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Abstract

English and a semi-artificial sublanguage based on English play the dominant role as the
means of communication in aviation, especially in the communication between pilots and
air traffic controllers and in international contexts. The first part of the paper surveys this
state of affairs from the viewpoint of (English) linguistics. In its course, attention is
drawn to aviation incidents and accidents, some of which with extremely severe conse-
guences, where the role of language, or of English in particular, was critical. The second
part of the paper argues that insights provided by relevance theory can be effectively used
in the analysis and explanation of some of the communication problems. Given that rele-
vance theory has not figured as a conceptual tool box with which to approach such prob-
lems so far, it is argued that it ought to be employed, especially as it emphasises that lin-
guistic expressions are semantically underdetermined in principle. This means that the ut-
terance of virtually any linguistic expression, including those of the semi-artificial avia-
tion sublanguage, is dependent on pragmatic inferencing for the recovery of what was in-
tended to be conveyed, an important aspect in the evaluation of the role that such a sub-
language may play in principle.

1 Introduction®

Problems of communication have been found to be an important or even the decisive causal
factor for many critical incidents as well as near and actual accidents in aviation (see, among
others, Cushing, 1994; Helmreich & Merritt, 1998: 202ff.; Isaac, 1999: 131ff.; Jones, 2003;
Krifka, Martens & Schwarz, 2003; Maschke, 1994: 57f.; Silberstein & Dietrich, 2003: 10;
Tajima, 2004; Turner & Nubold, 1981). This holds for both the communication among mem-
bers of the crew in the cockpit and the communication between pilots and air traffic control-
lers. Among the languages used as the means of communication in aviation, English plays the
dominant role. A substantial share of flights are and have been set within a national context
where English is the official language; English serves most often as a lingua franca among
the members of an international cockpit crew; a semi-artificial sublanguage based on English
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serves as the standard means of verbal communication between pilots and air traffic control-
lers both in English-speaking countries and where international airports are involved. This
suggests a significant relevance of the linguistic study of English as well as of communication
conducted in English for safety issues in aviation. Surprisingly, however, there has been com-
paratively little work done by linguists — in the sense that includes linguistic pragmatists — or
in collaboration with linguists in this area. As pointed out by Sexton & Helmreich (2003: 71):
"Cockpit communication is a rich area of study for language investigators, and it has been
relatively underresearched given the critical role it plays in flight safety."!

The ultimate aim of the present paper is to draw attention to a basic and central insight from
linguistic pragmatics, namely that utterance interpretation is crucially based on non-
demonstrative inferences in addition to the decoding of the narrowly linguistic (grammatical
and lexical) aspects of the utterance, and to questions that this insight raises for communica-
tion in aviation. As far as | can see, this issue of utterance interpretation being essentially in-
ferential in nature, a point that has been emphasised especially within relevance theory, has
not so far been prominently addressed in discussions of safety-relevant aspects of communi-
cation in aviation. In order to prepare for the points to be made about the relevance of this
pragmatic insight in the aviation context, the paper will first provide an introduction into more
general aspects of communication in aviation and its key role in safety issues, and it will refer
to some of the pertinent research that has been carried out . That is, the paper demonstrates the
relevance of general linguistics and English linguistics in this domain of communication both
by drawing on work that has already been done and by raising new questions and opening up
new perspectives for research.

2 Some examples of the causal role of language in aviation incidents and accidents
In this section, the statement from the beginning of this paper about the causal role of com-
munication problems in incidents and accidents in aviation is exemplified.

The following problem, which involves homophony, led to the crash of an aircraft on its ap-
proach to Kuala Lumpur, Malaysia, in 1989 (see Cushing, 1994: 14; Helmreich & Merritt,
1998: 202f.).

(1) The controller clears the aircraft to descend "two four zero zero". The pilot reads the
clearance back as "OK. Four zero zero". "The controller did not catch the readback er-
ror, perhaps because he was not a native English speaker™" (Helmreich & Merritt, 1998:
202f.). The aircraft descends to 400 feet rather than the appropriate altitude of 2,400
feet and crashes into a mountain peak at 481 feet.

In the next example the controller, as communicator, and the pilot, as addressee, associated
different referents with the word things. This prevented the pilot from becoming aware of the
problem the controller was referring to (see Cushing, 1994: 18f.).

(2) On approach to Miami International Airport, the crew is having a problem with a light
on the plane's nose gear. At the same time the aircraft inappropriately declines in eleva-

! Referring to official accident reports issued by the US National Transportation Board, Jones (2003: 247)

writes: "No linguist is required to sign as approving these reports, hence no formal attention is paid to the de-
gree to which miscommunication contributes to accidents." Tajima (2004: 468) concludes that "linguistics
and language educators can greatly contribute to this yet-to-be-extensively-researched area".
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tion. The crew is unaware of this second problem. The controller, who is aware of the
second problem, wants to check on the crew's actions about it. He asks "how are things
comin’ along out there?". The pilot, believing that the controller refers to the nose gear
problem, replies "OK, we'd like to turn around and come, come back in." The controller
takes the 'OK' to mean that the elevation problem is under control. The crew, however,
is still unaware of the elevation problem. The aircraft crashes into the Everglades about
30 seconds later.

The next example involves an erroneous inference on the pilot's side (see Cushing, 1994: 28).
Fortunately, this did not have serious consequences. But the dangerous potential of the type of
problem is obvious.

(3) The pilot, cruising at flight level 230 (i. e. 23,000 feet), requests permission to ascend to
flight level 310. Controller: "310 is the wrong altitude for your direction of flight; I can
give you 290 but you will have to negotiate for higher.” Pilot: "Roger, cleared to 290,
leaving 230." This erroneous readback is not challenged by the controller. Later realis-
ing that the aircraft is at a wrong altitude, the controller states: "I did not clear you to
climb; descend immediately to FL [flight level] 230",

In the fourth and last example for the moment a conversational behaviour which is appropri-
ate in many everyday communicative situations, namely behaviour that exhibits linguistic
politeness, contributed to an accident (see Linde, 1988: 379), which, fortunately, did not cause
any casualties.

