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Space programming is a process by which functional requirements are translated into 
space needs. 
Secco, L. Programming physical space for the requirements of rural education. [24] 

Abstract

The problem with airport security is that it often creates anxiety, apprehension and 
humiliation on one hand; boredom, nonchalance and indifference on the other.  How 
could this situation be improved for those travelling with children? Around 360,000 child 
passengers pass annually through Heathrow alone (source, BAA). This figure presents a 
strong argument for family centred facilities at airports. There is a lack of research in the 
area of family airport users and security procedures with most work concentrating on 
child protection and rights. Using quantitative measurement and qualitative ethnographic 
methods this proposal suggests ways of scripting airport space to alleviate stress and 
encourage desirable behaviour. 

Airport Security

As threats to national infrastructure grow in number, motivation and complexity, airport 
security professionals are constantly searching for novel solutions to the many security 
related problems they face. Of these problems one that seems to cut across different 
locations, needs and circumstances is the question of how to reassure airport users whilst 
also deterring and exposing those who may have some kind of criminal intent. The fact 
that these two broad groups of users occupy the same physical and social space at the 
same time and may be physically indistinguishable from one another compounds the 
challenge. 

When considering the interaction of travellers with security systems, in this instance 
particularly families with children, there are specific factors to consider. Among others 
these can relate to emotional context, tone of voice, spatial or experiential touch points 
and passenger profiles. One emerging area is to identify what kinds of behaviours 
are necessary and therefore desirable and how to bring about change towards those 
behaviours. This has previously been addressed using quantitative methods such as 
automating bahavioural anomaly detection [3] and process engineering of security 
screening [16]. Finding a way to ‘program’ the space to bring about desirable behaviour 
could be a useful outcome with applications beyond the immediate topic of families and 
young people.
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Children and airport security 

While there is very little academic exploration related to family travellers within the airport 
security context there are a number of lessons to be learned from other fields. Prakash Nair 
and Annalise Gehling [19] apply some of the lessons learned from Jan Gehl [11] to learning 
environments and attempt to situate public space theory within the school setting. They 
point to an example of an improved ‘thoroughfare’ at Millennium High School in New York 
City [19], this school ‘reprograms’ the typical school corridor to be an open public space 
that “beyond its ability to connect various elements of the school more effectively than a 
corridor ... also serves as the school’s much needed ‘meeting place’” [19]. Separate security 
zones in the airport could be connected in this way and facilitate not only multi purpose 
screening but also fulfill a wider social function of informing passengers, initiating group 
decision-making and bringing about a wider awareness of shared spaces and experiences.

Professor Gary Moore reveals a specific space syntax for the “spatial definition of 
behaviour” [18]. He describes a spatial arrangement made up of ‘activity pockets, utilizing 
half walls, open archways, glazed windows’. Activity pockets have ‘a sense of closure...
cross visibility’ He later applies an interactional theory of child development [26] where 
“a number of strictly social factors lead to developmental gains”. The highly legislated, 
enclosed and prescripted nature of airports and particularly security screening areas could 
benefit from a detailed analysis of this type that addresses their particular needs and 
requirements. 

The School Design and Planning Laboratory at the University of Georgia has emphasised 
the importance of locational context and sense of place in designing schools [26]. The 
airport has often been seen to have a self-fulfilling context and to exist outside of its 
wider social, political and geographical surroundings. Security areas and the behaviour 
they require could certainly be more explicitly conveyed as belonging to a wider context 
of travel purpose and destination, or contemporary events. eg. security changes in 
response to global threats and locally detected suspects. Specific airport applications for 
the expertise gained in school design include the need for regular transmission of reliable 
security information, collaborative learning methods and group dynamics.

Carol S. Weinstein specifically addressed the idea of modifying behaviour through spatial 
arrangement [30]. Using structured observation in the classroom she found that “minor 
changes in the physical setting could produce predictable, desirable changes in student 
behaviour”. These design changes were mostly modest and low cost such as installing 
shelving so that materials were on open visible display, providing more flat surfaces for 
writing and creating spaces for private individual study. If analagous changes could be 
applied to airport security areas what kind of desirable behaviors could be produced?

