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Appendix 1 
 
The following is some technical terms and abbreviation used in this research. Those 

terms and abbreviation are commonly used by ATC operators and Pilot 

Technical Terms 

Air Ground 
Communication 

: Two-way communication between aircraft and 
stations or locations on the surface of the 
earth. 

AIRPROX 
 

: A situation in which a pilot or air traffic 
services personnel opinion where the 
distance between aircraft and the relative 
positions and speed have been safety 
compromised 

Air Traffic Control  
(ATC) 

: A unit provides a service for the purpose of: 
1. preventing collisions: 

a. between aircraft, and 
b. on the manoeuvring area between 

aircraft and obstructions; and 
2. expediting and maintaining an orderly flow 

of air traffic. 

Air Traffic Service : A generic term meaning variously, flight 
information service, alerting service, air traffic 
advisory service, air traffic control service  

BATIK : Name of aircraft operator 

Callsign : Unique identifiers to aircraft 

Cockpit : The area, usually near the front of an aircraft 
or spacecraft, from which a pilot controls the 
aircraft. 

Flight Number : A code for an airline service consisting of two-
character airline designator and a 1 to 4 digit 
number. 

GARUDA : Name of aircraft operator 

Hearback : An action of listening to the readback to 
ascertain that the clearance or instruction has 
been correctly acknowledged by the flight 
crew and shall take immediate action to 
correct any discrepancies revealed by the 
read-back. 

LION : Name of aircraft operator 

Readback : a procedure whereby the receiving station 
repeats a received message or an 
appropriate part thereof back to the 
transmitting station so as to obtain 
confirmation of correct reception. 

Similar Callsign : Another name of Callsign Confusing 

WINGS : Name of aircraft operator 
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Abbreviation 

AIC : Aeronautical Information Circular 

AIP    : Aeronautical Information Publication  

ATC : Air Traffic Control 

ANC  : Aviate Navigate Communicate 

AO : aircraft operators  

BASI     : Bureau of Air Safety Investigation 

CAIR     : Confidential aviation incident report 

CAR    : Civil Aviation Regulation 

CASA     : Civil Aviation Safety Authority 

CKG : Cengkareng, Jakarta 

CRM     : Cockpit (or crew) resource management 

CSMC : Call Sign Management Cell  

ICAO : International Civil Aviation Organization 

CSST : Call Sign Similarity Tool 

FAA    : Federal Aviation Administration (USA)  

FL     : Flight level 

FO : First Officer (co-pilot) 

GTC : Ground Criterion Theory 

HF    : High frequency  

IATA : International Air Transport Association 

IFR    : Instrument flight rules  

MATS     : Manual of Air Traffic Services 

MATSC : Makassar Air Traffic Service Center 

NAS : National Airspace System 

NMOC : Network Manager operations center  

RA  : Resolution Advisory 

R/T   : Radio telephony  

RTF : Radio Telephony Frequency  

SOP : Standard Operational Procedure  

STAR    : Standard arrival  

STCA  : Short Term Conflict Alert 

TAAATS   : The Advanced Australian Air Traffic System  

TCAS  : Traffic Collision Avoiding System 

TFF : Times Flight Frequency  

UPG : Ujung Pandang 

UTC     : Universal time co-ordinated 

VHF    : Very high frequency  
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Appendix 2 

Case Study: Mount Isa, 1991  

On March 1 1991, two Boeing 737 aircraft were operating opposite direction services between 

Darwin and Brisbane on a route which passes over Mt Isa, outside of radar coverage. Ansett‟s 

VH-CZG („Charlie Zulu Golf‟) was operating from Darwin to Brisbane and Australian Airlines‟ 

VH-TJD („Tango Juliet Delta‟) was operating Brisbane to Darwin. Once beyond radar coverage, 

pilots are required to give position reports and their cruising level at certain nominated points 

along the route. These reports, entered on a flight strip, furnish the data with which air traffic 

controllers establish aircraft separation based upon altitude, distance and time standards. The 

controller will pass an aircraft‟s position report to the next responsible sector prior to the aircraft 

crossing the sector boundary; this allows the receiving controller time to analyse the evolving 

traffic situation.  

