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Abstract

Thisressarch is about behavior-environment relation, based on ergonomicsprinciples. It was carried out acase study inthe
passenger'stermina of Brasilids Internationa Airport (AlB) usingthe ergonomics methodology. Theaim of thisresearch wasto
evaluate the passenger's congtraints during departure, arrival and connection's processes. According to itsimportance, the problems
detected in thefirst stage had shown strong clues abouit the orientation’ s problems asthe mgjor passenger's condraints. Thus, the
wayfinding's topics were analyzed on the second stage of the research. The results had shown the lack of the layout and
information’s systems of the termina’s environment in the Brasilid s Airport. The wayfinding attributes of the environment
become difficult the spatid understanding. Considering these deficiencies, the ergonomic recommendations were about to change

the signs systems and to modify the layout.
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1. Introduction

As mogt of public buildings, the airports have
characterigtics that may raise difficulties in thelr use. The
environment of airports can cause physical, psychologicd
and socid congraints in their users, which can result in
discomfort and digtress. So, it isvery important to study the
arport'sinfluence on the way that users activities progress.

Ergonomics investigates, besides other aspects, the
relation between humans and environments. It is known that
the larger and more complex is the environment, the relation
between individuals and space become more complicated.
Therefore, to make useful data from the behavior-
environment relaion, collected according egonomic methods
may contribute positively to minimize the difficulties from
theinfluence of built environmentson usar'sbehavior inddea
public environment as an airport.

This article intends to andyze a passenger termind
according to ergonomic methodologies. Focusing on the
relaionship between environment-behavior, we tried to
highlight the condraints suffered by users indde the
passenger terminal of BragiliaInternationa Airport President
Juscdlino Kubitscheck (AIB).

2. Behavior -environment relation: wayfinding aspects

The relation between humansand environmentsisone of
the ergonomic fidds and is known as environmentd
ergonomics. Environmenta ergonomics make use of sudies
relaed to environmenta comfort and environmenta
perception.

One kind of human behavior related to environmental
peroeption islocomoation. After obtaining certain information,



the individua traces a plan to move on space. The oriented
movement is resulted  from a god. To determine this
objective, the executed task isimportant - thetask will define
the sequence of activities and the places where each activity
can be accomplished.

The information contained on the environment is
important to orient the user. All process of environment
perception that was used to orient individuas on spaceis,
nowadays, focused on sudies cdled Wayfinding.
Wayfinding, according to Arthur and Passini [1], approaches
three ditinct aspects: Making decisions, it refers to action
planning; decision execution, congist in transforming aplan
into action; and Information processng, it means
environment perception and the transformation of
information into mental images. These three aspects are dl
related and they aid to individuals to move of oriented way.

The sudies of wayfinding consider many factors.
Environment information should be dear and environmenta
legibility, according Lynch, is very important. Considering
these aspects, information systems, according BinsEly et al.
[2], will determine the individud orientation level. The
environment with a more comprehensive layout, supplied
with reference e ements and objects with defined functions,
fadilitate to users orientation. In the measure that the szeand
the complexity of the environment increase, additiona
information becomes necessary.

These data are important when evauating the efficiency
of the passengers termina, focusing the relation between
users and the termind, the tasks involved, the environment
configuration, besides dl exiding informationa systems.
Therefore, it sfirst necessary toraise dl characterigtics of the
terminal chosen.

3. Bradlia's International Airport President
Juscelino Kubitscheck (AIB)

TheInternationa Airport of BrasiliaPresident Juscdlino
Kubitschek (AIB) possesses structure for intenationd
flights operation, but with more number of domedtic flights.
AIB was recently "modernized” by Infraero (company that
administers most Brazilian airports), which made this airport
ided for an andyds of the influence of built environment
over user's behavior.

Thenew termind project condtitutes an underground, a
ground floor and two more floors. On the underground is
termind’s industria area. The ground floor is dedicated to
arivd, and first leve to departure.

Through the passengers termina of AIB about 570
thousand people circulates per month. Among these, about

336 thousand are passengers, 220 thousand companionsand
5.700 employees of the airport community. Daily, thereare
22 thousand people.

4. M ethodology

Ribeiro & Mont'Alvao [3] dates that “studiesin the
fidld of ergonomics seem very useful on theinvestigetion of
the relationship between humans and built environment, since
weintend to privilege the human part”. “Ergonomic studies
are based on the combined agpplication of severa knowledge
to obtain data of humans and its work” (Ribeiro &
Mont'Alvéo) [4].

