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Abstract. “Learn how to see. Realize that everything connects to every-
thing else” - Leonardo da Vinci. Flight attendants are usually perceived
as service workers although their main responsibility is to ensure safety
and security on board. This picture has been manifested due to his-
toric developments such as the deregulation of commercial air travel and
resultingly the focus on service as a mean for airlines to differentiate their
offerings in the market. However, some of the relics of these times, such as
the icon for the Passenger Call Button, do not seem to fit into the mod-
ern world where gender-equality is a strong value. Research question.
This paper assess different icon configurations on an IFE screen to assess
passenger’s preference. Methodology. A video containing sample IFE
screens with alternating icons were shown to participants to firstly iden-
tify whether the changes will be noticed and secondly to asses their pref-
erence on the design. Results. Passengers preferred the gender-neutral
icons over feminized symbols mainly due to gender-neutrality. There was
a significant relation between education and the preference of the icon
which indicate that the higher the education level the more attention is
paid to gender-equality. Discussion. The overall positive responses for
the spot the difference test result from prolonged display times which
could be shortened to induce change blindness. Further research e.g.
using eye-tracking technology could provide more insights into the visual
scanning process. Conclusion. This study provides insights into how
an optimal icon design can change the perception of passenger’s on
how cabin attendants work shall be done. Detailed cross-cultural studies
need to be carried out in order to understand whether gender-equality is
equally important in all parts of the world.
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1 Introduction

Flight attendants are expected to have “effective” communication skills [14] [6].
In the initial stages of commercial air transport air travel was only accessible
to a small passenger group [24]. Travelling these days should have recreated an
intimate feeling of “being home” [24]. Therefore, the task of the so-called “sky
girls” was to relieve the flight anxiety of predominantly wealthy business men
[24]. Service offerings have been one of the major differentiation factors for air-
lines after the deregulation [19]. One aspect for perceived good service quality
is responsiveness and communication according to [26]. Responsiveness refers to
the service provider being able to provide the service in a timely manner (e.g.
arranging meetings with the customer, quick call-backs and service) [26]. Com-
munication means that the customer is informed in an understandable manner.
Further examples for good communication routines are explanations of the pro-
vided service and re-assuring that occurring problems will be handled [26]. In
an aircraft cabin the only mean for passengers to discreetly inform the cabin
crew is to use the Passenger Call Button (PCB) [22]. According to Manikath et
al., 2024 [21] the PCB is mainly used for service requests . Further, cabin crew
use the button too as part of their own communication routine which makes it
difficult to distinguish who has initiated the call [39]. Since the PCB is predom-
inantly used for service requests, flight attendants usually do not attend the call
immediately, assuming it is not an emergency [21]. This could have a negative
effect on the perceived service quality but more importantly on task response
in case of emergencies. Currently there is no mean to discreetly alert the cabin
crew in case of emergencies [20]. The importance of efficient and clear commu-
nication can be seen in the accident of Japan Airlines Flight JAL516 at Tokyo
Haneda Airport. According to Aviation Herald the landing initially seemed to
be normal, however fires could be seen outside the windows [16]. The cabin crew
made an announcement stating that everyone should remain calm and no one
should take their luggage and stand up [16]. The cabin crew of flight JAL516
has been internationally praised for the efficiency of evacuation. All of the 379
passengers onboard were able to calmly evacuate the aircraft. No one was seen
to be carrying their luggage, obstructing the evacuation by filming or panicking.
This can be seen as the result of a well trained crew, as flight safety expert Prof.
Dr. Graham Braithwaite stated in Business Insider [27] and their communica-
tion skills. The purpose of this study is to understand how the design of the
PCB, specifically the icon is perceived by passengers and which implication it
might have for future designs. Following research questions will be assessed in
this paper:

RQ1: How can the design of the Passenger Call Button be improved to increase
passenger’s visual attention?

RQ2: What are passenger’s requirements on the design of a Passenger Call
Button?

Historical Development of the Passenger Call Button
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In the following section some peculiar designs of the Passenger Call Button
over the past decade of aviation history will be described. After researching in
online archives and contacting archivist at aviation museums, there is evidence of
an early design of a Passenger Call Button in the Vickers Viscount 724/757 series
delivered to Trans Canada Airlines in 1954. The aircraft had approximately 48
to 53 (depending on the configuration) passengers in a two-abreast seating [38].
The picture taken from the Operations Manual shows the “Stewardess Call But-
ton” located in between the two light switches [35]. The button needed to be
pulled out and it then lit up (Figs. 1 and 2).