(4) At landing, the copilot realises that the aircraft is considerably faster than appropriate.
The captain is apparently not aware of this. Linde (1988: 379) comments on the ensuing
communicative problem in the following way:

[t]he interesting point is that the copilot mentioned in his interview that he 'tried to
warn the captain in subtle ways, like mentioning the possibility of a tailwind and the
slowness of the flap extension.' [...] The copilot said that he thought that the captain
understood the meaning of these remarks and would take the appropriate action. The
captain said that he didn't interpret the copilot's remarks to mean that they were going
too fast [...]. This example should serve to demonstrate some of the real-world dangers
of excessive mitigation.

Many more examples of safety-critical communication problems in aviation have been report-
ed on in the literature.? Some more will be supplied in the course of the paper. Still many
more could be identified, for instance, by following the example of Cushing (1994), who
studied the reports in the newsletter Callback, where aviation personnel anonymously de-
scribe their observations concerning critical incidents, or by investigating internet sources
such as those mentioned by Jones (2003: 245) in his "References and Annotated Biblio-
graphy”. Another source of data may become increasingly available through the recordings
and transcripts obtained from simulated flights. This has been the sort of data used by the lin-
guists involved in a research project on cockpit communication reported on in Dietrich (ed.),
2003.

2 For a list of "[c]rashes with ties to language" from 1971 to 2002, see Jones (2003: 237ff.).
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3 Scripted aviation language and ATC-English

As already mentioned, a conspicuous feature of the communication between pilots and air
traffic controllers in an international context is the use of a semi-artificial English-based sub-
language which is employed as a standardised code for the exchange of information via radio-
telephony. Following Philps (1991), I call this sublanguage ATC-English (ATC being the
common abbreviation for air traffic control). Authorities and aviation companies very often
require scripted wordings to be used also for the communication between crew members with-
in the cockpit (see e. g. Arminen, Auvinen & Palukka, 2010: 448); in the majority of cases the
underlying language for these scripts is English too. In the following I will concentrate on
ATC-English, but will occasionally refer to (examples of) scripted language use between pi-
lots in the cockpit as well.

There are several varieties of ATC-English in existence, most prominently the one recom-
mended by the International Civil Aviation Organization (ICAO) and the one prescribed by
the US Federal Aviation Administration (FAA) (see Jones, 2003). The study of ATC-English
and its use clearly belongs in the domain of research into languages for specific purposes
(LSP) and English for specific purposes (ESP). And some linguists with interests in this do-
main have indeed been concerned with it (e. g. Sullivan & Girginer, 2002; Turner & Nbold,
1981; Varantola, 1989; Vatnsdal, 1987). On the whole, however, as with the study of lan-
guage in aviation in general, ATC-English has only played a very modest role in LSP and
ESP research. This is also reflected by the fact that there is not a single reference to ATC-
English in the subject index for the more than 2500 pages of the two volumes of the interna-
tional Fachsprachen/Languages for special purposes handbook (Hoffmann, Kalverkdamper &
Wiegand (eds.), 1998-1999).

ATC-English is characterised by the following main features (see Philps, 1991; cf. also
Vatnsdal, 1987):

1) rules about the order of priority between different types of messages;

2) a spelling code for letters and numbers;

3) rules for the expressions of callsigns (by which aircraft and ground stations are identi-
fied);

4) rules about the message structure;

5) rules about which messages to send in cases of emergency;

6) a list of conventional expressions and their meanings;

7) aset of skeleton messages, i. e. a phraseology.

There are differences between natural English and ATC-English on every linguistic level. |
will give some examples:

» Phonology: e. g. the pronunciation of the digits three, five and nine is [tri:], [farf], [naina]; ;
this is in order to prevent phonetic confusion and to facilitate pronunciation for many non-
native speakers of English (note that especially in radiotelephony [faiv] and [nain] are diffi-
cult to distinguish and that the pronunciation of dental fricatives, [6, d], is often difficult for
non-native speakers of English).
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* Lexis: the use of specific expressions to convey meanings which are expressed differently in
natural English: e. g. affirm (‘yes', 'of course’, etc.), negative ('no’, 'of course not', etc.), request
('I'd like to', ‘could I', etc.), say again (‘repeat’, 'sorry?', 'What?', etc.).

» Syntax: some items in the phraseology of ATC-English are syntactically identical to their
natural English counterparts, most can be described in terms of a systematic modification of
their natural English counterpart, such as determiner deletion (e. g. resume own navigation;
cf. resume your own navigation), deletion of prepositions of direction, place, purpose, time
(e. g. climb 150; cf. climb to (flight level) 150), pronoun deletion (when referring to pilot or
air traffic controller) (will shortly lose radar contact; cf. you will shortly lose radar contact).

Actually, almost all of the syntactic modifications of natural English which characterise ATC-
English can be described as deletions or ellipsis. This leads Philps (1991: 123) to the follow-
ing conclusion:

Paradoxically, the brachylogical search for clarity, precision and lack of ambiguity in
the phraseology [...] results in a pronounced tendency towards ellipsis (in the widest
sense of the term), rather than, as might have been expected, towards forms of linguistic
redundancy (cf. Lyons 1968: 85ff.). This observation may better be formulated as a
question: how is it that a codified language such as the phraseology, which sets out to
be explicit, can be so elliptical?

