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ABSTRACT

Based on classic literatures which testify to the relevance of post-occupancy evaluation (POE), and

state the importance of knowledge of these results used in the making of short, mid and long term decisions in the
design and construction of buildings, this study discusses new methodological possibilities for the area. The
objective is to develop methodological procedures for functional and behavioral post occupancy evaluation in
apartment buildings, through the development of specific software and the utilization of digital interfaces. The study
aims to make the POE process in housing more efficient, through the use of electronic equipment (laptops, tablets,
PDAs), presenting reflections and discussing the possible interfaces that can be used between humans and
computers, Human-Computer Interactions (HCI), in the area of POE research; establishing three concepts to obtain
this relationship: usability, applicability, communicability. The digital media resource aims at minimizing if not
eradicating reoccurring problems in traditional POE, insofar as increasing the efficiency of evaluation results,
reducing the execution time and budget costs, as well as triggering a wider interest on the part of respondents. The
results of this study look to contribute to the current debate on the production of quality apartment buildings since
the objective is the more efficient POEs and the availability of results as much for society, as the agents in the real
estate market. This research also points out the capability of such proposed mechanisms to increase the resilience
of housing and population by obtaining data and information about living, culture and places.
KEYWORDS: Post-Occupancy Evaluation; Apartment; Human-Computer Interaction (HCI).

1. Introduction
Based on classic literatures, such as those from Preiser, Rabinowicz and White (1988),
Ornstein, Bruna and Roméro (1995), Vischer (2001) and Mallory-Hill, Preiser, Watson (2012),
that testify to the relevance of Post-occupancy evaluation (POE) and state the importance of
knowledge of these results used in the making of short, mid and long term decisions in the
project and construction, this study intends to extend the discussion on new methodological
possibilities in the area of evaluation application. Interdisciplinarity, the adoption of different
methods and non-traditional approaches, are the principal focal points of this discussion.
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Interdisciplinarity justifies itself insofar as other sciences, apart from those related to

Architecture and Urbanism, are relevant to the broader grounds of planned action in POE
(Ornstein, 2005). Environmental psychology, anthropology and philosophy are the most
relevant areas to functional and behavioral POE of housing spaces. The adoption of multiple
methods in POE, qualitative and quantitative, has allowed the collection of different types of
data allowing, especially, the counterbalance of the possible deviations and tendencies (bias)
of results (Lay and Reis, 2005; Zimring, 2001; Bordass, Leaman and Eley, 2006). Finally
finding evaluation methodologies with non-conventional approaches, which consider other
evaluative components which are not, properly, physical measurements of the constructed
environment, but deal with different perceptions and characteristics which interfere in the
behavior of the users (Elali and Veloso, 2004; Rheingantz, 2004).
The grounds presented above aimed at the development of methodological procedures in
functional and behavioral POE in apartment buildings through the design and utilization of
digital interfaces. The study intended to make the POE process in housing more efficient,
through the use of electronic equipment (laptops, tablets, PDAs), presenting reflections and
discussing the possible interfaces that can be used between humans and computers, in the
area of POE research, establishing three concepts to obtain this relationship: usability,
applicability, communicability.
This research also points out the capability of such proposed mechanisms to increase the
resilience of housing and population by obtaining data and information about living, culture and
places. The concept of resilience, which can be understood as the capability of adaptation or
the faculty of recovering, is viewed in this research as an important measure to achieve the
adequation and quality of the dwellings. The traditional concept of resilience is associated to
the capacity of a system to absorb disorders and reorganize itself when subjected to changes,
and at the same time being able to keep its essential functions, structure, identity and
mechanisms (Walker et al., 2004; Thackara, 2008). This concept has been recently used to
refer to the capability of the recovery of natural systems after deep and extreme changes.
However, this meaning has also been applied in other fields such as human relations and
urban dynamics.
Related to the term resilience, this research points out three highlights: (i) Establishing
efficient databases on housing, focusing on the ways of living of the inhabitants, and also on
building performance; (ii) The knowledge obtained from POEs could feed and contribute to the
accuracy of the building design, especially considering the discussion about built environment
and the resilience of inhabitants; (iii) The access that inhabitants have to information on the
evaluative process increase their critic capability thus also developing their skills to adapt
themselves to the built environment.
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The work methodology was based on the following stages: (i) bibliographical research on