CZG departed Darwin and climbed to flight level (FL) 330. Prior to reaching Tindal the pilot 

requested, and was issued with, a clearance to climb to FL350. The subsequent position report at 

Tindal indicated that the aircraft was cruising at that level. The Darwin controller passed the 

Tindal position report to the Brisbane controller as “flight level three five zero”. Brisbane Sector 

5 was being operated by a trainee and training officer, and both heard the level as “three nine 

zero”. The trainee read back “three niner zero”. When the word „niner‟ was received in Darwin, a 

temporary loss of clarity occurred. The Darwin controller heard „five‟.  

Meanwhile, TJD had departed Brisbane and climbed to FL350. Passing Swords Range, the pilot 

reported maintaining FL350 and estimating Mt Isa at 0020 UTC (universal time). At Ubdog, 

CZG contacted Brisbane Sector 5 with its position report, maintaining “flight level three five 

zero” and estimating Mt Isa at 0024 UTC. The trainee, now with another training officer, did not 

detect the level discrepancy and left the flight strip endorsement as FL390.  

With CZG‟s call at Ubdog, both aircraft were now on the same frequency and within radio range 

of each other. At 0020 UTC, TJD reported overhead Mt Isa, maintaining FL350 and estimating 

Ubdog at 0040 UTC. Shortly after this report the pilot of CZG asked for confirmation of the 

cruising level of TJD. The pilot of TJD confirmed that he was maintaining FL350, whereupon the 

pilot of CZG advised that he also was at that level and was turning left. The two aircraft were 

about 20 miles apart and would have been closing at 14 to 16 miles per minute. The training 

officer established the error with CZG‟s level and cleared the aircraft to descend to FL330. Each 

crew saw the other aircraft as they passed at 0021.  

Miscommunication Issues  
The BASI investigation found that all personnel involved were properly trained, licenced and 

medically fit. The trainee controller, while only in his first week of training, had eight years‟ 

experience as a flight service officer. There were other aspects to this incident which are not 

referred to here.  

Equipment  

The temporary loss of communications quality during co-ordination was determined by engineers 

to stem from two factors. Firstly, the trainee controller‟s microphone technique was such that, 

while the word „niner‟ was spoken clearly enough for it to be recorded in Brisbane, it was not 

readable in Darwin. Secondly, audio levels were less than optimum in Darwin and had been for 

some time. These factors were enough to degrad 
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e the transmission of the word „niner‟.  

Noise  

Noise was a problem in the Brisbane Area Approach Control Centre. The room is small 

considering the number of people working there and the Sector 5 console is in close proximity to 

the flight data console. The controllers, however, reported that there were no distractions to their 

duties.  

Phraseologies and pronunciation  

The number nine was correctly spoken as „niner‟ by all parties except the Brisbane trainee who 

often pronounced „nine‟. The one notable exception was when reading back the level of CZG 

after the Tindal co-ordination with the Darwin controller. On this occasion he said „niner‟—and it 

was not heard.  

The Brisbane controllers misheard the flight level stated in two position reports (one by the 

Darwin controller and one by the pilot of CZG at Ubdog). All communications involving the 

number five were pronounced as „five‟ by air crew and controllers alike. The number is required 

to be pronounced „fife‟. The word „five‟ sounds like „nine‟ whereas „niner‟ has two syllables and 

is easy to distinguish from „five‟ or „fife‟. The controllers were not in the habit of listening for a 

two-syllable word.  

Readback error  

The Darwin recording of the readback was monitored repeatedly during the investigation but 

nobody was able to identify the word recorded. The controller, however, was satisfied that she 

had received a valid response to her co-ordination. This may be an example of expectation error. 

The system has no protection against readback/hearback errors made by any one controller.  