The answer to this question has already been hinted at: the fundamental mechanism
that allows the phraseology to function effectively as a communication tool is surely to
be found in the interaction between its intra- and extralinguistic levels. The phraseology
in fact interweaves two systems: the structural system of an English subgrammar and a
system of referential values common to its domain (air traffic control) and to the speech
community within this domain. If it were not for this interwoven complex, communica-
tion would be jeopardised and linguistic security put at risk.

While Philps appears to imply that ATC-English functions rather well, Jones (2003) argues
that it is riddled with defects. In the FAA-version of ATC-English, the latter identifies "[t]wo
sorts of ambiguities [that] need purging. The first sort is due to synonyms, where a meaning
has more than one expression. The second sort is the reverse, where a given expression has
more than one meaning” (Jones, 2003: 239). In addition, he deplores the differences between
the ICAO and FAA varieties of ATC-English, which are said to create "opportunities for dis-
astrous confusion™ (ib.: 240). However, Jones's criticism is not directed only against ATC-
English; for him, English as such is the problem:

Without benefit of a scientifically comprehensive plan for aviation phraseology, Eng-
lish, in any of its dialects, was recommended for international aviation in 1951 by the
ICAOQ. Aviation has since been plagued with pilot errors, many of them due to ambigui-
ty in English words and phrases. Non-native English-speaking pilots, about half of the
pilots of the world, find it very difficult to deal with the massive irregularities of Eng-
lish. (1b.: 243)

In 2002 it is clearly time for the 'adoption of a more suitable form of speech for univer-
sal use in aeronautical radiotelephony communications' as foreseen by the ICAQ in
1951. That standard form of speech for aviation must be characterized by formal rules
for its grammar and structure. It must be superior to any given variety of English in the
clarity of its spoken form. Its root word acquisition must be subject to the discipline of
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an Academy whose members are drawn from many nations. Perhaps here there is a
practical solution in Esperanto, which might, with standardized terminology and phra-
seology, become the language for permanent use in international aeronautical commu-
nication. The inability of English to express specific instructions to pilots without confu-
sion would seem to disqualify it as a language for permanent use by aviation. (Ib.:
243f))

Although Jones (ib.: 243) also recommends that "foreign aviation personnel should receive
more training in English”, his more general position seems to be that natural English is thor-
oughly unsuitable as a language to be used in aviation, both as the basis for a standardised,
more or less artificial, sublanguage and as a medium for communication in those cases where
the use of the sublanguage is suspended.® His reference to Esperanto can be taken to implicate
a suspicion that other natural languages may not be much more suitable in these respects.

Other researchers as well as pilots and controllers share Jones's view that ATC-English needs
to be improved but do not share his scepticism as to whether such improvements can lead to a
satisfactory result in principle, a scepticism due to the fact that ATC-English is derived from
natural English. They emphasise that a very high proficiency in natural English, in addition to
mastery of ATC-English, is a key factor in optimising safety in the domain of communication.
The interviews with Turkish pilots and controllers carried out by Sullivan & Girginer (2002),
for instance, revealed that

pilots and ATCs both stated that they needed to improve their conversational English,
not just Airspeak, since they are called upon to communicate in situations in which Air-
speak is insufficient. This correlates to the findings of Chatham and Thomas (2000) as
well as of Morrow et al. (1994) who found that nonroutine transactions between pilots
and ATCs contained more conversational English, more complex syntax, and more
vague terminology than routine transactions. This use of English in nonroutine transac-
tions can be particularly problematic if one or both of the interlocutors are not native
English speakers since they may differ in their use of vocabulary and conversational
discourse conventions. (Ib.: 402)

Modifications of the standards of ATC-English and the use of natural language between pilot
and controller have frequently been observed to occur (see e. g. Beneke, 1993: 13; Morrow,
Rodvold & Lee, 1994: pass.; Mell, 1994; Nevile, 2004: 195, 200ff., pass.; Philps, 1992: pass.;
Sullivan & Girginer, 2002: 400ff.; Thomas, 1989: pass.; Turner & Nubold, 1981: 13). Mor-
row, Rodvold & Lee's (1994) empirical study shows that controllers and pilots actually tend
to use natural language in emergencies (see also Dumazeau, 2008: 56f.; Mell, 1994). The gist
of Nevile's (2004) studies and conclusions is that the occurrence of deviations from a pre-
scribed, coded script in aviation communication is inevitable and that these deviations are
often beneficial for the maintenance of safety and sometimes necessary in the prevention of
disasters (see e. g. ib.: 202f.).

® ™Can you make the runway?' asked a Seattle controller to a Russian pilot. His answer might have been,

'‘Making a runway requires construction equipment and material." As it was, he was merely confused and tried
to land on a Seattle street — an illustration of the fact that when a controller's working language and native
language are the same he is apt to lapse into puzzling idioms and to make assumptions about the pilot's com-
mand of English" (Jones, 2003: 243). "This short review of miscommunication in aviation can offer some
recommendations for improving safety until English is replaced by a more suitable language" (ib.).

76



\\\ Professional Communication
Knowledge Management
Cognition

The problem of how many and which meanings that might become relevant in aviation one
should attempt to code by a lexical item (word or phrase) of a (semi-)artificial (sub)language
can be illustrated by referring to a communicative situation mentioned by Arminen, Auvinen
& Palukka (2010: 453ff.). The example does not involve communication between pilot and
air traffic controller, but between two pilots — commander (CDR) and co-pilot (COP) —,
whose verbal interaction also involves regulated language use in certain situations.

The pilots are discussing the transfer of control and navigation duties. The COP, who is
in control, is giving these to the CDR [...] [saying "Your controls’]. The CDR first ac-
cepts the duties [...] [saying 'My controls'], but then allocates them back to the COP
[...] with a repair activity. (Ib.: 453)*

[...]