POE and possible digital interfaces; (ii) research and development of software, platforms and
equipment ideal for the research objectives; (iii) definition of methodological procedures of
POE in apartment buildings with a focus on function and behavior; (iv) development of
functional prototypes – software suites; (v) choice of case study in the city of Uberlandia,
Minas Gerais, Brazil; (vi) Application and analysis of results; (vii) adjustments to software, and
development of a definitive method of POE from the results; (viii) respective forwarding to
future studies.
The main objectives of the related research are: (i) to make the process of POE in housing
more efficient through the use of electronic equipment (laptop, tablet, personal digital
assistants); (ii) present reflections on the utilization of digital instruments for POE research; (iii)
to discuss the HCI possibilities in the area of POE research; (iv) to develop functional
prototypes and a platform (composed of different integrated, complementary software)
compatible with the proposed POE objectives.
2. Grounds: Why Digital Interface in POE?
The relevance of POE in the obtaining of architectural project quality has already been
overwhelmingly consolidated by diverse research in the area of civil construction (Elali and
Veloso, 2006; Ornstein, Villa and Ono, 2010; Villa and Ornstein, 2013). Relevant aspects in
relation to the management of the project process, in which POE inserts itself and its role in
the achievement of quality of constructed spaces, notably in housings, have also been amply
studied (Melhado, 2004; Silva and Souza, 2003; Adesse and Salgado, 2006; Villa, 2008). This
evidences the necessity for a close, deep, relationship between the gauging of human
behavior in domestic spaces and the housing quality as a way of elevating the satisfaction
indexes and the improvement of performance from idealized projects in this area. This
improvement, in addition to other aspects, also involves the construction and observation of
databases fed by the post-occupancy evaluation, by architects, that include physical
perception techniques of the built environment, as well as the interaction between this
environment and the behavior of users (Villa, 2009; Villa, Ornstein, 2010).
The search for methodological improvements through the use of portable equipment came
about specifically due to an investigation on the main methodological advances in the area of
POE, in which it was identified that the majority of research executed in Brazil was restricted to
the use of traditional resources in the application of techniques such as paper questionnaires,
and even when studies do use specific software to apply surveys, being net-based or not, they
involve low levels of user interaction. The use of technology is often restricted to the use of
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electronic equipment such as cameras, recorders and performance measuring devices,
complementing the application of the techniques and/or obtaining of data from the study case.
From previous research on POE in housings (Villa, 2008, Villa e Silva, 2012); various
demands were inductive questions in the development of research: (i) increase of efficiency
and reliability of results from evaluations obtained through quantitative methods; (ii)
maintaining privacy of the subject habitants; (iii) the possibility of more interaction between the
researcher and the habitant during the evaluation; (iv) reduction of costs in the evaluation; (v)
increasing efficiency in analysis of results from the evaluation; (vi) graphic and multimedia
capacity, digitally potentializing interactions; (vii) use of technology, not only in terms of
equipment, but being a functional and integral part of the evaluative process; (viii) capacity for
the evaluation to become educational.
The previously mentioned issues look at integrating the use of digital media with the
intention of suppressing, or minimizing the identified deficiencies and problems, potentializing
the evaluation methods and obtaining more efficiency in results. According to Coates, Arayici
and Ozturk (2012), the influence of technology on the world has been growing, and it is quite
normal to also cover living spaces. Moreover, the worry about the way we live has been greatly
accentuated by project demands and the question of environmental sustainability. Uniting
these two problems, digital technology can aid in the development of POE, embracing further
topics and making a more complete and efficient evaluation possible.
The interface for POE application can be improved based on HCI (Human-Computer
Interaction) approach, a term which designates the intermingling of humans with digital
machinery (Barbosa and Silva, 2010). The interaction between users and computer systems
differentiate themselves from conventional machine interfaces by demanding, from the users,
more cognitive effort in the interpretation and operation of the information processed by the
system (Norman, 1986). The construction of this interface aims to satisfy the question of “userfriendliness”: The system must appear friendly in relation to the user.
According to Souza (1999), in HCI, this friendliness can be understood using three
concepts: (i) usability: refers to the ease of use (physical and cognitive effort), the learning of
the operations present on the system and the level of user satisfaction during use; (ii)
applicability: for Fisher (1998) the designer must also strive for applicability, in other words,
the use of the system in the solving of problems, resulting in a software application that should
serve the specialty of the user; (iii) communicability: the way the system communicates to the
user, the principles and intentions of interactions that guide its design. The goal of
communicability is to enable the user, when interacting with the application, to understand the
premises, intentions and decisions of the designer during the elaboration of the interface.
According to HCI, an application that allows the user to better understand the logic of the
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designer can provide a more creative, efficient and productive experience (Preece, Rogers and
Sharp, 2005).

