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Abstract: High-profile projects promoted by governments, local municipalities, and the media do
not always meet program requirements or user expectations. The Riverside Museum in Glasgow by
Zaha Hadid Architects, which has generated significant discussion in the media, is used to test this
claim. A multimodal inquiry adopts three factors: criticism, performance evaluation, and habitability.
Results from this method are then correlated with visual attention scans using software from 3M
Corporation to map unconscious user engagement. A wide spectrum of tools is employed, including
a walking tour assessment procedure, contemplation of selected settings, navigational mapping,
and assessing user emotional experiences. Key aspects of the design and spatial qualities of this
museum are compared with an analysis of critical writings on how the project was portrayed in
the media. Further, we examine socio-spatial practices, selected behavioral phenomena, and the
emotional experiences that ensue from users’ interaction with the building and its immediate context.
The findings suggest design shortcomings and, more worrisome, that spatial qualities relevant to
users’ experiences do not seem to have been met. In going beyond the usual method of analysis, we
apply new techniques of eye-tracking simulations, which verify results obtained by more traditional
means. An in-depth analysis suggests the need for better compatibility between the imagined design
ideas and the actual spatial environments in use.

Keywords: architectural criticism; building performance; emotional mapping; eye-tracking; Glasgow
Riverside Museum; human behavior in space; navigational mapping; post-occupancy evaluation;
user-centered evaluation; visual attention scans; visual engagement; Zaha Hadid

1. Introduction
1.1. The Building and Its Location

The Riverside Museum in Glasgow (RSM) is the result of an international competition
that took place in 2004 and was awarded to Zaha Hadid Architects (ZHA). In addition,
with the opening of its doors to the public in 2011, the new project was designed and built
to rehouse the exhibits of the old Museum of Transportation. The RSM is a twisted metallic
shed that lies at the meeting point of two rivers—the Kelvin and the Clyde. As described
by Zaha Hadid Architects, it is “derived from its context where the design flows from the city to
the river; symbolizing a dynamic relationship where the museum is the voice of both, connecting
the city to the river and the transition from one to the other” [1]. Further, from this description,
the RSM is positioned in its context with the intention of creating a building that actively
encourages connectivity between the exhibits and the wider environment. In 2013, it won
the European Museum of the Year Award. According to Andrea Klettner [2], the judging
panel agreed unanimously that the museum satisfied the criterion of ‘public quality’ and
that its design sustains Glasgow’s cultural and engineering traditions.
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In addition, characterized by an unusual zigzagging, zinc-clad roof and a glazed
frontage facing the River Clyde, the design program includes display spaces housing over
3000 exhibits, a café, retail, and learning spaces. The building has a tunnel-like configuration
open at opposite ends. The design manifests a sectional extrusion along a diverted linear
path. According to the architects, this cross-sectional form aims to encapsulate a series
of ‘waves.’ The outer parts accommodate support services (Figures 1 and 2). The main
central space is open and displays the museum’s collection. The project is regarded by
local authorities and the Glasgow City Council as an important landmark that defines an
important legacy of the city and is viewed as a ‘catalyst for cultural sustainability.’
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1.2. Research Motivation

There are trenchant problems in evaluating projects, often identified with ‘star ar-
chitects.’ This paper postulates that projects promoted by national governments or local
municipalities and covered heavily in the specialized or public media, and in most cases
celebrated and praised, do not necessarily meet the simple human experience of the built
environment. Since its introduction to the literature in the 1970s [3,4], this argument has
been tested in earlier studies that examined influential architectural magazines.

In surveying the written and visual content of the AIA Journal, architectural record,
and progressive architecture during the two decades of the 1970s and 1980s, it is revealed
that such buildings are typically presented in a manner that emphasizes their formal
and physical characteristics at the expense of adapting to human factors [5]. Similarly, the
publications of the Museum of Modern Art (MOMA) have a direct impact on the profession,
yet they tend to foster the image of architecture as pure art. This is evidenced by the way in
which the formal aspects of the work of star architects are presented, where design is seen
exclusively in abstract artistic and geometric terms.