The standardized response to 'Your controls' is ‘My controls', exactly as the CDR said.
The scripted wordings do not include a callout that would enable the airline pilot to
formally refuse to take on the control and navigation duties. The standard operating
procedures also aim to standardize the pilots' actions by restricting responses to
callouts. When standardized responses to standard callouts are inappropriate, pilots
may need to remedy the scripted wordings with practices from ordinary talk, such as
repairs or pre-sequences. (Ib.: 455f.)

This example suggests that it may neither be intended nor possible to provide standardised
utterances drawn from a (semi-)artificial (sub)language for every foreseeable and safety-
relevant communicative situation in aviation — nor for any unforeseeable one, of course, a
trivial but nevertheless important point in view of the fact that semi-artificial sublanguages
like ATC-English differ from natural languages in that they are deliberately designed so as to
be capable of expressing only a limited set of meanings.

The observations made in most of the works mentioned above point in the direction that
Helmreich & Merritt (1998: 205) are right in claiming "[t]he simple reality is that a very high
level of linguistic proficiency is needed before one can communicate effectively at the level
that a time-critical, non-standard or emergency situation may dictate". This raises what Varan-
tola (1989: 182) calls "one of the eternal questions in all LSP teaching programmes”, namely,
"How much general language is needed then?". The answer to this question that most re-
sear%hers give amounts to saying: as much as possible, plus knowledge of varieties of Eng-
lish.

4 The relevance of some fields and theories of linguistics

We have already seen that phonological, lexical, semantic and syntactic knowledge is needed,
for example, in the analysis and potentially the improvement of ATC-English. Basic
knowledge in disciplines such as these, which belong to what Aitchison (1972/1999: pass.)
calls the "inner circles™ of linguistics, also help in becoming aware and describing certain
types of problems which may occur in aviation communication. In the following I will con-

4
5

The reason for this repair is that the CDR needed to make sure first that another task was completed.
As concerns national varieties of English and the relevance of their existence for communication in aviation,
see Seiler, 2009 among others.
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centrate on some aspects which rather belong to the "outer rings™ (Aitchison 1972/1999:
pass.) of linguistics.

Hopkin (1995: 268) makes an observation which is very familiar from sociolinguistics.
"There is extensive anecdotal evidence, though relatively little experimental evidence, that
controllers and pilots base judgements about each other and about their colleagues on speech™.
A few paragraphs later he states that "[t]he soundness of the judgements themselves has not
been tested” (ib.: 269). A linguist trained in sociolinguistic theory and methodology will be
able to provide experimental evidence for correlations between features of speech and judge-
ments concerning speakers who display them. Subsequent tests of the soundness of such
judgements may turn out to be very revealing for the practitioners and may thus advance their
understanding of the linguistic aspects of their profession.

Linde (1988) applies concepts from politeness theory in an investigation of aircraft crew
communication. She found out “that crews classified as high in safety performance have a
higher rate of mitigation than poor crews. This finding is both surprising and important be-
cause many suggestions have been made that crews should be trained in linguistic directness™
(Linde, 1988: 395). As an answer to the question of why this may be so she mentions that
mitigation "can help to prevent the development of interpersonal or relational misunderstand-
ings or animosities” (ib.: 396). For communication training in aviation she draws the conclu-
sion that crew members should be prepared for situations in which directness might be inter-
preted as a challenge of the hierarchical relationship of crew members. And she proposes to
offer training "in forms of communication that can challenge a superior's assessment of a situ-
ation, while indicating respect for the superior's position™ (ib.). In the same vein, Morrow,
Rodvold & Lee (1994: 255) recommend that "training in ATC communication should empha-
size collaborative principles rather than focusing on terminology or isolated practices (‘speak
slowly', ‘enunciate clearly’)".

Concepts, categories and methodologies from speech act theory, politeness theory, discourse
analysis and conversation analysis are applied in the studies documented by the various arti-
cles in Dietrich (ed.), 2003. The main focus of the researchers involved here is the relation
between workload in high risk environments on the one hand and communicative behaviour
and success on the other hand, primarily in the cockpit. The data in these studies were ob-
tained by recording the cockpit communication during simulated flights. Krifka, Martens &
Schwarz (2003: 99), for instance, conclude that "[t]here is evidence that linguistic features of
communication correlate with the performance of crews and with the level of task load". An
example of a more specific finding by these researchers, which supports the one by Linde just
mentioned, is that "[p]oliteness elements occur slightly more often in good crews. Interesting-
ly, good crews have fewer politeness elements in segments of high task load, just the opposite
to poor crews" (Krifka, Martens & Schwarz, 2003: 90). Another interesting point, which is
made by Silberstein & Dietrich (2003: 36), concerns differences in the communicative behav-
iour between crews of different cultural backgrounds. According to these authors, crews con-
sisting of members from a western cultural background tend to use more informal language,
whereas the register employed among crew members from Far East and Muslim cultures is
pervasively formal.
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To dwell on the issue of interculturality in aviation for a little longer: It has actually been
known for some time that the communicative encounter of interlocutors from different cultur-
al backgrounds may be a source of danger in aviation. Consider, for instance, the example
given by Beneke (1993: 13) of Japanese pilots approaching San Francisco airport.

The pilots were sometimes not quite certain as to the exact meaning of the ATC [...] in-
structions. When they were asked, however, whether they had understood the instruc-
tions, they would always say, Yes. It was found that many of the American controllers
did not stick closely enough to standard phraseology, but tended to use idiomatic Amer-
ican English. The Japanese pilots, on the other hand, neither complained nor did they
ask back. Rather, they would give the impression that they had perfectly understood the
message.

These Japanese pilots can be said to be culturally primed not to complain in a geographical
context in which they considered themselves as guests, nor to reveal what they felt to be a
linguistic weakness by admitting that they had not properly understood. Observations such as
these made researchers aware of the necessity to investigate the intercultural aspects of the
communication between pilots and air traffic controllers. Some research in this direction has
actually been done, less so, however, by linguists, but rather by social and organisational psy-
chologists (see e. g. Helmreich & Merritt, 1998; Isaac, 1999: ch. 4).