 

Sources: BASI, 1993; Byron, 1997; Airservices Australia, 1995. in McMillan, David (1998). 

Miscommunications in Air Traffic Control. School of Learning and Development, 

Faculty of Education - Queensland University of Technology (A Project submitted 

in partial fulfilment of the requirements for the award of the degree of Master of 

Education) 
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Appendix 3  

Case Study: Tenerife, 1977  

Because a bomb had exploded at Las Palmas Airport in the Canary Islands, all flights had been 

diverted to Los Rodeos on the island of Tenerife. This airport had only one runway and 

inadequate parking areas to handle the sudden increase in traffic; the runway was 150 feet wide 

and a Boeing 747 requires 142 feet to turn 180 degrees. This meant that aircraft were parked on 

taxiways, obstructing others, and throwing into confusion the normal ATC ground handling 

procedures for taxiing, departing and arriving aircraft. Pan Am Flight PA1736 („Clipper 1736‟—a 

Boeing 747) landed just before Las Palmas reopened but, because it had to park behind KLM 

Flight KL4805 („KLM4805‟, also a B747) which had off-loaded its passengers to refuel, it 

endured a delay of several hours, unable to move while the taxiway was obstructed.  

Eventually, KLM4805 was cleared to taxi down the active runway to the end and make a 180 

degree turn:  

KLM: “We require backtrack on Runway 12 for takeoff on Runway 30.”  

ATC: “Taxi to the holding position for Runway 30...taxi into the runway...leave the runway third 

to your left.”  

KLM: “Roger, Sir. Entering the runway at this time...and we go off the runway again for the 

beginning of Runway 30.”  

ATC: “Correction...taxi straight ahead...ah...for the runway...make...ah...backtrack.”  

KLM: “Roger, make a backtrack...KLM4805 is now on the runway.”  

ATC: “Roger.”  

KLM (half a minute later): “You want us to turn left at Taxiway 1?”  

ATC: “Negative, negative...taxi straight ahead...ah...up to the end of the runway...make 

backtrack.”  

KLM: “OK, Sir.”  

Pan Am was cleared to follow by entering the runway, taxi part the way down, then to vacate the 

runway onto a parallel taxiway; this would allow KLM4805 to take-off. Tenerife is 2073 feet 

above sea level and near the coast, which means clouds rather than fog float onto the airport. As 

KLM4805 backtracked, cloud moved in, obscuring the following B747 and blocking the 

controller‟s view of both aircraft. Pan Am was taxiing inside this cloud.  

Pan Am: “Ah...we were instructed to contact you and also to taxi down the runway...is that 

correct?”  

ATC: “Affirmative...taxi onto the runway third...third to your left.”  

Pan Am: “Third to the left...OK.”  

ATC: “Third one to the left.”  

The Spanish controllers English pronunciation was evidently unclear because the Captain 

remarked to the First Officer, “I think he said first”, and the FO replied, “I‟ll ask him again”. The 

controller, unused to handling B747‟s, had issued a taxiway exit requiring an impossible 148 

degree left turn followed by another 148 degree right turn onto a 74 feet wide taxiway. Only 

taxiway 4 was suitable.  

Pan Am: “Would you confirm that you want us to turn left at the third intersection?”  

ATC: “The third one, Sir...one two three...third one.”  

Taxiing in cloud, the Pan Am crew had difficulty seeing the runway exits which caused some 

discussion. Meanwhile, the KLM Captain was completing the difficult manoeuvre of turning his 

aircraft about on the narrow runway. As his FO completed his pre-takeoff checks, the Captain 

opened the throttles slightly, which the FO checked with, “Wait a minute—we don‟t have an 

ATC clearance.”  

KLM Captain: “No...I know that. Go ahead and ask.”  
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FO: “KLM4805 is now ready for takeoff...we‟re waiting for our ATC clearance.”  

ATC: “KLM4805...you are cleared to the Papa beacon...climb to and maintain Flight Level 

90...right turn after takeoff...proceed with heading 040 until intercepting the 325 radial from Las 

Palmas VOR.”  