1.3. Research Context and Background

Other recent studies juxtapose design intentions—as expressed in the statements
made by architects—and users’ responses [6], and examine the relationship between media
coverage of notable buildings and users’ actual reactions to those buildings [7]. The
media often ignore the users’ behavior, expectations, feedback, or needs. The celebration,
legitimization, and promotion of the works of architects has significant implications on the
value and belief system within architectural education and practice.

Typical of projects by star architects, the Riverside Museum in Glasgow (RSM) has
generated more than 50 articles and countless statements in the architectural media and
within the global community, including coverage in the local press, tourist information
packages, web portals, and architectural trade magazines offering critiques and mixed
views. Such a coverage warrants testing whether the project has achieved its premises,
especially from a user perspective.

The existing state of affairs is judged to be inadequate for properly evaluating a
building, and especially an iconic one destined for public use. This paper introduces
a multimodal inquiry based on three factors: criticism, performance evaluation, and
habitability. The visual attention scans (using Visual Attention Software—VAS, from
3M Company, Saint Paul, Minnesota, USA), a novel diagnostic tool, help to correlate
direct user evaluations to maps of unconscious user engagement. This brings together
navigational mapping, user emotional experiences, and walking-tour assessments into a
rubric for evaluation that goes far deeper than the usual press copy. Applying these tools
to evaluate the Riverside Museum in Glasgow (RSM) offers an example to motivate the use
of multimodal appraisal in general.

The merits and demerits of the project can be developed by contrasting how the
RSM was portrayed in the media with how the building’s spatial qualities meet the needs
of users and visitors. Assessing different aspects of the RSM from a user perspective
reveals shortcomings. This investigation leads us to recommend general ways of improving
building performance.

1.4. Paper Outline

In order to maintain an objective view while validating the argument, the present
study clearly separates and then juxtaposes the imagined environment with the actual
environment in use. A multimodal perspective investigates such a juxtaposition using:
(1) architectural criticism represented by articles and media coverage of the project; and
(2) performance evaluation and habitability studies measured by tools that reveal key
aspects of the users’ experience of the museum’s spatial environment.
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The method for analysis combines several complex issues and techniques. Section 2.1
summarizes the standard general approach to building criticism and evaluation. In ad-
dition, Section 2.2 recalls the data-based post-occupancy evaluation procedure (Building
Performance Evaluation—BPE) and some of its historical background. Further, Section 2.3
outlines the analytic method of “habitability” as the degree of fit between people and their
environment, both natural and human-made. As a result, many authors have commented
on the contradictions among different approaches to evaluating buildings and emphasized
the need for architects to think about interaction with the surrounding environment instead
of treating a building as an isolated sculptural object.

Section 3 contains the distinct individual factors measured in the present study: a
walking tour assessment known technically as PLANDES (Planning, Landscaping, and
Designing) (Section 3.2); direct observation and behavioral mapping (Section 3.3); and
emotional experience surveys based on personal construct theory (PCT) (Section 3.4).
The data were collected on various aspects of the architectural and urban experience at
numbered locations and presented on a 6-point Likert scale. The questionnaire used is
reproduced in this section for reference.

Section 4 begins by collecting a number of press descriptions of the museum and
differentiating between negative and positive assessments (Section 4.1 & Section 4.2). We
then present the results of our own surveys: the walking tour, both indoors and outdoors
(Section 4.3). Section 4.4 details the socio-spatial behavior of the users through observation,
and the emotional experience in 12 chosen spots, both inside and outside (Section 4.5). We
have listed them according to their negative/positive reaction.

Section 5 confirms the user survey results by using visual attention scans. This new
tool uses software (Visual Attention Software—VAS by 3M Company) to map where
the eye spends its time during the first 3 s of pre-attentive gaze. Since these fixations
are unconscious, the eye-scanning heatmaps are an excellent indication of how a person
engages with the visual surroundings. We restricted this analysis to the museum exterior
because the exhibits would naturally draw all the visual interest and thus complicate an
analysis of the structure itself.