This is the appropriate place to point out that a more intensive study of the respective work by
social and organisational psychologists on the part of the linguists and vice versa as well as a
closer co-operation between these disciplines are certainly fruitful for both sides. Interdisci-
plinary work in this domain is of course not restricted to the topic of intercultural communica-
tion but extends to all topics and questions where models and theories of language and lan-
guage use are employed in empirical studies. A very important part of the contribution by
linguists in this kind of co-operation is their competence in analysing the relation between the
form and the function of verbal expressions.

Language variation has turned out to be a source of problems in aviation communication too,
so that a good understanding of the phenomena in this field is also important. The following is
a real-life example from Helmreich & Merritt (1998: 203):

(Diabolical dialects.) With the introduction of transponders to aviation, the terms Mode
A, Mode C and Mode S arrived with an interesting communicational problem. On ap-
proach to Melbourne, one particularly strong-accented Australian was heard to call
‘Mayday'. The ATC tower was gripped with excitement as they tried to ascertain the
cause of the emergency. Several more calls later from a remarkably calm-sounding
crew led to the discovery that he was saying ‘Mode A' not ‘Mayday' and so the practice
of calling 'Mode Alpha' was born. (Graham Braithwaite, British safety researcher
working in Australia.)

Helmreich & Merritt (1998: 204f.) also remark on "a Pakistani pilot who spoke with a perfect
'BBC English' accent. Referring to the heavy American accents he encounters at New York
Air Traffic Control, he said, 'Forget about us foreign pilots, how about getting those guys in
the Tower to speak English?™. If meant seriously, the manner in which the problem was stat-
ed by this pilot will appear as a misrepresentation to a linguist. The linguist's assessment will
be that the pilot has something important to learn about language in general and English in
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particular. If meant more or less as a joke, the remark nevertheless emphasises that there is a
problem here which may be attended to by linguists (as more recently done by Seiler, 2009).

5 The relevance of relevance theory

In the final section of this paper the role relevance theory (RT) may play in a linguistic ap-
proach to communication in aviation is discussed. In particular, attention is drawn to the ten-
sion between, on the one hand, the insight emphasised especially within the RT framework
that coded meaning only plays a triggering and partial role in the interpretation of utterances
in ordinary communicative situations and, on the other hand, the fact that a rigorously coded
(semi-)artificial (sub)language has been considered indispensable in the aviation context by
most researchers.®

So far, it seems, RT (see Wilson & Sperber, 1981; Sperber & Wilson, 1986/1995; Wilson &
Sperber, 2004 among many others) has not been made use of in the aviation context. Just like
the Gricean theory of implicature (see Grice, 1989; especially Grice, 1967/1989), RT stresses
the importance of pragmatic inferencing in the interpretation of verbal utterances, but differs
in some respects from the Gricean approach and from the so-called neo-Gricean school as
represented by Levinson (e. g. 2000), for instance. | will now present the basic ideas of RT in
a nutshell.

In RT, the linguistic meaning of a sentence used in an utterance, which is decoded on the ba-
sis of the hearer's knowledge of the language, "is just one of the inputs to a non-demonstrative
inference process which yields an interpretation of the speaker's meaning"” (Wilson & Sperber,
2004: 607). Being 'non-demonstrative’ means that the inference process does not guarantee
the recovery of the speaker's meaning. The other inputs to such an inference process are
drawn from the context, that is, the set of assumptions held by the hearer at the time when the
utterance is to be interpreted. The set of assumptions drawn from comprises those that the
hearer holds about the world in general, about the specific situation of the communicative
exchange and about assumptions held by the addressee. It may be mentioned as an aside that
there is no incompatibility between approaches pursued in social and intercultural pragmatics
on the one hand and RT on the other hand. Quite to the contrary, the linguistic phenomena
which are revealed and studied within social and intercultural pragmatics certainly arise from
the mental models constructed by interlocutors as contexts used in utterance interpretation.

One basic supposition of RT is that the part of the human cognitive system which is con-
cerned with utterance interpretation strives for the generation of so-called positive cognitive
effects. One type of positive cognitive effect is the generation of a new assumption, that is,
one which could not have been derived from the input alone, nor from the context alone, but
only from both together. Other types of positive cognitive effect "include the strengthening,
revision or abandonment of available assumptions” (Wilson & Sperber, 2004: 608). Another
basic supposition is that the generation of positive cognitive effects is constrained by the

¢ Tajima (2004), for instance, who like many others stresses the importance of a very high proficiency in natu-

ral English for aviation personnel, also recommends that "we should sincerely and rigorously strive to create
an error-resistant and mistake-free language environment" (ib.: 467). Recall also the quotation from Jones
2003 in section 3 above where he mentions "Esperanto, which might, with standardized terminology and
phraseology, become the language for permanent use in international aeronautical communication".
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amount of cognitive effort invested in the interpretation process. The relevance of an utter-
ance for an interpreting individual results from weighing processing effort and positive cogni-
tive effects against one another along the following lines (ib.: 609):

a. Other things being equal, the greater the positive cognitive effects achieved by pro-
cessing an input, the greater the relevance of the input to the individual at that time.

b. Other things being equal, the greater the processing effort expended, the lower the
relevance of the input to the individual at that time.