Fig. 1. Passenger Call Button in the Vickers Viscount 724 [35]

It was pushed back when the flight attendant reached the seat. The British
de Havilland DH.106 Comet was the world’s first turbojet engine aircraft [37].
The Comet 4 (first flight in 1958) had typically 56 seats to a maximum of 106
seats [37]. The “call switch” is located on the passenger’s individual lamp panel,
forward of the two light switches [12]. This could be the first attempt to separate
the light switches from the reading lights, which in later cabin designs often lead
to confusions for the passengers pressing accidentally the call button instead of
the light switches. The call switch itself is a “three-position push-pull switch”
[12]. The knob is pushed in and an amber lights illuminates. The flight attendants
need to pull out the switch to reset the call.

The design of the Passenger Call System for both supersonic jets Tupolev
Tu-144 and Concorde is similar (Fig 3). Bold rectangular push-buttons located
in between the light switches with either an icon or a labelling could be found
in pictures of the cabin interior of these aircraft [1,34].
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Fig. 3. PCB design in a Concorde (a) and a Tu-144 (b).
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It can only be assumed why the aircraft designers chose to place the PCB
close to the light switch which according to Boeing is a faulty design and lead
to misuse of the PCB instead of the light switch [11]. The higher seat density
and reduced space in the overhead passenger service channel could be reasons
for this faulty design. Over the years designers tried to highlight the call button
by marking it either with an eye-catching colour (e. g. red, blue, amber), striking
icon or a different size/location of the button (cf. Fig.4) [36].

Fig. 4. Detailed icon of Passenger Call Button in a Soviet aircraft [36]

Boeing claimed with their improved “Sky Interior” on the Boeing 737 Max
that they “came up with a really good improvement” by positioning the PCB
away from the reading lights and differentiating it [11]. However, looking back
at the Comet 4 or even the Boeing 737-CL (depending on the individual config-
uration) the innovation is not as “radical” as it has been proclaimed by Boeing.
The technological advancement can be seen in the button size, evolving from
an initial mushroom shaped (Comet 4) to rectangular blocks (e.g. Concorde,
Boeing 747) to a smaller, semi-spherical round shaped button.

In modern aircraft like the Airbus A350 or the Boeing 787 there is a virtual
button embedded in the IFE screen in addition to the physical button. This is a
true novelty and can be seen as the next technological advancement. The reason
for having a virtual PCB could be due to the more spacious cabin design [2]
with high ceiling heights which make it simply difficult to reach the physical
PCB while being seated. Usually there is an additional button in the handset
of the seat, if available. The new Panasonic IFE system called Panasonic eX3
offers motion control: whenever the passenger is waving his hand the menu for
reading lights and flight attendant call will open on the IFE screen.
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2 Methodology

Passenger Call Buttons exist in various designs and are constantly developed
further to fit the requirements of the modern passenger. One prominent aspect
which deserves a deeper look for instance is different icons are used as a symbol
for the flight attendant. The objective of this study is to evaluate passenger’s
preference on the design of the Passenger Call Button.

2.1 Participants

In total 155 people participated in the online survey. It was required to be
over 18years old to complete the survey. The link to the survey was shared
with the participants and granted anonymous participation. Participants could
terminate the study at any time by closing the window of the survey. Ethics
approval (CURES/21010/2023) was granted by the institutional research ethics
committee.

(a) [ (b) [3] (c) [s]

Fig. 5. Different evolutions of the PCB in a Boeing 737 Classic (a), Boeing 737-200
(b), and Boeing 737 NG (c).