In some studies in the field of child developmental psychology [23], ‘episodes’ were 
initiated to test attachment behaviour in young infants. These highly structured scenarios 
were enacted under laboratory conditions with mother and child exposed to different 
influences and environments of increasing unfamiliarity. The main purpose of this work 
was to identify patterns of bahaviour. Similar techniques could be employed in the airport 
to describe and classify passenger and staff behaviours.
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This proposal draws on theories of child psychology [28] evolutionary biology [14] and 
language [5] to think about children in space, [1]. It also takes in relevant findings from 
museum studies [21] school design [26] and human computer interaction [20].

Hospitals

Researchers in healthcare acknowledge the benefit of design in healing spaces. UPMC: 
Children’s Hospital of Pittsburgh by Fathom Design [33] identifies transformation (from 
illness to wellness), control (over one’s immediate personal environment), connection (to 
emotional state and sense of place) and energy (of natural processes) as key metaphors. 
The Evelina Children’s Hospital in London by Hopkins Architects [31] deliberately 
implements “ideas pioneered in workplace design ... Like offices, hospitals demand 
efficient and flexible layouts, with casual social interaction spaces” (www.hopkins.
co.uk). The Meyer Pediatric Hospital in Florence, Italy by CSPE Architects [32] where “the 
architecture interprets the perception of space through infant psychology” (www.cspe.net) 
attempts an explicit spatial expression of the patient’s mind.

Museums

Professionals and researchers in the museum world have designed subject based learning 
trails. These are didactic journeys through physical and thematic space. The trail record is 
also a subject of enquiry. “The trail record is a hypertextual trail providing an account of a 
user navigation session, be it physical or virtual” [21]. A personal record of airport security 
experiences, presented in a dynamic and interactive way could help to change and 
encourage appropriate behaviour by revealing repeated bahaviour habits or explaining 
encounters with staff and procedures. This information can inform future airport journeys 
by suggesting how to prepare for personal search or how long security screening takes.

Researchers looking at the concept of ‘narrative as a way in which individuals represent 
and organize experience in order to learn’ [20] have discovered new channels for 
knowledge production that have potential applications in the airport. Narrative scenarios of 
security procedures could be used to inform a programming of the space by applying roles 
to various ‘actors’ on the security stage and playing out common situations for insight into 
future needs and developments. Narrative also plays a large part in participation and can 
be used to give passengers a sense of involvement beyond the ‘happy compliance’ often 
expressed by airport security experts. 

Some recent thinking about scripting for schools and learning [27] describes ‘script classes’ 
that include regulation, negotiation and conflict. In each of these classes scripts can be 
developed. A negotiation task for example is described as a task ‘where there is space 
for misunderstandings and disagreements’. Applying this kind of organisational thought 
to airport security can enable useful methods for handlng conflict. This scripting research 
goes on to systematise script organisation with each script divided into discrete sections 
such as objectives, granularity and design proiciple employed. By extending this approach 
to the airport these categories can be used to think about specific scenarios for example 
cultural sensitivity to body search.
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‘Integrated learning scripts’ explore a model for structured learning activities by detailing 
or scripting a wide number of variables along specific learning pathways [6]. This 
technique can be used in the airport to explore for example precise screening technologies 
and how passengers interact with them or to examine specific spatio-temporal situations 
such as a late night flight transfer on a security sensitive route. 

By interpreting ‘structured learning activities’ as structured security or behavioural 
activities and taking learning pathways to mean a defined set of security procedures 
the holistic and instinctive side of security screening can be examined in detail and 
hypothetical outcomes discussed. 

Human centred computing holds similarly valuable lessons for space syntax in the airport 
[29] by focusing design decisions firmly on user needs (in this case both passengers and 
the airport security apparatus) and rigorous usability testing of proposals, outcomes directly 
address real world problems. One unique approach develops tangible physical prototypes 
of software systems for children. Termed ‘Tangible interaction’ [8] this research could 
have useful outcomes for space programming. Rendering security processes into lo-tech 
physical or behavioural prototypes can show weaknesses and areas for improvement and 
democratise access to often complex systems for airport stakeholders.

Experts in design for young people focus on specific needs for different age groups. 
“Children’s natural exuberance and experimentation are rarely taken into account in the 
design of buildings” [22]. Detailed age cues for behaviour are provided for design guidance 
[9] such as an emphasis on physical activity for 6-7 year olds when large motor skills are 
highly developed or designs that imply team affiliation and social skills for 10-12 year olds 
who often show a need to be included in group activity [9]. 
 