The discussion in Section 6 lists a set of six conditions that we feel need to be satisfied
by any important building, such as a public museum. These points focus on pedestrian
accessibility, the emotional affordance of adjacent and surrounding public spaces, a clearly
defined approach and entrance, the importance of emotional comfort coming from the
structure independently of the exhibits, and design attention towards creating spaces
that catalyze both user-exhibit attraction and spontaneous user-user interaction. Those
requirements served to formulate the specific questions that were used to evaluate this
building in the multimodal appraisal.

2. Constructing a Multimodal Framework

A comprehensive approach to inquiry is composed of three distinct factors that con-
tribute to the understanding and analysis of buildings: architectural criticism, building
performance evaluation, and habitability. This multimodal framework is established as
a theoretical tenet for evaluation. Since this approach is very different from previous or
similar methods of evaluation, we feel justified in calling it a “paradigm.” The combined
focus, scope, and revealed results sharply distinguish this method from the other paradigm
in place, which judges a building according to its architect’s press release. The coexis-
tence of two distinct paradigms leads to confusion and contradictions that we attempt to
resolve here.

2.1. Architectural Criticism and Its Ambiguities

Several definitions of criticism indicate that it is typically subjective and is meant for
either a popular or specialist readership. Nevertheless, objectivity is crucial to successful
critical work. According to Dennis Sharp, “ . . . the importance of objectivity must be stressed.
A lot is demanded of the critic in the judicious administration of this goal. It must be allied to good
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sense, clear judgment, sagacity, and it must be in the hands of someone who can hold their own
against the spread of mediocre mass cultural values.” [8] (p. 11). Further, Sharp crystallizes the
insight that architectural criticism brings to a work, an artifact, a building, or an idea [9]
(p. 30).

Wayne Attoe stresses the importance and prevalence of criticism in the architectural
press, especially as it influences the decision-making processes of bringing a building to
completion [10]. Attoe notes problems with criticism: “Too often when criticism starts, excuses
begin, and so defensiveness gets in the way of good, responsive work.” He calls for improving
criticism “so that instead of threatening and intimidating, criticism can be used as a tool for
generating better work” [11] (pp. 2–5). In essence, architectural criticism is a rational and
appreciative examination of a building or a project within a kaleidoscope of historical
and philosophical contexts and a spectrum of technological, social, and environmental
influences.

More recently, several writings have clarified the relationship between criticism, the
profession, and the public. Thomas Fisher argues that criticism is most useful when it
“engages the broadest public possible in what our field has to say about the world’s most pressing
problems” [12] (p. 14). Aaron Davis (2014) states: “If the critic of the 18th Century struggled
with the poetics of beauty and universal truth in art, the critic of the early 20th Century shifted more
towards the pragmatics of living in the new urban environs” [13] (p. 31). Particularly, the work
of Lewis Mumford attempted to bridge the divide between the specialist knowledge of
architects and planners and the general public. What characterized Mumford’s writing was
that it popularized architecture and the built environment. This brought writing related to
architecture to a public that might not have any exposure otherwise.

According to Davis [14], Mumford made the city and its buildings legible for the
average citizen, who could then develop opinions and views from everyday experiences.
Ada Louise Huxtable asserted that the critic must negotiate between the artist/architect and
the user in an objective and fair manner and have a built-in skepticism toward dogma [15].
Following the same approach, Paul Goldberger promoted the idea that architecture cannot
be reduced to an image [16]. Yet, in recent years, criticism seems to have departed from its
relevance to the public.

