.®

Training programs to improve controller English skills face a
variety of challenges. Because skill-level requirements
have never been defined, training has

¢ For many words, knowing the type of words most likely
to be associated with the word;

* Knowing the limitationsimposed on the use of the word
according to variations in function and situation; and,

» Knowing the syntax associated with the word.®

Knowledge of specialized termsisalso easier to acquire when
aspects of the language have been mastered first, such as
principles of word formation and sentence structure. Teaching
and testing knowledge of ATC terminology with lists of terms
turns controllersinto parrots, who are handicapped in unusual
or stressful ATC situations, rather than skilled users of English
who can apply the language in a range of contexts.

One solution to English-proficiency and other communication
problems suggested by Cushing is an “intelligent voice
interface,” which would provide some callouts automatically;
monitor voice transmissions for accuracy, completeness,
plausibility and similar factors; and question the speaker as
needed before transmitting communications. But, as Cushing
acknowledges, we lack the technology and a complete

understanding of how language is

emphasized mastery of standardized
terminology. Nevertheless, theacquisitionand
use of language skill iscomplex and involves
learning grammar, pronunciation, intonation
and usage. Developing functionality in a
foreign language is a difficult task.

Effective pilot-controller communication
depends on the ability of the speakers to
avoid ambiguity, at best, or at least to
resolve ambiguous situations when they

If controllerslack
adequate English skills,
they cannot resolve
ambiguous situations by
requesting clarification
or verification of details.

interpreted by the brain. For the present,
he recommends development of other
visual back-up systemsto voice.

Although many advocate the use of datalink
to avoid the complexities of voice
communication, datalink might be a
questionable replacement of voice
communication for controlled approaches
and other nonroutine situations. Reading
and typing English language exchangesin

occur. If controllers lack adequate English

skills, they cannot resol ve ambiguous situations by requesting
clarification or verification of details, as happened at Cali.
Therefore, English proficiency needs to exceed the level
required to reproduce memorized phrases and terms. The
mastery of specialized terminology is insufficient.

Contrary to the method used in many countries, ATC
terminology should be taught not to beginners, but only to
studentswho have at |east arelatively advanced knowledge of
English. Jack C. Richards suggeststhat special terminology is
best learned in the context of the general language in which it
isused.®

ATC terminology is highly specialized and occursinfrequently
in the general language, so mastery of ATC terminology alone
does not produce functional proficiency in English. A fairly high
level of functional proficiency is needed to master ATC
terminology, because as Richards says, knowing aword includes:

* Knowing the probability of encountering that word in
speech or print;

free text, if required for datalink systems,
will be atime-consuming and challenging linguistic task for
non-native speakers. Moreover, datalink and voice interface
systems might discourage active monitoring of other flight
crews' and controllers' voice communication, which often
provides additional information. The resulting atrophy of
verbal skills may impede the ability of controllers and pilots
to respond to verbal information, especially when they are
communicating in non-native English.

Although technical solutions have their appeal, the solution
for the moment should be training that will give every pilot
and controller the skillsto serve as his or her own “intelligent
voice interface.” Technical systems should be used for back-
up and augmentation, and should replace voice communication
only for routine ATC exchanges.

For air traffic controllers, international English performance
requirements need to be more clearly defined, and then re-
evaluated as new technology is introduced that will change
the use of natural language for communication between pilots
and controllers. Becauseinternational standards have not been
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developed, countries presently train and certify controllers
according to their own standards, so different kinds of programs
produce varying results.

For example, Russia and China, two countries training large
numbers of controllers in English, face development of their
own national standards for training and proficiency
certification. In some Latin American countries, standards exist
but should be reviewed. Without international policy and
guidance, however, there is nothing to direct that various
national standards should be similar.

Despite the lack of an international standard, Russian
aviation authorities are working to develop the necessary
standardization, testing and training programs to improve
and maintain the English skill levels of Russian controllers.
The same process may be used by other countries to
establish local and eventually regional standardization, and
these standards could ultimately provide the basis for a
unified international standard for controllers’ general
English skills.

This testing program, the first step toward development of a
national standard, will enable the Russian authorities to
identify weaknesses in training, select and prioritize
personnel for training, measure theimpact of training interms
of cost, and guarantee the capabilities of personnel to perform
job duties using English.

This process will ensure that controllers can respond to a
variety of nonroutine and emergency scenarios using English
— for instance, to respond to questionabl e transmissionsfrom
the cockpit, to identify ambiguous situations and causes of
ambiguity, and to provide the flight crews with appropriate
instructions when these situations occur. In other words, job
proficiency should provide abasisfor the standard, and testing
should be accomplished with respect to operational scenarios
that a controller might encounter.