Now, the essential claim made by relevance theory is that the specific inferences that are
made in the interpretation of an utterance in addition to the decoding of its linguistic meaning
are guided by two principles. The "Cognitive Principle of Relevance" states that "[hJuman
cognition tends to be geared to the maximisation of relevance (Wilson & Sperber, 2004: 608).
The "Communicative Principle of Relevance" states that "[e]very ostensive stimulus [i. e. an
utterance in verbal communication] conveys a presumption of its own optimal relevance” (ib.:
612). These two principles together imply a certain strategy for the process of utterance inter-
pretation on the part of the addressee: It is most rational for the addressee to apply a least ef-
fort strategy and to take the first interpretation which satisfies his expectations of relevance as
the most plausible hypothesis about the intended meaning on the part of the communicator.
However, as pointed out by Wilson & Sperber (2004: 614), "[s]ince comprehension is a non-
demonstrative inference process, this hypothesis may well be false; but it is the best a rational
hearer can do".

RT highlights the following insights that ought to be taken into consideration in the study of
communication in aviation: First, that the linguistic expressions as such that are used in order
to convey meaning in natural verbal communication constitute only a part, if an important
one, of the resources that are employed in the effort of recovering meaning. Whereas the code
model of verbal communication suggests that human communicators are decoders, perhaps
with an inbuilt noise-eliminator, RT suggests that linguistic expressions per se are semantical-
ly underdetermined in principle and that human communicators are constructors of meaning
who take the denotation of linguistic expressions into account as one of the sources of infor-
mation for constructing an interpretation alongside information provided by the context as-
sumptions. The code model insinuates a robustness in the conveyance of information which
may be deceptive. RT makes us aware of the fact that the success of communication is, alt-
hough often achieved, a very subtle affair. Linguistic and communicative training in the avia-
tion context may thus consider dispensing with any variety of the code model of communica-
tion, in which the linguistic expression — i. e. words, phrases, sentences — is conceived as the
carrier of the information content from sender to receiver.

While this view of RT applies to natural communication by means of natural languages, it
nevertheless raises the question whether a (semi-)artificial sublanguage that allegedly consists
of an unambiguous lexicon and an unambiguous syntax does and can in principle really sup-
ply what it is intended to. The answer to this question is a clear 'no' for all those indetermina-
cies of meaning in verbal communication that are not due to natural language lexical or syn-
tactic indeterminacies. For all a (semi-)artificial sublanguage can optimally do is provide a
(semi-)artificial lexicon (potentially including a phraseology) and a (semi-)artificial syntax
whose items (lexicon) and structures (syntax) are mapped in a one-to-one fashion onto senses
of lexical items and disambiguated syntactic structures of a natural language. The point here is
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that the meaning of the items and structures of the (semi-)artificial language are necessarily
coded by making reference to items and structures of a natural language. That is, the address-
ee of an utterance transmitted in a (semi-)artificial language necessarily translates its coded
meaning into a natural language equivalent. The interpretation of this equivalent is, in princi-
ple, subject to all those kinds of indeterminacies that an utterance directly transmitted in a
natural language is subject to, except for indeterminacies due to ambiguous or vague senses of
lexical items and ambiguous syntactic structures. It is true, the determination of the relevant
senses of lexical items (given that this is possible in a technical context) and the disambigua-
tion of syntactic structures that may be achieved by this detour via a (semi-)artificial language
Is important for communication in aviation and may have been able to prevent a large number
of misunderstandings. However, they cannot in principle forestall misinterpretations due to
inferences that do not serve the determination of communicator-intended senses of lexical
items and syntactic structures, but are rather triggered by aspects of meaning interpreted ade-
quately at this level.

The following is a simple example where the pragmatic inferences performed by a controller
in order to determine the referent of the pronoun we leads to an interpretation that was not
intended by the speaker and consequently to a dangerous situation.

One of two fighters on instrument route developed mechanical problems and stated
([5]a), after which the controller then issued an IFR [i. e. Instrument Flight Rules]
clearance, to which the aircraft replied ([5]b).

([5]a)We need a clearance back to base.
([5]b)We are in a left turn and we are climbing to 17,000.

The controller interpreted we as meaning that both aircraft were returning to home sta-
tion, when in fact only the lead aircraft wanted to return [...]. 'The wing man continued
on the original IFR clearance and completed out the military route through the airspace
of two centers.' (Cushing, 1994: 18)

The conceptual meaning (see, among others, Ariel, 2010: 149ff.) that is encoded by the item
we sanctions both the interpretation intended to be conveyed by the pilot and the interpreta-
tion arrived at by the controller. In this situation, where, for certain assessments, the two
planes have to be conceived of as a pair, the interpretation of we as referring to both planes is
the first interpretation imbued with sufficient relevance generated by the controller and is con-
sequently the one attributed to the speaker. From Nevile's (2004: 45ff.) discussion of the use
of we in cockpit communication, it can be inferred that its use in this example is non-
prescribed by the regulations for talk in aviation; and this would be in agreement with what |
pointed out in section 4 about the deletion of pronouns in the code provided by ATC-
English.” The important point in the present context is that a deletion of the pronoun as possi-
bly prescribed would not have changed anything about the potential for misinterpretation. It
would of course be possible in principle to construct a code which avoids problems of this

" Nevile (2004: 77), for instance, writes: "By saying ‘we've captured flight level X', rather than the prescribed

‘captured flight level X' the pilot is able to represent the altitude as something achieved by the crew in their
conduct of flight".
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specific type. However, the limits of the effectiveness of a generalised procedure in which one
tries to find a coded solution for the prevention of every type of conceivable misinterpretation
are obvious. It is likewise obvious that communication in aviation generally cannot dispense
with the flexibility afforded by natural language for conveying information about situations
that may evolve but have not been foreseen by the designers of a coded sublanguage.