2.2. Building Performance Evaluation (BPE)

Engrained in both in the United Kingdom and the United States in the 1960s, the
origins of Building Performance Evaluation (BPE) started as systematic assessment of
buildings after their occupancy or Post Occupancy Evaluation (POE). In the late 1960s,
Sim van der Ryn (1967) of the University of California, Berkeley, and Victor Hsia (1967) of
the University of Utah studied the performance of university dormitories from the users’
perspective [17,18]. Similarly, in the United Kingdom in 1967, the Building Performance
Research Unit (BPRU), led by Thomas Markus, was set up at the University of Strathclyde
to develop feedback on designed environments and bring together research on building
performance.

In 1968, BPRU commenced a major project, sponsored by the Ministry of Public
Building and Works, the RIBA, the Architects’ Journal, and twenty architectural and
engineering practices. This focused on evaluating newly built comprehensive schools for
children ages 11–18 [19]. The results were published in one of the early books on building
performance [20]. Today, findings of performance evaluation studies conducted in the
1960s are still valid; for example, an obsession with reduced initial building cost; repeated
mistakes and design errors; poor strategic fits between buildings and users; and single
issues such as daylighting and ventilation dominating the design and impeding effective
integration, whilst often not being achieved themselves.
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In the mid-1990s, an integrative process model for building performance evaluation
was developed [21,22]. Since then, building performance criteria have evolved to include
factors involving building codes that help health, safety, and security, as well as other
instruments for helping with functionality and the cultural, psychological, and social
aspects of buildings [23,24]. Further efforts advocate the need for developing building
performance assessment and simulation tools [25–27]. However, it is increasingly evident
that performance evaluation studies have drifted from a focus on buildings in relation
to users to a focus on the physical performance and material characteristics of buildings,
including aspects of energy conservation and saving and low-carbon designs.

This divergence of aims has profound consequences. The psycho-physiological needs
of the users are overlooked while all the attention of an evaluation is placed upon the
physical and tectonic aspects of the building, together with energy performance, etc. Those
are two entirely distinct sets of goals, and to amalgamate the two and forget the first set
diminishes the professional conception of how buildings affect society.

The performance evaluation, as distinct from pre-design research (PDR), assesses both
interior and exterior spaces [28]. It is a systematic process that is a branch of environmental-
behavior studies. Sometimes, the method can solve problems that arise after occupation.
Post-occupancy evaluations (POEs) can use documented performance successes and fail-
ures to help in renovations or modifications.

2.3. Habitability

Commencing in the 1960s, the US Navy, NASA, and US Army Corps of Engineers tried
to improve the quality of environments and respective person-environment relationships,
for example life on ships [29,30]. The word ‘habitability’ stems from the word ‘habitat’, an
environment directly correlated to life [31].

A set of primary objectives underpins the design of built environments with adequate
habitability. First, habitability defines the degree of fit between individuals or groups and
their environment, both human-made and natural. Second, habitability is a relative concept
that is interpreted variously by different cultures, different spatial typologies, and various
conceptualizations by other disciplines. Third, habitability refers to the spatial ‘fitness’ of
the interior volume as a habitat for human occupancy [32]. Fourth, habitability prioritizes
an approach to designing built environments that evolves by considering equitable resource
allocation and minimizing adverse impacts on the natural environment. Thus, habitability
relates to sustainability in an essential manner [33–35].

The person-environment relationships are introduced to the physical environment
as the whole building, key spaces or settings within the building, and the occupants’
engagement with these spaces and settings. According to Preiser et al., it is at the psy-
chological comfort and satisfaction level of habitability that most concepts dealing with
person-environment relationships can be identified, categorized, and applied [31]. Among
other factors influencing psychological comfort, habitability studies examine spatial adja-
cencies, dimensions, orientation, and proportions. These elements serve to further what
are known as sociopetality and sociofugality [36], which represent physical conditions that
promote or discourage social interaction and engagement.