Research Questions

Drawing on a diverse range of sources my research examines ways in which the airport 
security screening area can be configured physically and interactively to be more family 
friendly and how to enhance and encourage appropriate behaviour.

How can the airport security space be programmed to be more family centred?

What kind of specific behavioural scripting would be useful?
How can findings be extrapolated for wider application?

Appropriate methods 

Methods employed in this research make up a multi-modal and triangulated study taking 
in structured and quantitative methods and qualitative ethnography. Reflective analysis 
contributes to an overall methodological picture.

‘Measurement involves an assignment of numbers for the purposes of ranking, and 
precision in measurement can only be judged by the extent of the agreement among 
different observers’.
Steven N. S. Cheung [4]
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Some previous work in the field of schools and airport research has used highly structured 
quantitative methods of data collection using measurement techniques including structured 
simulation [17] sampling [7], questionnaires [10] and surveys [18]. Quantitative methods are 
certainly appropriate to establish a useful frame of reference for the research. 

I would consider the following questions for quantitative methods: How many families use 
the airport per day? Are they all travelling? What age ranges are represented? Is there a 
seasonal or diurnal variation? How many children are searched at security? Are children 
accompanied by both parents? What is the average age of child travellers? etc. 

Researchers into behaviour and space have found qualitative methods to be appropriate 
when part of a mixed research design. Qualitative methods include such ethnographic 
means as case studies [13], interviews [1], personal histories [10], visual production [8] 
and participant observation [29]. To think about space programming, interviews for 
direct informant response and participant observation for contextual behavioural cues 
will be useful. In addition airport security professionals operate in a highly legislated and 
regulated environment and it will be important to obtain views and responses from staff as 
well as appraise official guidelines to staff behaviour.

Analysis tools for both quantitative and qualitative research data is especially important. 
The quote from Steven Cheung above illustrates the value of employing different observers 
on one study. Well designed research interactions yield results conducive to an analytical 
framework ie interviews in which the same questions are asked in the same order. These 
can be analysed meaningfully using conversation analysis or discourse analysis. When 
conducting ethnographic research in the airport there can be significant access obstacles, 
particularly in security sensitive areas. A well founded partnership with the wide variety of 
airport stakeholders will be important with some advance meetings to explain and share 
the objectives and potential benefits of the research. This phase can be especially useful in 
adapting and evolving understandings in the light of stakeholder knowledge.

I have carried out some pilot research using adult and children’s drawings. As a means to 
think about child psychology and behaviour, generating drawings is a well established 
method going back more than a century in psychology and anthropology [2]. (The Drawing 
on Education research being conducted at Boston College for example). Borrowing from 
research in the hospital and medical fields where drawings have been successful for 
both children and adults I have attempted to elicit visual responses to research questions. 
These can be understood using semiological and psychological analysis. I would expect 
results to be a mix of statistical data, visual material including drawings and photographs 
and spoken or written texts. Notes taken during participant observation could play an 
important part and this is where using more than one researcher would be most helpful.

Pilot study and findings so far

Findings so far are the result of this pilot study asking both children and adults to draw 
their personal impressions of positive and negative aspects of the airport. 
Informants were informed of the research objectives and background, asked to draw a line 
down the centre of the page and show negative aspects on the left and positive on the 
right. 
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Children’s drawings Adult’s drawings (selected)

Age Sex Negative Positive
Child 1 10yrs F Queuing, standing Metal detector

Child 2 8yrs F Sitting down Luggage carousel

Child 3 4yrs F Being alone Being with parent

Parent Sex Negative Positive
Adult 1 Yes F Queuing, luggage Starbucks, holiday

Adult 2 Yes F Corridors Duty free, shopping

Adult 3 Yes F Security Passenger lounge

Adult 4 Yes M Time, check in, luggage Holiday travel

Adult 5 Yes M None Holiday anticipation
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The group of six adults was seated around a table in the evening. Materials were 
provided in the form of paper and coloured pens. The drawings show some valuable 
impressions. Drawings by adults show on the negative side of the paper, queues, security 
searches, crowds, luggage and corridors with the positive showing shopping, drinking or 
anticipation of holidays. Children were asked to do the same task with the same materials, 
seated in a group of three on the floor of a shared living room space in the afternoon. Their 
drawings differ markedly; with security screening, luggage carousel and trolleys shown 
as a positive aspect and ‘having to sit down’ and ‘be told what to do’ as negative. Even in 
such a small sample size there was large age variation in airport impressions irrespective 
of drawing ability. Conclusions from this pilot research suggests that children are protected 
from anxiety by their parents and are free to enjoy the airport without responsibility.