To investigate the environment interface, this research
gpplied the ergonomic methodology crested by Moraes &
Mont’ Alvéo [5] known as “ergonomic intervention”. This
methodology isin four phases. Thetwo first Sages are about
collecting data used to ergonomic recommendeations, and the
two find steps are about project and vaidation. Thisresearch
has used the two first stages.

The methods and techniques used on the stages were
observations, behaviora regidrations, evaluation scaes and
questionnaires.

The passengers composed the investigated population.
So, the ergonomic study focused on the main activities
accomplished by them: the departure, arriva and connection's
processes to domestic flights of AIB.

Every environment regarding those processes was
andyzed. On the departure process, the investigation ranged
from the airport access, to the aircraft access by departure
bridges and/or remote departure. For the arrival process, the
investigetion hasincluded from the arrivd of the aircraft, by
the access bridge or by remote arrival, to the trangportation
to the city. For the connection process, it was focused on
environments that are part of the two previous processss,
defined by the transition from one to the other.

5. First stage

The first stage congsts in introductory evauation.
Casua obsarvation was gpplied, usng photo machine to
record the problems observed. After that, it was gpplied with
users an evauation scale tovards to take levels of gravity,
tendency and urgency of problems.
5.1. Results

Asadready published & Ribeiro & Mont/Alvéo (2004a),



the airport has presented, on the first stage of the research,
some problems of orientation and didocation of passengers
through the termind:

- Longdigtances;

- Confusngsgns,

- Confusing sound calls;

- Difficult to seethe TV monitors;

Insufficient informetion at the departure area.

"Wa/nndlng problems were regarded the main causes of
congtraints suffered by users of AIB. According to Arthur
and Passini [1], the wayfinding difficulties found, on the
context of modern life, expose the individud to an
unnecessary frudtration and stress. The authors highlight that
the stress caused by the frustration of to be lost doesn't kill,
but added to other stressful factors of modern life can
contribute for the development of problemsrelated to stress,
as heart deficiencies, high pressure, headaches, and others'
(Ribeiro & Mont'Alvéo) [4].

Therefore, being presented at prior stage as the main
problem and the cause of condraints, the wayfinding
behavior through the termina to accomplish the departure
connection and arrival processes, were studied and degpened
at the second stage of the research.

6. Second stage

6.1. Participants

It was decided to focus only the passengers, considered
the main airport users. The passengers analyzed were only
those who didn’t have any kind of specia needs.

The sample sdlection was nonprobability sampling.
Among the nonprobability sample selection this research
focused on the purposive sample. According to Shaughnessy
e Zechmeigter, (1994), apud Moura [6] “uses participant
that, on the researcher opinion, has specific characteristics
desired to be reflected on the sample’.

It was not possible to determine aconstant sampling of
the population because of arport movement. In the same
way, according the researcher’s limitations, it was not
possible to apply dl research techniques at the same time.
So, to each accomplished investigation aspecific ssmplewas
sdected, 0 that in each applied procedureit was obtained a
different ssmple of the population.

The samples usad in each technique were Sratified
according to three researched processes and to gender. The
sample was sdected during the course of the research,
according to the data collected in the gpplication of different
techniques, as shown table 1:

Tablel
Sample's stratification
Applied Minimum | 1t Division: | 2nd Division:
technique sample Process gender
Departure; | Male: 15
Behavioral 30 Femae: 15
Registry . Mae: 15
. 90 Arrival: 30
(monitored Female: 15
dislocation) Connection: | Mae: 15
30 Female: 15
Departure: Male: variable
25 Female: variable
Test — Male: variable
Questionnaire | " Armvali 25 e e varisble
Connection: |_Mae: varisble
25 Female: variable
Departure; | Male: 30
60 Female: 30
. . _— Male: 30
Questionnaire | 180 Arrival: 60 Forle 30
Connection: | Mae: 30
60 Female: 30

6.2. Materials and Procedure

6.2.1. Behavioral Maps

The behaviord mapsaccomplished were the "monitored
movement”, as described in Ribeiro [7] and Ribeiro &
Mont'Alvéo [3]. The technique consists to monitor users
movement. The researcher obsarvesthe participant thewhole
time. The behaviorsto be registered were defined previoudy.