Py x)
&

Flugbegleiterruf Flugbegleiterruf aufheben

SchlieRen

(a) [18] (b) [31] (C) (d) Courtesy of Jens Blawert,
Deutsche Lufthansa AG

Fig. 6. Virtual PCBs in Airbus A330-900 (a), (b), Boeing 747-400 (c), and Boeing 787
(d).
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2.2 Material

A qualitative survey study was distributed to passengers online to assess the pref-
erence on the design of the Passenger Call Button. The questionnaire started
with basic demographic questions to categorize the participants according to
their travel experience. Secondly, a one-minute video was shown to assess per-
ception and directed visual attention. The video contained slight differences in
the IFE screen designs (as shown in Fig. 7).
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Fig. 7. Sample of an IFE screen

Six different screen samples were shown for five seconds with a white screen in
between. Participants needed to watch the entire video and afterwards to detect
the differences between the designs. The differences were only in the background
objects (the icon for the Passenger Call Button). The icons shown are com-
monly found as the symbol for the flight attendant call in various aircraft types
(see Fig.8) and one novel symbol for service (hotel bell) which is not related to
a depiction of a human. Icons A to D symbolize the desired final state (in this
case having someone to come and provide support), Icon E symbolizes the action
which is needed to create the final state (such as creating attention by waving
or shouting), whereas Icon F stands exemplarily for the impending initial step
which is needed to reach the final state (such as pressing the button). Based on
this fundamental concept, most icons can be categorized into these three groups.
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In case of the Passenger Call Button and also the Emergency Call Button it is
desired to understand which category is most intuitive and favoured by the pas-
senger and hence represents the fastest and easiest trigger.

] [ ]
v [ ) ® T \ @
[V M U r
A) Female wearing B) Gender neutral C) Gender neutral D) Female wearing skirt and E) Gender neutral torso F) Hotel Bell
scarf and cap torso torso holding a cup holding traytable with glass  holding up arm

Fig. 8. Detailed icons of the Passenger Call Button

Afterwards, the passengers were asked open-ended questions of the identified
differences and for their preferred design. Additionally, three different icons were
shown to understand passenger’s preference on the service call. A female icon,
gender neutral icon and the symbol for a hotel bell were used to understand
whether there is an incline towards gender associated service or the action of
actively calling someone represented by the hotel bell (see Fig.9). The first two
icons are commonly found in the aircraft, whereas the last one is found as a
symbol for pure service in hotels.

m T A

Fig. 9. Detailed icons of the Service Call Button

2.3 Research Design

The questionnaire was generated using the online survey software Qualtrics
(www.qualtrics.com). The short video for the visual search task was embedded
in the questionnaire. It took around 15 min to complete the survey. Participants
were advised to use a laptop or desktop computer to complete the study since
the screen resolution for the “spot-the-difference” video were best on a bigger
screen.

2.4 Hypotheses

There are five alternate hypotheses which will be tested as follows:
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Table 1. Basic demographics passengers

Category Count | Percent
Gender | Male 117 75%
Female 35 23%
other 3 2%
Ethnicity | European 139 | 89%
African 3 2%
North American |3 2%
South American | 2 1%
Asian 7 5%
Oceanic 1 1%
Age <30 42 27%
31-40 55 35%
41-50 36 23%
>50 22 14%

H1: There is an association between familiarity and detection of change of the
cabin crew icon

H2: There is an association between gender and the preferred icon for cabin
attendant call

H3: There is an association between gender and the preferred icon for service

H4: There is an association between travel class and preference of cabin crew
icon

Hb5: There is an association between travel class and preference on the service
icon

H6: There is an association between educational background and the preference
on the cabin crew icon

HT7: There is an association between educational background and the preference
on the service icon

Statistical analysis was conducted using IBM SPSS (Version 28.0).

3 Results

3.1 Basic Demographics

The average age of the participants was 37.8 (SD = 10.6). The majority of the
participants were male (75%, n = 117) and of European descent (89%, n = 139).
For details refer to Table 1 for a summary of the demographic information. Dif-
ferences in participants’ preferences of the Passenger Call Button were collected
and quantified by Chi-Square Analysis.
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Table 2. Results Spot-the-difference test

Category Count | Percent

correct answer 117 7%
no difference spotted |21 14%
watched multiple times | 10 7%

wrong answer 4 3%

3.2 Results of the “Spot-the-difference” Test

152 of the 155 participants answered the open-ended question on the “Spot-
the-difference” test. The majority of the participants identified the changes in
the icons for the Flight Attendant Call Button correctly. 14% (n = 21) did not
notice any difference, whereas 7% (n = 10) specifically mentioned that they only
noticed the changes after watching the video multiple times (which was against
the instructions of the experiment). Only a minority provided a wrong answer.
All the above mentioned, in total 23% (n = 35) did not provide a correct answer
on the first spot. For further details refer to 2.