Another important point highlighted by RT is the possibility that human beings in general
cannot help interpreting certain utterances in a certain way under certain conditions. We can-
not in general help reading meaning into and above what the linguistic expressions used by a
communicator denote. Example (3) of the communicative problems mentioned in section 2 is
an illustrative case in point. In terms of RT, we may argue that the pilot could not help inter-
preting the controllers utterance of | can give you 290 as a clearance for ascending to flight
level 290. This is certainly the first interpretation which achieves sufficient relevance for the
pilot who has just asked for permission to ascend to flight level 310 and was additionally told
"pbut you will have to negotiate for higher”. It is true, in terms of ATC-English the controller's
utterance was no clearance, and the pilot should have reacted accordingly. But the fact that he
interpreted the utterance as he did in spite of his familiarity with ATC-English seems only to
emphasise the cognitive pressure towards optimisation of relevance as stated by the cognitive
principle of relevance.

The final link in the causal chain that led to the disastrous collision of a passenger plane and a
cargo plane over Lake Constance in 2002 may perhaps also be accounted for by a relevance
theoretic consideration. Here the pilot of the passenger plane received contradictory instruc-
tions by the automatic warning system on the one hand and by the controller on the other
hand. The chain of events concerning the passenger plane (TU154M) can be summarised as
follows (see BFU 2004).

(6) 43 seconds before the crash, the controller instructs the crew to immediately descend. 7
seconds later the crew initiates a descent, but receives simultaneously an instruction to
climb by the plane's automatic collision warning system. Another 7 seconds later the
controller repeats his instruction to descend, which is verbally confirmed by the crew.
21 seconds later the automatic warning system issues the command to "increase climb™.
8 seconds later the passenger plane, which is still descending, collides with the cargo
jet, which followed the instruction of its own automatic collision warning system and
has been descending as well.

The investigation report identifies the following circumstance as one of the immediate causes
of the collision: "The TU154M crew followed the ATC instruction to descend and continued
to do so even after TCAS [i. e. Traffic Alert and Collision Avoidance System] advised them
to climb. This manoeuvre was performed contrary to the generated TCAS RA [i. e. Resolu-
tion Advisary]" (BFU 2004: 5). The crucial point here seems to be that the pilot of the pas-
senger plane trusted the instruction issued by the human being, the controller, more than that
issued by the machine.

Pilots are subject to the regulation that in cases of contradicting instructions by the automatic
warning system on the one hand and by controllers on the other to follow the former. How-
ever, it seems to be difficult for humans to actually comply with this regulation. Human factor
research has revealed that there is a "greater compliance rate that pilots have in following ad-
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visories given by a human controller, than those given by an automated algorithm with a syn-
thetic voice" (Wickens et al. (eds.), 1998: 146). An explanation in terms of relevance theory
may proceed along the following lines: A verbal utterance made by a human communicator is
what Sperber & Wilson (e. g. 1986/1995: 153ff.) call an ostensive stimulus. Such a stimulus
makes it manifest to the addressee that the communicator has an informative intention and
that the communicator wants the addressee to recognise that she has this intention. To con-
sider an utterance as relevant presupposes that it is treated as ostensive (Sperber & Wilson,
1986/1995: 154). A machine as such is not attributed intention at all by an addressee; a ma-
chine may serve as a mediator of human intentions, so that human intention is communicated
only indirectly where a machine as mediator is involved. Moreover, the human intention indi-
rectly communicated in this case is associated with anonymous communicators who are not
aware of the specific situation in which their communicative intention was made manifest to
the addressee by the machine. This anonymity and the separation of the communicative inten-
tion from the actual communicative situation reduces the relevance of the communicative
intention compared to where a human communicator is directly involved in the actual com-
municative situation.

6 Conclusion

The potential for problems in communication in aviation that linguists will be able to antici-
pate in the abstract, i. e. without having looked at the pertinent literature or done pertinent
research, does not seem to deviate much from what is actually there. Due to the extremely
severe consequences that these problems may have and have had, the topic is, though interest-
ing, also a sombre one. It will not be possible to avoid all of these problems. Quite apart from
the disadvantages — and advantages in certain situations — that an unregulated use of language
would engender, every piece of regulation that one may want to introduce in order to prevent
an identified type of problem may turn out to have disadvantages under unforeseen circum-
stances. However, conducting research on communication in aviation from the point of view
of a linguist certainly contributes to a deeper understanding of the issues involved. Finally, the
investigation of language in the context of aviation, where very much depends on communi-
cative success, may make the linguist and the communicative practitioner most sharply aware
of and sensitive to the processes and problems involved in linguistic behaviour in any field of
social interaction.

84



\\\ Professional Communication
Knowledge Management
Cognition

References

Aitchison, J. (1972/1999): Linguistics. 5th edn. Hodder & Stoughton: London.

Ariel, M. (2010): Defining pragmatics. Cambridge University Press: Cambridge.

Arminen, ., Auvinen, P. & Palukka, H. (2010): Repairs as the last orderly provided defense
of safety in aviation. Journal of Pragmatics, 42(2): 443-465.

Beneke, J. (1993): Communication in aviation. In J. Beneke (ed.): Communication in avia-
tion: A collection of papers on behalf of International Airlines Council on the Teaching
of Foreign Languages to Airline Personnel (pp. 11-18). Dummler: Bonn.

[BFU] Bundesstelle fir Flugunfalluntersuchung (German Federal Bureau of Aircraft
Accidents Investigations). (2004): Investigation report AX001-1/-2/02. http://www.bfu-
web.de/EN/Publications/Investigation%20Report/2002/Report_02_AX001-1-
2_%C3%9Cberlingen_Report.pdf?__blob=publicationFile (accessed 29/01/13).

Chatham, R. L. & Thomas, S. (2000): Proposed English standards promote aviation safety.
ESL Magazine, March, April: 20-23.

Cushing, S. (1994): Fatal words: Communication clashes and aircraft crashes. University of
Chicago Press: Chicago & London.

Dietrich, R.(ed.). (2003): Communication in high risk environments. Special issue 12 of Lin-
guistische Berichte. Buske: Hamburg.