Captain: “Yes.”  

As the FO began to readback the clearance to the tower controller, the Captain released the brakes 

and advanced the throttles to takeoff power: “Let‟s go, check thrust”.  

KLM FO: “Roger sir, we are cleared to the Papa beacon, Flight Level 90 until intercepting the 

325...we are now at takeoff.”  

The aircraft was already six seconds into its takeoff run.  

ATC: “OK...standby for takeoff...I will call you.”  

Hearing this exchange the Pan Am crew were understandably alarmed.  

Pan Am: “No, uh...we are still taxiing down the runway, the Clipper 1736!”  

ATC: “Roger Papa Alpha 1736, report the runway clear.”  

Pan Am: “OK...we‟ll report when we‟re clear.”  

ATC: “Thankyou.”  

Fatefully, the Pan Am‟s transmissions conflicted with the controller‟s instructions to KLM. 

Instead of, “OK...standby for takeoff...I will call you”, the KLM crew heard only, “OK” and a 

squeal of simultaneous transmissions. The rest of the transmissions between the tower and 

PanAm were audible on the KLM flightdeck, but by this time the aircraft was 20 seconds into its 

takeoff run upon which both pilots were fully concentrating. The Flight Engineer, however, was 

concerned:  

KLM FE: “Did he not clear the runway then?”  

KLM Captain: “What did you say?”  

KLM FE: “Did he not clear the runway—that Pan American?”  

Both pilots: “Oh, yes.”  

At this stage, Pan Am had missed the third taxiway intersect and was approaching taxiway 4. The 

crew felt uneasy on the runway in the poor visibility:  

Pan Am Captain: “Let‟s get the hell right out of here.”  

FO: “Yeah...he‟s anxious, isn‟t he?”  

FE: “After he‟s held us up for all this time, now he‟s in a rush.”  

A few seconds later, the Pan Am crew sighted lights directly ahead through the fog.  

Pan Am Captain: “There he is...look at him!...goddam...that son-of-a-bitch is coming!”  

Desperately he pushed all four throttles wide open and attempted to swing the Boeing 747 off the 

runway to the left.  

Pan Am FO: “Get off! Get off! Get off!”  

KLM Captain: “Oh...”  

Sighting the Pan Am jet slewing across the runway, the KLM Captain hauled back on the control 

column to try to lift over the other jet, dragging the tail bumper on the runway. The main 

undercarriage and No. 4 engine sliced off Pan Am‟s fuselage top and the hump just behind the 

flightdeck. Both aircraft burst into flames. The KLM aircraft remained airborne for a few seconds 

before crashing back onto the runway: all passengers and crew were killed. Sixty-one passengers 

and crew of the Pan Am 747 survived.  

Miscommunications Issues  

English as a second language  

The tower controller had a thick accent and pronunciation difficulties with English. He had 

difficulty formulating his instructions due to the non-standard nature of the operations caused by 

congestion.  

Once, and only once, he called the Pan Am jet by its phonetic callsign “Papa Alpha 1736”; this 

occurred at a critical point when the KLM crew were concentrating on their takeoff. Perhaps if he 

had said “Clipper 1736” it might have caught their attention.  
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Also noted was a tendency for the controller to begin transmissions with “OK”; thus when Pan 

Am blocked the rest of the transmission of “standby for takeoff”, the word “OK” seemed a 

satisfactory response to the KLM pilots‟ actions and served to confirm that all was well.  

The KLM pilot‟s statement of “we are now at takeoff” is a case of code switching. In Dutch, the 

verb „flying‟ is expressed as „at fly‟, so that “we are flying” translates as “we are at fly”. The 

KLM pilot meant that he was taking off; the tower controller, who had not issued a takeoff 

clearance, interpreted the sentence as, “we are now in the takeoff position”. The controller also 

used Spanish language constructions in some of his transmissions.  