The overall high number of positive responses could result from the fact that
the participants were able to memorize the images and the changes correctly.
According to Potter, 1976 approximately 400 ms are needed to memorize an
image [28]. In the experiment participants looked 5000 ms at the picture sequence
with an interstimulus interval (IST) of the same length (5000 ms). According to
Rensink, 2001 change blindness can be induced with an ISI of 80ms or more.
However, since in this experiment the ISI had the same length as the picture
sequence and six alternating pictures were shown it can be assumed that for
the majority of participants change blindness was not induced and the change
could be detected. Furthermore, participants were given a cue to actively look
for changes in the shown video. To assess whether familiarity (how many times
per year is the participant taking air travel?) had an influence on the detection
of change a Chi-Square Analysis has been performed. The results for the Chi-
Square Test (x2(2,n = 152) = 2.7, p = 0.259)indicate that there is no association
between familiarity and the detection of change in the shown video.

3.3 Preference on the Cabin Crew Icon

Following the “Spot-the-difference” test participants needed to choose their pre-
ferred icon for the cabin attendant call out of the six shown. 150 participants
answered this question. The most preferred icon is the “gender-neutral torso
holding up an arm” with 38% (n = 57), which belongs to the category of icons
that focusses on the action. 25% (n = 38) preferred the icon showing a “gender-
neutral torso holding a cup”, whereas 23% (n = 34) chose the “female wearing
a scarf and cap”. Surprisingly, the icon showing a “female wearing a skirt and
holding a tray-table with a glass” was the least preferred with only 5% (n = 7).
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Table 3. Preferred icon for the cabin attendant call

Preference Cabin Crew Icon | Count | Percent
A 34 23%

B 14 9%

C 38 25%

D 7 5%

E 57 38%

Further, participants have been asked which icon would represent “Service”
for them. Three different icons were shown: “gender-neutral torso holding a
glass”, “female wearing a skirt and holding a tray-table with a glass”, and a
“hotel bell”. The majority (61%, n = 91) chose the gender neutral torso as the
preferred symbol for service, which belongs to the category of icons that focusses
on the desired final state. Additionally, surprisingly the feminized depiction was
the least preferred (10%, n = 15).

Table 4. Preferred icon for the service

Preference Service Icon | Count | Percent
A 91 61%
B 15 10%
C 44 29%

To understand passenger’s preference on the icon design hypotheses H2 -
H6 have been tested. A Chi-Square Test for independence has been performed
to assess the association between gender and preference on the symbol for the
cabin attendant call (H2). The results of the Chi-Square Analysis are as follows:
x2(10,n = 150) = 9.46, p = 0.45. The calculated p value is greater than the
chosen significance level of a = 0.005. Therefore, the null hypothesis cannot be
rejected.

Regarding the symbol for service hypothesis H3 (association between gender
and icon for service) has been tested. The results for the Chi-Square Analysis
(x%(6,n = 150) = 9.67, p = 0.13) indicate that the null hypothesis cannot be
rejected.

Additionally, the association between travel class and preference on the cabin
attendant (H4) and service icon (H5) have been assessed. The results for the Chi-
Square Analysis (relation between travel class and preference on the cabin crew
icon) are as follows: x2(5,n = 150) = 7.95, p = 0.15. Since the calculated p
value is greater than the chosen significance level the null hypothesis cannot be
rejected.
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The results for the service call are similar: x?(3,n = 150) = 5.43, p = 0.13.
Therefore, the null hypothesis (“There is no association between travel class and
preference on the service icon”) cannot be rejected.

Lastly, the association between educational background and preference on
the cabin crew (H6) and service icon (H7) have been analyzed using Chi-Square
Test. The calculated values for the Chi-Square Test on the cabin crew icon are
as follows: x2(15,n = 150) = 27.29, p = 0.01. Since the calculated p value is
smaller than the significance level «, the null hypothesis can be rejected and
there is an association between the educational background and the preference
on the cabin crew icon. Similarly, the calculated values for calculations on the
service icon are as follows: x2(9,n = 150) = 19.53, p = 0.01. Consequently, the
null hypothesis can be rejected since the p value is smaller than the significance
level a.. Therefore, there is an association between educational background and
the preference on the service icon.