3. Tool Design and Application
The utilization of digital media in POE has brought a discussion on its structure and
planning. In order to comply with the interests sought in the new, digital application, three
parallel approaches have been developed in the study: (i) structural adequacy of POE
techniques; (ii) Development of computer system frameworks and (iii) design and interface.
For the structural adequacy of techniques, some keywords were identified and classified in
four groups of main affinities: environment, room, attribute and issue. From these four groups,
a web of interlinked words, which abandon the linearity of the traditional method, giving a more
sequential, three-dimensional aspect to these actions, adequate for a digital environment was
created.
On the development of the computer system framework, this research was centered in
solving the following points: (i) the construction of open software, passive to change, since
POE is a dynamic methodology in which each study object requires alterations in its
methodological procedures; (ii) the design and programming of different level of interaction:
between the user and the application on the tablet; between this application and the
“intermediary” software; between the intermediary software and the database; (iii) the
establishment of systematic, interconnected, web-based platforms for databases; (iv)
interconnected and dynamic data analysis systems to relate the obtained results (data
crossroads). From these definitions, a system framework design was defined to achieve the
proposed objectives in the research using Java programming language, SQL database
language, and the tablet application would be programmed using Unity 3D engine. The
development of the application faced issues in structure, function, operation and the interface
used. The design of the interface was idealized in the most intuitive way, providing certain
freedom in the course chosen by the interviewee. This was achieved considering: (i) the
maximum concentration of possible keywords on one single screen; (ii) the use of symbols,
colors and animations, representing the various keywords; (iii) the use of multimedia resources
for these animations; and (iv) the availability of varied information and data about attributes
(keywords) evaluated for placing the user in the context of the research.
The strategies presented here aim to include the users (architect and interviewee) in the
creation process, actively taking part in the design of the interface. The production of the
interface was based on the previously mentioned flowchart and on a preliminary design
document containing the scenery idea, concept, screenplay, feature list, and storyboards. For
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instance, the storyboards construction was carried out in the phases: (i) structuring of the
evaluative attributes – sequence of possible actions and relations between elements; (ii) the
design of the main scene, graphic elements, icons and symbols; (iii) application of a pre-test
with the users (architects and interviewees) and the revision of the graphical elements and
sequence of events; (iv) development of final interface in phases – scenarios (Fig. 1).
Figure 1: Evolution of the storyboard – different scenarios were tested to reach research objectives.

During the design document elaboration, studies were carried out to identify the friendliest
interfaces to the users’ profile, both in regard to the esthetic and functional aspects (colors,
textures, symbols and reading direction, command types, sound). This was discovered through
consolidated research in the area of human behavior (Bechtel, Churchman, 2001; Sanoff,
1991; Sommer, Sommer, 1997) and the convergence with other areas of knowledge such as
interaction design (Preece, Rogers and Sharp, 2005). The interface improvement occurred
gradually from the consultation of the community and the achievement of the inductive
objectives and research demands (Fig. 2).
After the development of the previously described stages of research, with the software
suite and interface both defined, the planning started with the categorical application of the
method, following the stages: (i) definition of the case study; (ii) definition of the instruments
utilized; (iii) definition of sampling; (iv) contacts and authorizations; (v) application of
instruments; (vi) analysis and recording of results; and (vii) indications for future research.
The deployment was chosen for presenting a series of relevant characteristics in the sense
of potentializing the application of the method. The eastern sector of the city of Uberlandia,
state of Minas Gerais in Brazil, is characterized by vertical, collective housing, composed of 17
blocks and three different typologies of apartment: two and three bedroom, with or without
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suite (57.00 to 84.00 m²), with communal equipment (pool, gym, party area, sports area, toy
library and playground).

Figure 2: Improvement of the interface – different scenarios were tested to achieve research objectives.

Methodological procedures utilized were defined by the choice of study object, the methods
and instruments, in which the majority was applied by means of digital media, specifically
tablet (Table 1). The software suite developed for the tablet for this study contemplated the
instruments: walkthrough, family profile survey, key-person interview and the questionnaire +
use analysis. As the principal objective of this application was to test the method on digital
media, a significant sample was adopted according to the following aspects of the deployment
and its population: (i) variation of typology of the habitational unit; (ii) variation of family profile
of the interviewee; (iii) variation of age band of the interviewee. These aspects could give a
larger variety to the sample, amplifying the demands in the application of the instruments.
Table 1 – Instruments listed for the case study and its characteristics.
Instruments
1. Survey of General Data
2. Walkthrough
3. Study of family profiles

Whose
response?
Researcher
Researcher
Doorman

Nature of method
qualitative/quantitative
quantitative
quantitative

Applied by digital
media (tablet)

Applied by
traditional means

!