Expectation error  

The KLM pilots were keen to depart. The pilots and the controllers ambiguously used the words 

„takeoff‟ and „clearance‟ in the same sentences—the pilot for the clearance request and the 

controller for the enroute clearance. The controller meant the instruction to be the route clearance 

after a takeoff clearance which was yet to come—this is standard procedure. The pilots, having 

completed their checks and lined up ready to depart, had wanted both clearances and that is how 

the KLM captain understood “you are cleared”. (It is unusual for the route clearance to be given 

when the aircraft is lined up. The controller had offered it earlier but the crews were too busy to 

accept it.)  

The KLM captain had been a simulator instructor for more than ten years. In simulation, in order 

to get a flight underway and not waste training time, takeoff and route clearances are often issued 

together by the instructor; practice takeoffs often occur without any clearance whatsoever. Under 

pressure, the captain appears to have reverted to what he had done most often when sitting at the 

head of a runway. Regression occurs when a person reverts to first learned responses.  

Simultaneous transmission  

Over-transmitting blocked important instructions. With none of the parties in visual contact, the 

controller and the two aircraft were totally dependent upon radio communications for their 

situational awareness.  

Standard phraseology  

Neither the controller nor pilots used standard phraseologies in their communications and this 

contributed to misunderstandings. They were, however, those in normal daily use in civil aviation 

at the time.  

 

Sources: Cushing, 1994; Gero, 1996; Hawkins, 1993; Job, 1994; Stewart, 1986; Weick, 1990. in 

McMillan, David (1998). Miscommunications in Air Traffic Control. School of 

Learning and Development, Faculty of Education - Queensland University of 

Technology (A Project submitted in partial fulfilment of the requirements for the 

award of the degree of Master of Education) 
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Appendix 4 

Guided Interview Questions 

 

Name of Interviewee : 

Job    : ATC Operator / Pilot 

 

Instruction: 

Before the interview began, the researcher explained the purpose of the 
study, the purpose of the interview and an overview of the interview 
questions. The researcher also shows the research permit and asks the 
interviewee's permission to record this interview. 

(this interview lasts about 10 minutes) 

1. Is there any potential for miscommunication regarding callsigns? 
mention! 

 

2. What aspects do you think are most important for the callsign? 

 

3. Mention how to overcome the possibility of miscommunication related 
to callsign! 

 

4. Have you had any bad experiences with callsigns? 

 

5. State your suggestions for this research! 

 

Before the interview end, the researcher resumes the respondents‘ 
respond in order to make sure everything clear! 
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Appendix 5 

Names of Interviewees for Research Purposes 

No Names Identity No Job 

1 Didik Agus Suryono 10013016 ATC Senior 

2 Ari Nugraha Harsawadana 10010208 ATC Senior 

3 Tri Ardhi Yulianto 10010103 ATC Senior 

4 Robby Karu 10010285 ATC Senior 

5 Sumaryadi 10012812 ATC Senior 

6 Akhmad Abdillah 10010280 ATC Senior 

7 Deddy Kurniawan Bernadi 10083711 ATC Senior 

8 Taufik Aleksander 10010180 ATC Senior 

9 Rio Bagus Firmanto 10013032 ATC Operator 

10 Wellster H Ambarita 10011731 ATC Operator 

11 Dion Fatkur Rohman 10010422 ATC Operator 

12 Andi Muhammad Alvian 10011568 ATC Operator 

13 Ares Mardiana 10011361 ATC Operator 

14 Imanuddin Kusuma Wanandya 10083439 ATC Operator 

15 Rahmat Andi Herpancara 10010385 ATC Operator 

16 Capt. Adi Avianto ATPL 3649 Pilot 

17 Capt. Septa Aviori ATPL 3411 Pilot 

18 Capt. Rahmat Arif Budianto  ATPL 4125 Pilot 

19 FO. Donny Handoyo CPL 7790 Pilot 

20 FO. Laurentius Reatrive Prayitno CPL 9485 Pilot 
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