3. Operationalization of Multimodality into Tools of Inquiry

The multimodal investigation of the spatial environment of the Riverside Museum
(RSM) involves a multitude of tools that include content analysis of the statements dis-
cussing various qualities of the building and a series of user-centered approaches that
include a walking tour assessment procedure, direct observation and behavioral mapping,
and assessing the emotional experience (Figure 3). Further, imbedded in this investigation
is a juxtaposition of how the museum was covered in specialized and public media and
how it performs from a spatial experience viewpoint.
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3.1. Content Analysis

In addition, following an online search for the available literature on the RSM, 33 ar-
ticles and short clippings reviewing the RSM were identified based on availability and
various areas of focus within these articles, i.e., covering the entire range of views stem-
ming from statements by the architect/design team, the client/Glasgow City Council,
professional organizations, and architects and critics. A systematic, quantitative approach
analyzed the content and meaning of communicative messages [37,38].

Furthermore, in utilizing content analysis, the procedure involved (i) identifying
and establishing categories of concepts and their underlying meanings; (ii) determining
the frequency of concepts or terms that represent essentially the same set of issues; and
(iii) assigning numerical values to the occurrence of these categories of concepts. The
analysis includes the museum/building’s role in the city of Glasgow; its position within
the architectural community; the design metaphor and building form; the overall design
quality; and cost-benefit dialectics.

3.2. Walking Tour Assessment (PLANDES)

In employing the techniques adopted by environment-behavior researchers [39], a
structured walkthrough procedure was devised for assessing the museum. Additionally,
by the name PLANDES (Planning, Landscaping, Designing), the tool was developed and
implemented within a walkthrough procedure and involved three key categories or factors,
each of which includes 11 attributes in the form of a checklist: a series of questions that are
scored utilizing a 6-point Likert scale.

Although questionnaires are a standard modality for assessing design success, we
have come up with a novel set of questions. Together, these create an innovative rubric for
evaluation that emphasizes the user’s experience—emotional attachment and attraction—
and distinguishes these factors from the very different formal design characteristics. We
believe that this approach better represents the public’s experience of a building such as a
prominent museum.

The choice of a 6-point Likert scale deliberately forces the subject to avoid the neutral
option of a typical 5-point scale. (It has been found that unsure respondents tend to choose
the neutral option [40,41]). PLANDES was developed to enable researchers to engage with
the building and its context while attempting to assess it in a structured manner through a
self-guided tour by focusing on key attributes (Table 1, below).
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The factors comprised three categories: (a) planning and zoning, which focuses on how
the building suits its surrounding environment and includes aspects such as orientation,
access, views, and the relationship of the building with its enclosing context; (b) landscaping,
which focuses on the functionality and aesthetics of the landscape surrounding the build-
ing and includes aspects such as landscape design, material choice, vegetation, outdoor
furniture, and routes around the building; and (c) designing, which focuses on the spatial
design of the indoor environment and includes aspects such as form and volume, acoustics,
lighting, and ecological design techniques. Further, through a self-guided tour, a total of
25 postgraduate students participated in this assessment, from which the average scores
were calculated.

3.3. Direct Observation and Behavioral Mapping

The behavioral mapping combined with direct observation represents an efficient
means of documenting what visitors and users do in a particular space. In addition, valu-
able information can be obtained when the behavior on navigating the spatial environment
is systematically recorded. However, the observations must be planned to avoid rediscov-
ering what is already known or obvious [42]. Behavioral mapping involves structured
observation of activities, settings or spaces, and timings.

The behavioral research demonstrates that behavioral mapping can be either place-
based or individual-/user-based, depending on whether one is looking for spatial or
temporal patterns [43,44]. Therefore, in examining the spatial environment of the museum,
two approaches were adopted: the first is contemplating settings, and the second is naviga-
tional mapping. Both were conducted by the research team collectively. For contemplating
settings, three indoor settings and one outdoor setting are identified following the initial
walkthroughs to reflect on and demonstrate key behavioral phenomena that ensue from
users’ recurrent experience in space.

Table 1. Checklist utilized in the Walking Tour Assessment procedure: 33 questions were scored
using a 6-point Likert scale. (Some aspects of the tool have been utilized in other publications by the
authors [45–47]).