English courses that the Russian controllers attended in
the past were primarily oriented toward development
of conversational skills, because of the importance of
speaking skills for job performance. Not
surprisingly, Russian controller test scores

One of the first questions that Russian
authorities have had to address is how
much English air traffic controllers need
to know. Here the Cali accident is
instructive, because the controller’s
technical language proficiency was not
adeguate to meet the requirements of his
job, although he was apparently fully
trained. A controller who knows 200 or
300 English ATC terms may have very
little functional ability to communicatein
English, and therefore the requirement for
general language skills must be defined
clearly.

Communication broke
down most often when
Russian controllers
moved from strictly
formatted exchangesto
discuss weather, airport
conditions and other
topics that require skill
in generating sentences.

have been higher for listening skills than
reading skills.

Nevertheless, although speaking and
listening skills might be used most by air
traffic controllers, reading and writing
skills must also be developed in training,
even if to a lesser degree. For language
learning, all these skills reinforce each
other. Some controllers, for example, learn
general and technical vocabularies best
with visual reinforcement from reading
and writing. To acquire general English
proficiency as well as a knowledge of
ATC applications, controllers must also

Results of surveysof U.S. flight crewswho
fly in Russiaindicated that communication
broke down most often when Russian controllers moved from
strictly formatted exchanges to discuss weather, airport
conditions and other topics that require skill in generating
sentences. Some Russian textbooksintroduce AT C language
to controllerswith only the most rudimentary English skills,
or none at al,”so it is not surprising that a Russian controller
would know terminology in English but not have a wider
command of the language.

As part of an initiative to measure Russian controller
English proficiency and to design training to raise skill
levels, Russian authorities have used standardized English
testing to determine controllers’ baseline scores. This
process involves testing large numbers of controllers in
different regions and observing controller performance to
establish a minimum proficiency standard that can be
applied to all controllers or selected groups of controllers
based on job requirements.

acquire and use the full range of language
skills.

Another language-training problem of special importanceto
Russiais attrition caused by lack of practice, which has its
greatest influence on listening and speaking skills. Most
people who have studied a foreign language are aware of
how quickly skillsarelost if not used regularly. For Russian
controllers in particularly remote locations such as the Far
East, the rarity of occasions to use English on the job may
not be adequate to maintain their skills, and soon proficiency
becomes reduced.

The English training program in these parts of Russia, like
programs in other countries where English use is limited,
will need to include mechanisms such as regular testing to
identify skill attrition, with maintenance and refresher
programs to counteract attrition. The value of costly training
for controllers is lost when language skills atrophy and the
training system does not respond by restoring proficiencies.
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Examples from Russia show that the English problem is not
easy to solve, but that the problem is solvable. Large-scale
baselinetesting is planned, asisthe devel opment of standards,
training and testing to produce, measure, maintain and certify
language skills. Such a comprehensive and systematic
approach will provide the basis for a program that can be
easily managed and evaluated for cost-effectiveness.

Even the best-managed English training will not eliminate
inherent ambiguities in language, and such training will not
compensate for poor discipline, fatigue and other problemsin
theworkplace. But training will improvethe ability of air traffic
controllers to perform their jobs and greatly reduce the risk
that controllers and pilots will communicate with, but not
understand, one another.

Likethe controllers and pilots who use English language for
ATC communications, the aviation industry needsto be more
aware of languageissues so that it can design training systems
to produce and maintain the necessary language skills.

This will ensure that English training will be provided to
controllers as thoroughly and systematically as the other
training that they receive, and that continued international use
of English for pilot-controller communications will support,
rather than undermine, the safety of flight.¢

References

1. Cushing, S. “Pilot-Air Traffic Control Communications:
It'sNot (Only) What You Say, It'sHow You Say It.” Flight
Safety Digest Volume 14 (July 1995).

2. International Civil Aviation Organization (ICAO).
Annex 10 — Aeronautical Telecommunications,
Volume |1, “Communication Procedures,” paragraphs
5.2.1.1.1 and 5.2.1.1.2. Montreal, Quebec, Canada:
ICAO, 1995.

3. Phillips, D. “Pilots' Confusion Revealed in Tapes from
Cali Crash.” TheWashington Post, April 17, 1996. Phillips
wrote: “The Cali air traffic controller handling the flight
told investigators that he realized that the crew’s replies

to some of the instructions ‘made no sense’ and were
‘illogical, but helacked proficiency in colloquial English
to confront the crew. So he merely repeated his
instructions, never believing the plane wasin danger ... .
[The controller] said that he spoke good ‘ technical’ English
necessary for international air traffic control, [but that] ...
hislanguage capabilitiesdid not allow him to ask questions
of the crew then or when they began asking for a new
route that confused him.”