4. Questionnaire + Use Analysis
5. Focal Group
6. Interview with key-people

Habitant
Habitant
Architect and
Apart. Manager

quantitative
qualitative
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qualitative

After attaining the contacts and due authorization from the responsible agents for the
condominium (Apartment manager and council), the instruments were applied1 in conformity
with the sequence established in table 1. During the application of the instruments by digital
media, records were taken by the interviewers in order to identify possible problems and
positive aspects in relation to: (i) functioning of equipment and system; (ii) level of manmachine interaction - interface; (iii) comprehension of the terms and information collected; and
(iv) optimization of time. The points of view collected were tested for compatibility against each
group of samples (family profile, age band and typology) to potentialize the reflections on the
evaluation method tested (Table 2).
Table 2 – Evaluation of the performance of the questionnaire applied on digital tablet according to the
categorization proposed.
Functioning of the
equipment/system

HCI interface level

Comprehension of
terms/ information

Optimization
of time

TERRIBLE

BAD

GOOD

GREAT

FAMILY PROFILE
Core family
Childless couple
Single habitant
AGE BAND
15-35 years
36-60 years
Over 61 years
TYPOLOGY
2 bedrooms
3 bedrooms
Evaluation Scale

Analyzing the results from the application of all instruments listed in Table 1, led to further
analyses being carried out to verify the efficiency of the instruments elaborated on the digital
media, notably on the questionnaire. It was verified that the results listed in the questionnaire
graph, in the majority of cases, matched the general opinions of the habitants listed by the
Focal Group and also by the researchers on the walkthrough. Issues like, dissatisfaction in
relation to the unit (apartment) in the questions on usable area and quality of finishing are
confirmed in all of the instruments applied, much the same as the highest levels of satisfaction
data management in the condominium, and the question on cleanliness and maintenance.
After the crossing of the results attained from the application of all instruments, reflections
were made in order to improve the software suite developed. Such reflections could feed the
delineation for the continuity of this research (Table 2). Some problems were detected with the
use of the tablet, in terms of functionality and the comprehension of information and terms
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1

The team that applied the POE was composed of 12 full-time students from students from both course of Architecture and
Urbanism, and Design. Preceding application of POE the team was trained and prepared in the use of the tablet.
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evaluated, although this information was easily clarified by the end of the research. However,
larger problems were found in relation to the HCI interface, as shown in Table 2.
4. Conclusion
The results from this research look to contribute to the methodological advances in POE of
apartment buildings through the development of digital interfaces. The digital media resource
aims at minimizing if not eradicating reoccurring problems in traditional POE, insofar as
intending to increase the efficiency of the results from the evaluation, providing more objective,
interactive graphic resources, triggering an increased interest on the part of the respondents
and consequently guaranteeing results which are more representative of reality.
Designing an apartment building with a major degree of resilience means to start the
design process, carefully thinking of the typical scenarios of utilization of such a building, like
common stress points due to the current use, the way of living as well as the social and
cultural aspects. Thus, the localization (In opposition to the globalization) plays an important
role in the determination of the factors making the building more or less resilient. Easier to
apply than traditional methods of POE; the digital means and the HCI interaction, allows more
accuracy in the collected data besides a more frequent updates of the responses. These HCI
methods, therefore, can significantly contribute to increase the resilience of built environment
since this leads to a higher specification and assertion of the data in a community localization.
The strategies presented here look to bring the users (architect and interviewee) into the
creation process, actively taking part in the design interface. We understand that the design of
digital interfaces with the participation of the users can be an alternative to homogenizing bias
presented by the majority of digital inclusion policies, in which the utilization of such digital
media is restricted to the instrumentalization of users, treating them as simply operators of
already consolidated software.
Apart from the specificities involved in POE research, it is fitting to reiterate the
interdisciplinary character of this endeavor. The coordination of strategies that promoted the
collaborative creation, between different areas (architecture, computation and design), of the
prototype was a learning curve in itself. Although having tried to anticipate how this
collaboration would be through the use of indications, it was during the execution phase of the
project itself that we could have acted with more clarity towards the challenges of the
convergence between areas. We conclude that this process was not just the execution of tasks
and specific demands in one area or another. In one considerable portion of the project, the
tasks being carried out were established in conjunction, by both areas. We understand that we
have managed to pass from initial multidisciplinarity to interdisciplinarity, establishing common
ground where questions were identified and reaching eventual solutions.
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Based on the previously mentioned reflections, it is evident that the necessity of the close,

deep relationship between the gauging of human behavior in domestic spaces and the
habitational quality as a way of raising the index of satisfaction and improving the performance
of projects in this area. This improvement also involves the construction and observation of
databases fed by the post-occupancy evaluation, by architects, that include ever more efficient
physical perception techniques of the built environment, as well as the interaction between this
environment and the behavior of users.
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