Category 1: PLANNING AND
ZONING

1 = Ineffective to
6 = Effective

1 How does the building suit the most appropriate use of the surrounding area?

2 How does the building encourage visitors to respect the surrounding natural
environment?

3 How does the building encourage fostering and enhancing environmental education
and awareness relevant to transportation?

4 How does the project alter or change the site topography?

5 How does the orientation of the building and its components fit well with the
orientation of the site? (Consider north-south orientation, day lighting).

6 Is there a buffer zone around the site, and if so, is it suitable for protecting any
surrounding significant natural features?

7 Does the access to the site fit well with the existing natural landscape (if any)?

8 Do the pedestrian paths and their angles of vision correspond to the natural scenes (if
any) around the site?

9 Are the entry points sufficient, easily accessible, and suitable for building size, number
of visitors, site area, and dimensions? (Consider school visits)

10 Are the entry points appropriate for minimizing any negative impacts on the
surrounding environment?

11
Are the motorways around the site suitable for and respecting the surrounding
environment; natural and built? (Consider width of motorways and speed limits,
safety aspects, etc.).

Average = Total/11



Buildings 2023, 13, 173 9 of 30

Table 1. Cont.

Category 2: LANDSCAPING

1 = Ineffective to
6 = Effective

1 How effectively are the site features kept? (Consider levelling, excavations, and land
filling).

2 Does the landscape design integrate the site with the surrounding environment? (Is
the site surrounded by fences, if so, consider the materials used for fence treatments).

3
How effectively does the design of landscape items avoid the use of synthetic
materials? (Consider the materials used for walkways, and the asphalt pavements of
the parking area)

4 Does the project introduce soft-scape elements (natural plants and shrubs)? If so, how
effective? (Consider their harmony with the existing natural environment)

5
How effectively are the site furniture items (seats, pergolas, garbage boxes) installed
in and distributed within the site? (Consider their use, location, materials, and
manufacturing).

6
How well are the routes around and within the site marked? Are the markings clear
and easily understood? (Consider directional signs, their location, content, and
material).

7 Are there any signs for environmental education purposes? If so, how effectively do
they convey messages about appropriate behavior?

8 Are the pedestrian paths and other hard-scape elements made of natural or recycled
materials?

9 Does the site have a re-used water system (grey water)? If so, how effective is it?
(Consider rainwater capturing and reuse for various purposes).

10 How effectively does the project introduce native plants that require least amount of
watering?

11 Does the project introduce any damaging, polluting, or waste generating activities?

Average = Total/11

Category 2: DESIGNING

1= Ineffective to
6 = Effective

1
How effectively does the architectural program consider the appropriate activities and
space requirements and standards required for accommodating these activities?
(Consider the nature of visitors, integrating indoor learning and outdoor activities . . . etc.)

2 Is the architectural form designed in harmony with the natural landscape and the
surrounding physical setting?

3 Does the design of outdoor elements allow for interaction of visitors with nature and
various types of displays?

4
How effectively does the design provide visually appealing interior environment?
(Consider spatial aspects in relation to views/size of displays, color, expression of materials,
interior plantations, and day lighting).

5 How effectively does the interior design consider aspects associated with human
comfort? (Consider the degree of natural lighting, glare effect, etc.).

6 How effectively does the design of the building allow for achieving acoustical quality?
(Consider noise, spatial separation of activities . . . etc).

7 How effectively does the design of the building consider aspects that pertain to indoor
air quality?

8 Does the design of the building employ ecological design techniques? (Consider
orientation and aspects that pertain to solar energy, ventilation, openings, natural lighting).

9 How does the design of the building allow for the most efficient natural lighting for
interior space?

10 How does the capacity of the building correspond to site features and the surrounding
context? (Consider built up area, density, numbers of visitors and cars).