The behaviord map wasaccomplished in thefollowing
way: the route of each participant were observed and drawn
onaprevioudy prepared map of the studied environment. A
different map was used with each observed participant. The
pre-defined behaviord eventswere logged in anotebook, and
amark was made at the map to note where each event took
place, for example: "he looked a asignd" or "he stopped,
looked around and returned”. The beginning and end of each
onewas registered.

A single researcher made the monitored movement at the
passengers terminal of AIB. The passengers didn’'t know
about the obsarvations, demanding aneutral discreet posture
from the observer.

6.2.2. Questionnaire

The questionnaires were applied to passengers while
they were waiting for the flight, in case of departure and
connection, and & the baggage dam areq, in case of arivd.
The researcher delivered the questionnaire paper to the
subject and withdrew himself, in order to create a more



comfortable environment to answer. A few minutes|ater the
researcher collected the questionnaires. All questionsreferred
to four groups of questions:

1. User profile — it refersto persona characteristics
of respondents, as gender, age and educationd
level; and some other persond characteridticsof the
respondent;

2. Airport usage — Questions about AlB passenger
experience at the airport; Thefrequency of useand
activities developed while they wait for departure
and arivas,

3. Didocation and orientations through the airport —
It refers to the way passengers move and plan to
move insde the arport, how they orient
themsdves.

4. Evauation of the AIB airport — The passengers
could express their opinion about the quaity and
efficiency of the airport related to the spetia
orientation process.

First, a test questionnaire with 30 passengers was
accomplished, to validate the questions. After necessary
corrections, the definitive inquiry took place.

On the definitive questionnaire results, acorrelation test
was applied (test +2) to know which gpproached variables
would have co-related results. With the test result it was
possible to affirm which variables suffered the influence of
another specific variable.

6.3. Results

The results of the behaviora map were first tabulated
into aroute map and presented on a flow map form, where
the most adopted itineraries and the critica points are
evidenced. After that, the observed behaviors were andyzed
and the results put on agraphic about the difficulties faced
by usars. In addition, the questionnaires results were
essentid to ratify some behaviora maps data.

6.3.1. Flow map

The flow mep illugrates dl itineraries of each
investigated process — departure, arrival and connection —
highlighting the places with amore intense flow.

During the departure process the aress of higher flow
were the check-in lobbies and the departure lobbies. The path
from the check-in counter, on theright side, to the departure
lobby was also very frequent.

Theflow map of the connection process highlights the
access corridor, the satdllite security and the satellite as
places of higher flow. Theflow to thearriva lobby and tothe
entrance door, added, give a totd of 12 occurrences. This

flow corresponds to passengers who intended to wait for
their flights out of the restricted area, where there s afood
court and more options of entertainment.

At thearriva processtheflow mapillustratesthe main
direction of the arrivals. satellite — escalator (going down to
ariva room) — arriva room — arriva lobby.

A subject that stood out through the study of courses
wastheinverson, anong the usars, of the expected itinerary,
in other words, when it was imagined that the passenger
would go through a single path towards the find destiny
(departure gate or airport exit), he opted for the inverse path,
for severa reasons, asfor instance to circulate at random just
to spend sometime.

6.3.2. Orientability Graphics

The orientability graphics @e the results of vaues
attributed to the participant behavior during its movement.
The vaues vary from 1 to 4, where 1 indicates the best
Situation and 4, theworst.

The orientability level alowed measuring the efficiency
of theinformational systems of theenvironment through the
user’s guiding difficulty level. Among the total population
observed (N=104), 52% faced some kind of problem during
the course: 18% level 2, 18% levd 3and 15% leve 4.

Conddering al three processes together — boarding,
arrival and transit— the results of the monitored didocation
dlowed to evaluate the oriented process as one, and to
diginguish which process caused more problems to

passengers.

Grau de Orientabilidade Total

Grau 4 15%
Grau 3 ] 18%
Grau 2 1 18%
Grau 1 1 | | | ] 48%
0% 15% 30% 45% 60%

N=104

Fig. 1: Orientability Level Graphic

6.3.3. User Profile

The number of respondent passengerswere 180, being
90 males and 90 femaes. The predominant age was from 24
to 51 yearsold. Most of them went to university.



6.3.4. Airport Usage

The frequency of passengers flights highlighted a
particularity of the AIB. The boarding and arriva pessengers
usually travel more than 12 times per year. Most of transit
passengers usudly travels one or two times ayear. Most of
respondents travel mostly for business/ work.

About the familiarity with the AIB, most respondents
visit theairport from 1to 6 timesayear.