3.4 Results of Content Analysis

Participants were asked which icons they associate when they want to call a flight
attendant. Interestingly, the majority (n = 94, 60%) related a gender neutral
torso either holding a glass/tray-table, holding an arm up with a cabin crew
call. Whereas the gender neutral torso holding up an arm was mainly associated
with a passenger calling for help. The reasons stated by the passengers were
familiarity with the existing PCB design depicting a gender neutral person, but
also actively choosing to be gender-neutral. Around 28% (n = 43) associated a
female depiction (either full body, wearing uniform or holding a glass/tray-table)
with a flight attendant call. It is surprising, that the majority of the participants
chose the gender neutral icon when thinking about flight attendant calls (cf.
Fig. 10).

gender neutral with tray-
torso/fullbody table/glass

cabin with skirt
crew -
icon [~ ——— | female rgstskégg;

torso/fullbody \ (cap, scarf)
with tray-
table/glass

Fig. 10. Results of content analysis
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4 Discussion

It might seem at the first glance that the current study focuses on a seemingly
negligible topic, however, the historic development of the PCB design itself and
the results of this study reveal the complex nature of the topic. The Passenger
Call Button is an important feature for passengers to communicate with cabin
crew [21]. The design of the button is a relict from the time when air travel
developed as a form of mass transportation [22]. Unlike the mandatory warning
signs such as Exit, No Smoking, and Fasten Seat Belt symbols (see EASA CS
25-811), the design of the Passenger Call Button is not standardized as it can
be seen in the various designs as presented in Sect.1 [13]. Further, the current
design itself is “misleading” and can cause confusion [21]. Since the purpose of
the PCB is not clearly defined and the button is mainly used for service requests
( [21]), in some designs you will find a symbol of a person holding a tray-table
and a glass (cf. Fig. 4, 5(a), 5(c), and 6(a)).

4.1 Visual Attention and Change Blindness

In this study two assessments have been conducted to understand passenger’s
visual attention and preference on the icon design. The “spot-the-difference”
experiment revealed that 77% of the participants were able to note the change
in the symbol for the flight attendant call, whereas 23% were either not able to
note a change, noted the change after several trials or provided a wrong answer.
The high number of positive responses could result from the fact that partici-
pants were able to memorize the picture and additionally they were given a cue
to actively look for changes. In the introductory section of the questionnaire a
note about the purpose of the study was given which could have been interpreted
as a valid cue. The presence of a valid cue can speed up the detection of change
[30], because attention might be more focused. The key factor to identify change
is attention, without it change becomes unrecognizable (known as Coherence
Theory) [30]. According to [30] change blindness can appear if for example the
IST were greater than 80 ms and according to Potter, 1976 400 ms are necessary
to memorize a picture [28]. The video used for the “spot-the-difference” test con-
sisted of scenes displayed for 5000 ms with an ISI of 5000 ms in between which
is exceeds the conditions where change blindness typically occurs. Additionally,
it is possible to detect only a few changes at any point in time [30]. The only
change introduced in the video was the icon for the cabin crew call button. Fur-
ther, according to [33] the search for presence of change is easier and faster than
for the absence of a feature requiring a more thorough visual scan of the display
[33]. Once the change is spotted it can be easily seen [29]. All these factors could
be an explanation for the positive outcome of the “spot-the-difference” test. In
case the display and the ISI times were shorter as suggested by Rensink, 1997,
it can be assumed that change blindness can be observed and the ratio for non-
detection would be higher. In cognitive psychology research revolves whether
familiarity has an effect on the allocation of visuospatial attention [7]. The find-
ings in [7] prove that a familiar item in a visual display might attract attention



A Small Icon and Its Effect on User Perception 83

faster than an unfamiliar item. At the same time there are also findings from
other researchers e.g. Johnston and Schwarting, 1997 which state that novel
items draw attention in searches quicker [17]. In the present study it could not
be clearly identified whether the novel or familiar items created the attention
for a change. The first three icons presented were familiar ones typically used on
Airbus A320, Boeing 737 aircraft. Icon D and E are only found in newer aircraft
types such as the Airbus A330-900 (e.g. Icon D: Azul Airlines Airbus A330-900;
Delta Airlines Airbus A330-900). Icon F is unfamiliar as a symbol for the Passen-
ger Call Button. The Chi-Square Analysis results of hypothesis H1 indicate that
there is no association between familiarity and correct detection of the change
of the crew call icon. However, six participants (4%) specifically mentioned the
bell icon which seemed to draw their visual attention to the change. To assess
whether familiarity or novel icons created the attention detection rates need to
be measured which were not the focus of the current study [7].