These conclusions have been important in developing a reflective attitude to research. 
As assumptions are challenged it is important to adapt research questions and strike a 
useful balance between subjective judgement and method-facilitated objective inference. 
Generating visual material is a good way to engage informants with the topic but soon 
reaches limitations in terms of its ability to answer more profound complexities. Carrying 
out the pilot study made research aims much clearer and how detailed research design 
must be to draw useful deductions.

Discussion, Scope and futures...

The overarching aims of the research are to examine methods of reassuring travellers 
that they are passing through a safe and secure environment with thorough established 
procedures to ensure that safety is maintained from departure terminal to arrival terminal. 
At the same time deterrence and detection measures target those with criminal-intent. 
Two quite different aims and levels of interaction. Space syntax and the attempt to inscribe 
it with attitude cues is more generally concerned with systematising behaviour. The aim of 
airport security being explicitly to induce an emotional state of happy compliance.

This implies an a priori set of aims and intentions such as those present in airport 
security that require a corresponding set of behaviours to implement. At present these 
aims are top down in the sense that airport screening is something that happens to the 
passenger about which she has no choice. A parallel set of behaviours on the part of the 
travelling public to implement their side of the transaction would need to be developed in 
symbiosis with and possibly exerting transformative influence on existing airport security 
interactions.

Airport security procedures are often said to embody an element of theatre and the phrase 
‘security theatre’ has come to mean security that appears to be effective in order to 
reassure passengers without actually comprising meaningful security measures. If the term 
was taken literally we could interpret the security screening space as a stage with both 
staff and passengers as actors. This research proposal asks the question, what script(s) 
would the cast then perform? Interaction patterns such as between passenger/staff, staff/
staff, passenger/passenger, passenger/space and staff/space etc. could be examined Could 
we specify what the staff would say and in what tone? Can we prompt passengers to 
respond in a certain way? Could the physical space be configurable in different ways for 
different circumstances or ‘scenes’?
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My main focus is on families, security screening procedures and the relatively new idea of 
being able to program space in a way that elicits desirable behaviour for a specific context. 
Narrowing research objectives further I am concerned principally with airport security 
screening areas. 

Some factors are outside the scope of this study. Interior design could be a channel 
for behavioural communication depending on research outcomes in the future but is a 
background element at present. My research is more concerned with explicit interactions 
than with interior design therefore spatial design cues such as lighting, sound, colour, 
architecture, furniture, materials etc. ie aspects that would more usually fall within the 
expertise of designers and various design disciplines fall outside the scope of this study at 
present. It is well understood that spatial design influences behaviour and achievement 
[18][30].

There are useful parallels in learning scripts and learning design [6], [15]. These research 
objects categorise learning tasks and planning tasks into programmable units. If airport 
security screening can be broken down into a number of discrete tasks and impressions 
such as pre-arrival
(anxiety, apprehension, irritation), queuing (impatience, anxiety) preparation (submission, 
loss of control), search (coercion, isolation, humiliation) and post screening (relief, 
resignation). Perhaps these emotions could be relieved or intensified depending on the 
degree of security necessary.

For young people and children there is ‘a new culture in the broadest sense, defined as 
the socially transmitted and shared patterns of behaviour, customs, tacit codes, beliefs and 
values, arts, knowledge and social forms’ [25]. In this analysis of youth culture there is an 
increasing expectation for young people that the world around them is interactive. That 
is, it affords some measure of participation and engagement. The notion of affordances 
“implies the complementarity of the animal and the environment” [12] and is a key concept 
for human centred design of all kinds. What kind of outcomes could emerge by thinking 
about airport screening in this way? How could it be made meaningfully interactive 
instead of a passive herding experience? How could this interaction aid detection and 
deterrence? This is another direction future research could take. 

Longer term aims for this proposal are to extrapolate findings from family centred spatial 
programming to adult behaviour. To that end a possible outcome for this research could 
be a toolkit of airport security screening interactions that are combined in different ways 
according to varying needs, ie during high states of alert or responding to specific flights 
and terminals. By linking for example the metal detector frame walk-through to a specific 
spoken script item, gestural action or spatial layout specific messages can be imparted to 
the passenger.
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