4. Steenblik, JW. “Communicating for Safety.” Air LinePilot
Volume 66 (September 1997).

5. Nordwall, B.D. “FAA: English ATC Standards Needed.”
Aviation Week & Space Technology Volume 147 (Sept.
29, 1997).

6. Richards, Jack C. The Context of Language Teaching.
Cambridge, England: Cambridge University Press, 1985.

7. For example, Uchebnik anglijskogo yazyka dlya letnogo |
dispetcherskogo sostava mezhdunarodnykh avialinij,
Moskva, Voennoeizdatel’ stvo Ministerstvaoborony SSSR,
1972. This textbook for Russian air traffic controllers
introduces English pronunciationinthe sameinitial chapters
that contain aviation vocabulary such as“airplane,” “map,”
“flight plan,” “apron” and “to taxi.” Itisintended for usein
a 300-hour course to prepare controllers to be certified to
provide air traffic control in English.

About the Author

Shannon Uplinger is president of Uplinger Translation
Services, which provides translation, interpretation and
glossary support to aviation firms with activities in Russia.
She previously served as a training manager for the U.S. Air
Force, where shewasresponsible for management of language
programs. She has a B.A. degree in Russian language and
literatureand an M.A. degreein Russian and Eastern European
studies. Uplinger is a recipient of the Commandant’s Award
in Russian from the Defense Language I nstitute.

FLIGHT SAFETY FOUNDATION « AIRPORT OPERATIONS « SEPTEMBER-OCTOBER 1997




Managing Aviation Safety ;gi;
Ack to
|
asiCs
Amsterdam, Netherlands

10th annual European Aviation Safety Seminar (EASS)
‘\\‘\_ Flight Safety Foundation March 16-1 8, 1998

For information contact:
Steve Jones, director of membership
601 Madison Street, Suite 300, Alexandria, VA 22314 U.S. Telephone (703) 739-6700; Fax: (703) 739-6708

Visit our World Wide Web site at http://www.flightsafety.org

AIRPORT OPERATIONS
Copyright © 1997 FLIGHT SAFETY FOUNDATION INC. I SSN 1057-5537

Suggestions and opinions expressed in FSF publications belong to the author (s) and are not necessarily endor sed by Flight Safety
Foundation. Content is not intended to take the place of information in company policy handbooks and equipment manuals, or to
super sede gover nment regulations.

Staff: Roger Rozelle, director of publications; Rick Darby, senior editor; Douglas Greenwood, senior editor;
Todd Lofton, editorial consultant; Karen K. Ehrlich, production coordinator; Ann L. Mullikin, assistant production coordinator;
and David A. Grzelecki, librarian, Jerry Lederer Aviation Safety Library.

Subscriptions: US$60 (U.S.-Canada-Mexico), US$65 Air Mail (all other countries), six issues yearly. ¢ Include old and new addresses when requesting
address change. * Flight Safety Foundation, 601 Madison Street, Suite 300, Alexandria, VA 22314 U.S. « Telephone: (703) 739-6700 « Fax: (703) 739-6708

We Encour age Reprints

Articlesin this publication may, in the interest of aviation safety, be reprinted in whole or in part, in all media, but may not be offered for sale or used
commercially without the express written permission of Flight Safety Foundation’s director of publications. All reprints must credit Flight Safety
Foundation, Airport Operations, the specific article(s) and the author(s). Please send two copies of the reprinted material to the director of publications.
These reprint restrictions also apply to al prior and current articles and information in all Flight Safety Foundation publications.

What’s Your Input?

In keeping with FSF’s independent and nonpartisan mission to disseminate objective safety information, Foundation publications solicit credible
contributions that foster thought-provoking discussion of aviation safety issues. If you have an article proposal, acompleted manuscript or atechnical
paper that may be appropriate for Airport Operations, please contact the director of publications. Reasonable care will be taken in handling amanuscript,
but Flight Safety Foundation assumes no responsibility for submitted material. The publications staff reservestheright to edit all published submissions.
The Foundation buys all rights to manuscripts and payment is made to authors upon publication. Contact the Publications Department for more
information.

FLIGHT SAFETY FOUNDATION « AIRPORT OPERATIONS « SEPTEMBER-OCTOBER 1997