6.3.5. Movement and Orientation through the Airport

To understand the way passengers navigate through the
arport, one of the questions addressed to them was, intheir
opinion, what is the main source of information used to find
their destiny place? It was observed that the passengersuse
mainly thesign plates, but other fonts of information aredso
used. To go to the check-in area, for example, the dements
that compose the area (asthe counters) were more used than
simply follow the sign plates. At the transit process, to find
the boarding gate, besides the signs, the passenger usudly
asks someone else, or even follows other passengersthet are
taking the same connection flight. To find the arrival room,
passengers ask and follow other passengers besidesfollowing
sign plates instructions.

Thetranst process seemed to be the most complicated
to passengers: 35% of respondents got lost while on transit.

Thevarigble “disorientation” shows the importance of
theleve of familiarity of the passenger with the airport. This
familiarity may be influencing the passenger orientability
results. When weisol ate those passengerswho got logt et the
arport, only 19% of them were “first flight passengers’,
meaning there was their firg time at AIB, and 81% of the
disoriented have dready been at AIB a least once. Although
the “environment familiarity” variable and the familiarity
with the whole airport travel process may distort the results.
To avoid thiskind of influence, a+2 test was made through
Microsoft EXEL 2000, to evauate the existence o somekind
of relaion between vaiable “familiarity” and varidble
“disorientetion”. The test didn’t indicate any relationship
between those variables. Therefore, the familiarity at AIB
does not facilitate the wayfinding.

6.3.6. Airport Evaluation by Passenger

Most respondents considered the airport signs very
efficient. A few passengersindicated the Sgns asinefficient,
but only during transit process.

To analyze the attributed vaues given by those
passengers who had orientation problems, ancther +2 test
was made The test indicated a rdation between
disorientation variable and the airport sgnsevauation. Those
who had problems of disorientation tended to attribute a

lower levd of efficiency to the airport Sgns, and vice-versa

7. Discussion

The characteridtics of the termina built environment,
according to questionnaires and behaviord registry, may be
consdered inadequate and inefficient conddering the
passenger wayfinding. AlB possessesacomplex flow and its
environmentsare not well defined and characterized, blocking
the space comprehension not |etting the passengers build
their own symbolic space, where they can plan ther
navigetion.

7.1. Recommendations

According Bragksma e Cook [8], there are three ways of
making corrections to ensure a better vishility insde an
exiging termind: change the existing sign system — cheaper
solution — or physicdly distort the termina layout so
daments become more vishle — expensve solution. There's
aso the option of combining both.

Therefore, consdering the inefficient vishility of
dementsfound a AlB termind, afew recommendationsfits
on Brasksma and Cook third solution. It is essentia tomeke
physical dterations or just modify the sign system.

Considering the study, we recommend the ingtallation of
informationa systems that considers the entire process of
wayfinding. All information should be highlighted. Some of
the suggestions are:

- Use signs together with environment maps, with

different colors and texts.

- Conddering thet auser will only search for thesign
when logt, avisible map with “you're heré’ sign
may hep on most places where disorientation
occurs.

- Sign plates should consider the perspective (visud
angle), speed of reader (when walking through the
termind) and visud blocking caused by acrowded
environment. Maybe use the sign plates on the
Sdes.

- Hight gatuspands, epecidly a the boarding gate,
are important to passangers on connection - pands
should be redesigned.

- Reptition is a good way to obtain information —
it's important to repeat information when users
need to walk through long distances, so they don’t
fed confused.

These recommendations should be implemented. To

vaidate the recommendations it's necessary to make a



posterior anaysis.

8. Conclusion

This research indicated that the quality of wayfinding
process of the passenger’s termind offered by Bradilias
Internationa Airport Presidente Juscelino Kubitscheck is
weak. To investigate the passenger’s terminad through
ergonomic methods highlighted the influence of built
environment over passengers  behaviors. The use of
ergonomic methodology to invesigete the passenger’s
termind offered aredigtic panoramaof the built environment
influence over human behavior.

Every human behaves and make decisions according to
the environment they areinserted and executes tasks. When
questioned about their attitudes, people usualy don’t relate
their actions to the environment. Throughout this research, it
was noticed that people do not register their decisions.
Spatia comprehension is automatic and involuntary. Only
those who find more profound problems “notice” the
environment deficiencies.

Therefore we believe that environment-behavior sudies
contribute to the qudity of built environments of passenger
terminds. It's important that designers considers these
aspects while developing termina  projects, trying to
minimize condgrains suffered by users, according to
ergonomics.
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