11 Does the design allow for the ease of maintenance, cleaning, and repairing? If so, how
effective are they?

Average = Total/11
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The observer has to put conceptual/mental effort in interpreting the setting and turn
the abstract concepts of a behavioral phenomenon such as personal space or crowding
or territorial behavior into a concrete understanding [48]. The contemplation involves
reflections on the setting in answering this question: who is doing what, where, how, for how
long, and with whom? This includes people, size and time characteristics, furniture items,
and action patterns. The navigational mapping, on the other hand, is intended to verify key
aspects of the settings contemplated as well as scrutinize the use of key locations, including
entry points and other key areas in the display halls, during working hours on weekdays
and weekends.

3.4. Examining Emotional Experience

In adopting Kelly’s personal construct theory (PCT) and examining the spatial experi-
ence of the RSM [49,50], a tool was developed as a form of impressionistic assessment. The
PCT postulates that an individual’s personality is made up of mental lenses or frameworks
through which we experience reality and focuses on the idea of mental structures called
“constructs,” which are formed based on experiences that individuals use to interpret
information and events. In addition, from an emotional perspective [51,52], participants
were asked to react to sets of positive and negative comments as to whether they had a
significant, some, or no effect on their experience.

In addition, recent studies argue that although what are referred to as ‘emotions’ have
been studied for several decades, there are no scientific, standardized criteria for categoriz-
ing different emotional states [53]. On the other hand, it is the emotional experience of a
building that determines user satisfaction to a great extent and shapes the memory of that
experience. A total of 12 locations/spots were identified (8 indoor and 4 outdoor) along
the visitors’ path in the museum (Figure 4, below). The responses from 22 participants,
the majority of whom are recent architecture graduates who have visited the Museum at
least once, were solicited through 2-min video clips for each of the 12 locations. Those were
shared electronically with the participants so they could state their impressions on record
sheets (Table 2, below).
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Table 2. Example of users’ emotional experience record sheet.

Please refer to Figure 4 (above) showing the 12 numbered
locations/spots of the Glasgow Riverside Museum.

Location/Spot
Comments by the Respondent

Overall Emotional Experience (tick one only)
___Mainly Positive
___Mainly Negative
___Mainly Neutral/Balanced/No Difference

Positive Emotions Significant Effect Some Effect No Effect

Sense of pleasant partial containment.

Sense of belonging due to surrounding forms.

Attraction to linger in that spot without moving on.

Clear sense of direction indicated by built form (not signs)

Attraction from visual goal in front.

Negative Emotions Significant Effect Some Effect No Effect

Space is too exposed.

Threatening forms from sides, overhang, etc.

Sense of unease because of built objects or surfaces.

Sense of not being situated in this spot.

Feeling of being pushed away from the goal in front.

It helps to anticipate the disconnect between the two distinct paradigms for building
appraisal being contrasted here. Explicitly asking for—and carefully recording—user
emotions that arise from engaging with a structure is not a standard part of analyzing
architecture. These questions go far beyond the much more practical assessments that
are the typical components of post-occupancy evaluations. Moreover, they lie completely
outside the current system of architectural training.

4. Results—Analysis and Narratives of Key Findings
4.1. Powerful and Compelling Titles Depicting the Riverside Museum

It is worth noting that before its completion, occupancy, and opening, the RSM was
depicted in the media as an icon of cultural sustainability, an intervention that manifests
and respects the culture and history of Glasgow and the River Clyde. In addition, the
project was awarded the 2013 European Museum of the Year Award as Zaha Hadid’s
first major building in Britain. However, the project was also criticized in the media; for
example, its lack of practicality because of its unusual roof form, the initial costs of the
building, as well as very high maintenance costs. Further, while the Royal Incorporation
of Architects in Scotland (RIAS) criticized the project and the outcome of the competition,
some local architects appear to have dismissed this criticism. The critics used powerful
article titles such as: “attracting attention,” “catchy,” and “compelling” to describe the
museum’s merits and also its demerits (Table 3 below).