Dumazeau, C. (2008): Réle du contexte mutuellement partagé dans les communications pro-
fessionnelles distantes. Langage et societé, 125: 55-75.

Grice, P. (1967/1989): Logic and conversation. In P. Grice (1989): Studies in the ways of
words (pp. 22-40). Harvard University Press: Cambridge (MA) & London.

Helmreich, R. L. & Merritt, A. C. (1998): Culture at work in aviation and medicine: National,
organizational and professional influences. Ashgate: Aldershot et al..

Hoffmann, L., Kalverkdmper, H. & Wiegand, H. E. (eds.). (1998-1999): Fachsprachen /
Languages for special purposes: Ein internationales Handbuch zur
Fachsprachenforschung und Terminologiewissenschaft / An international handbook of
special-language and terminology research. 2 vols. Walter de Gruyter: Berlin & New
York.

Hopkin, V. D. (1995): Human factors in air traffic control. Taylor & Francis: London & Bris-
tol (PA).

Isaac, A. R. (with Ruitenberg, B.). (1999): Air traffic control: Human performance factors.
Ashgate: Aldershot et al.

Jones, R. K. (2003): Miscommunication between pilots and air traffic control. Language
Problems & Language Planning, 27(3): 233-248.

Krifka, M., Martens, S. & Schwarz, F. (2003): Group interaction in the cockpit: some linguis-
tic factors. In Dietrich (ed.) 2003: 75-101.

Linde, C. (1988): The quantitative study of communicative success: Politeness and accidents
in aviation discourse. Language in Society, 17(3): 375-399.

Lyons, J. (1968): Introduction to theoretical linguistics. Cambridge University Press: Cam-
bridge & London & New York.

Levinson, S. C. (2000): Presumptive meanings: The theory of generalized conversational im-
plicature. MIT Press: Cambridge (MA) & London.

Maschke, P. (1994): Kommunikation. In Effektives Arbeiten im Team: Crew-Resource-
Management flr Piloten und Fluglotsen. DLR-Mitteilung 94-09 (pp. 57-72). Deutsche
Forschungsanstalt fir Luft- und Raumfahrt e.V: Koln.

85



\\\ Professional Communication
Knowledge Management
Cognition

Mell, J. 1994. Dialogue in abnormal situations. Cahiers du centre interdisciplinaire des
sciences du langage. Numéro spécial n° 10: Actes du colloque ‘Le dialogue en question’,
Lagrasse, 5 - 8 octobre 1993 (pp. 253-272). Université Toulouse-Le Mirail, Départe-
ment des Sciences du Langage: Toulouse.

Merritt, A. C. & Helmreich, R. L. (1996): Human factors on the flight deck: The influence of
national culture. Journal of cross-cultural psychology, 27(1): 5-24.

Morrow, D., Rodvold, M. & Lee, A. (1994): Nonroutine transactions in controller-pilot com-
munication. Discourse processes, 17(2): 235-258.

Nevile, M. (2004): Beyond the black box: Talk-in-interaction in the airline cockpit. Ashgate:
Aldershot et al.

Philps, D. (1991): Linguistic security in the syntactic structures of air traffic control English.
English world-wide, 12(1): 103-124.

Philps, D. (1992): L'anglais dans le ciel des Antilles-Guyanes: Phraséologie et sécurité lin-
guistique. Presses universitaires créoles / L'Harmattan: Paris.

Seiler, W. (2009): English as a lingua franca in aviation. English Today, 25(2): 43-49.

Sexton, J. B. & Helmreich, R. L. (2003): Using language in the cockpit: Relationships with
workload and performance. In Dietrich (ed.) 2003: 57-73.

Silberstein, D. & Dietrich, R. (2003): Cockpit communication under high cognitive workload.
In Dietrich (ed.) 2003: 9-56.

Sperber, D. & Wilson, D. (1986/1995): Relevance: Communication and cognition. 2nd edn.
Blackwell: Oxford & Cambridge.

Sullivan, P. & Girginer, H. (2002): The use of discourse analysis to enhance ESP teacher
knowledge: an example using aviation English. English for specific purposes, 21(4):
397-404.

Tajima, A. (2004): Fatal miscommunication: English in aviation safety. World Englishes,
23(3): 451-470.

Turner, J. & Nibold, P. (1981): The language of air traffic control. Fachsprache, 3: 11-17.

Thomas, M.. (1989): La communication dans le contrble aérien: Situation conflictuelle entre
langage naturelle et langage restreint basé sur Il'anglais. In M. Cling & J. Humbley
(eds.). (1989): 4eme colloque d'avril sur I'anglais oral: Le suprasegmental Il (pp. 173-
184). C.E.L.D.A. Université Paris-Nord: Paris.

Varantola, K. (1989): Natural language vs. purpose-built languages: The human factor.
Neuphilologische Mitteilungen, 90: 173-183.

Vatnsdal, A. O. (1987): Register analysis: The language of air traffic control. Occasional pa-
pers in systemic linguistics, 1: 43-83.

Wickens, C. D., Mavor, A. S., Parasuraman, R. & McGee, J. P. (eds.). (1998): The future of
air traffic control: Human operators and automation. National Academy Press: Wash-
ington, D.C.

Wilson, D. & Sperber, D. (1981): On Grice's theory of conversation. In P. Werth (ed.).
(1981): Conversation and discourse: Structure and interpretation (pp. 155-178). Croom
Helm: London.

Wilson, D. & Sperber, D. (2004): Relevance theory. In L. R. Horn & G. Ward (eds.). (2004):
The handbook of pragmatics (pp. 607-632). Blackwell: Malden (MA).

86



	1 Introduction17TP0F(
	2 Some examples of the causal role of language in aviation incidents and accidents
	3 Scripted aviation language and ATC-English
	4 The relevance of some fields and theories of linguistics
	5 The relevance of relevance theory
	6 Conclusion