4.2 Preferences on Icon Design

Surprisingly, in this study the participants preferred gender-neutral symbols for
the cabin crew as well as service icon. Further, the majority associated the icon
which shows the action to reach the target state (gender-neutral torso hold-
ing up an arm) as the preferred symbol for the cabin crew icon. This finding
implies that designers should focus more on depicting actions which lead to a
target state (e.g. person waving the hand or shouting) than the target state
(e.g. depiction of a uniformed person) or the initial step needed to complete
the task (e.g. ringing a bell). This can also be found in ISO 7010 where indi-
cation signs are standardized. For example Exit signs show a person running
towards a symbolized door [25]. Usually, women work predominantly as flight
attendants and the job is perceived as a “service occupation” [8]. Further, ser-
vice and care are usually seen as a “natural part of femininity” [32]. Therefore,
the job of a flight attendant can be seen as a classic example for the “Work-as-
imagined” (WAI) vs. “Work-as-done” (WAD) dichotomy. “Work-as-imagined”
as per definition deals with the perception and assumptions of how work should
be done whereas “Work-as-done” refers to the actual how the work is carried
out [15]. The main reasons stated by the participants for choosing the “gender
neutral torso holding a glass” and the “hotel bell” were gender neutralism (” And
I strongly advise against the skirt-version (it is nearly 2024!)” and “Icon B is
outdated”) and the association of ringing a bell with actively calling for sup-
port (“Ringing the bell is synonymous to service call”). The participants which
specifically mentioned the gender neutralism in their comment were mainly of
European descent where gender equality is strongly rooted as a core value [9].
However, the Chi-Square Analysis does not provide enough evidence to reject
the null hypothesis of that there is no association between gender and preferred
icon type. It would be interesting to assess in future studies whether there is a
cross-cultural difference in the perception of the cabin attendant icon. The only
significance could be found for the association between education and the pre-
ferred type of the icon. An assumption for this finding could be that the higher
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the educational level, the more concerned are these people about gender equal-
ity and female empowerment. Higher education institutions serve as a platform
where women can express their ideas and be empowered [10].

5 Conclusion

Flight attendants are the flagship of every airline. Marketing campaigns usually
depict smiling cabin attendants. Consequently, according to Chute and Wiener,
1995 flight attendants are typically organised in the “marketing department”
[8]. Since the focus of these advertisements was on service, the public perception
of flight attendants duty are reduced to serving food and drinks only [8]. The
feminization of the role can be rooted back to the 1930s, where “Stewardesses”
are mentioned in Boeing Air Transports first Flight Attendant Manual accord-
ing to Mahler, 1991 as cited in [8]. A relict of these times is the Passenger Call
Button, initially called “Stewardess Call Button” ( [38]), in the first years with
just a depiction and later on with icons. The most prevalent icons which can
be found nowadays are either gender-neutral (full-body or upper body) torsos
or a feminized version, depending on the requirements of the airline. The first
finding of this research is that the majority of participants were sensitive about
gender issues and preferred icons which are gender-neutral. A possible expla-
nation could be the cultural background of the participants (mainly European)
where gender-equality is considered to be a strong value. A significant association
between education and the preference on the icon could be found which indicates
that higher education levels could result in being more aware about gender dis-
crimination. Additionally, icons showing the actions which are needed to reach
a target were preferred by the participants. The results of the visual attention
test indicate that change blindness could be induced with much shorter screen
times (display time ¢t <400ms with an ISI ¢ >80ms). Both of these conditions
were not met in this study resulting in overall positive change detection rates. It
could also not clearly be identified whether the new icons or the familiarity was
the cause for attention. Further eye-tracking studies should be done to better
understand the visual scan process and assess the effect of familiarity of icons
in the visual display. To conclude the findings of this study provide important
insights into the user-centered design of the Passenger Call Button. A clever
choice on the icon shapes how passengers perceive the PCB, either as a Service
Call Button to order meal and beverages or as a mean to communicate with
cabin crew.
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