4.2. The Riverside Museum between Praise and Criticism

In examining the articles and clippings reveals interesting frequencies: the role of the
museum in Glasgow or its immediate context was covered 13 times; its position within the
architectural community 12 times; the building form 10 times; its design quality 17 times;
cost-benefit dialectics 12 times. These categories were presented neutrally, positively, or
negatively.

In addition, under the role of the building in Glasgow or its cost, one finds opposing
views: positive “The riverside is still the city’s most coveted prize: an icon designed by the
world’s most famous architect, a still-valuable currency in the abstract league of world city
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rankings” [54], versus negative “City icon it may be, but Zaha Hadid’s Riverside transport
museum is as removed from its Glasgow context as the cars and trains housed within its
zinc-clad walls” [55]. Table 4 demonstrates the frequency of concepts, with one negative
and one negative example for each.

Table 3. Titles used in the press to describe the Riverside Museum in Glasgow.

Examples of Titles

No. Date Author Title Media/Publisher

Positive

1 6/2011 Teddy Jamieson Riverside Museum: building an icon The Herald

2 6/2011 Rory Olacyto and
Brian Carter

Riverside Museum, Glasgow, by Zaha Hadid
Architects
The beautifully built Riverside Museum proves
hiring Zaha Hadid was the right thing for Glasgow

Architects Journal

3 6/2011 Jonathan Glancey

Zaha Hadid’s Riverside Museum: All aboard!
Zaha Hadid’s first major building in Britain is
complete—a triumphant transport museum for
Glasgow.

The Guardian

4 8/2011 N/A Over 500,000 visitors to the Riverside Museum in its
First Weeks Arch Daily

5 5/2012 Alison Furuto
Riverside Museum Wins European Museum
Academy Micheletti Award 2012/ Zaha Hadid
Architects

Arch Daily

6 5/2013 Karissa Rosenfield Zaha Hadid Wins European Museum of the Year
Award for Riverside Arch Daily

Negative

1 1/2006 Richard Waite More trouble for Zaha as Glasgow hits controversy Architects Journal

2 6/2007 Max Thompson More bad news for Zaha as Transport Museum faces
uncertain future Architects Journal

3 9/2007 Rory Olcayto The ups and downs of Zaha Hadid’s Glasgow
Riverside Museum roof BD Online

4 9/2008 Marguerite Lazell Cost-cutting fears over Zaha’s Glasgow Museum BD online

5 4/2012 N/A Architects shun RIAS over perceived award
anomalies Urban Realm

6 5/2012 Richard Waite Shock as RIAS snub Hadid’s Glasgow Museum Architects Journal

Table 4. Frequency of concepts and key ideas and examples of positive and negative statements on
the Riverside Museum in Glasgow.

Frequency of Concepts/Ideas

The Role of the Museum in Glasgow 13

Ex. 1 (Pos)
June 2011 Rory Olcayto,

Brian Carter

The beautifully built Riverside
Museum proves hiring Zaha
Hadid was the right thing for
Glasgow

The Architects’
Journal

“The riverside is still the city’s most coveted prize: an icon designed by the world’s most famous architect, a
still-valuable currency in the abstract league of world city ranking”

Ex. 2 (Neg)

June 2011 Steve Parnell Zaha Hadid Architects Riverside
Museum in Glasgow BD Online

“City icon it may be, but Zaha Hadid’s Riverside transport museum is as removed from its Glasgow
context as the cars and trains housed within its zinc-clad walls”
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Table 4. Cont.

Frequency of Concepts/Ideas

Position Within the Architectural Community 12

Ex. 1 (Pos)

May 2013 N/A Riverside Museum is European
Museum of the Year BBC News

Glasgow’s Riverside Museum has been named European Museum of the Year (EMYA) at a ceremony in
Belgium . . . The judges said: “The Riverside Museum demonstrates brilliantly how a specialist transport
collection can renew its relevance through active engagement with wider social and universal issues”

Ex. 2
(Neg)

June 2011 Rory Olcayto,
Brian Carter

The beautifully built Riverside
Museum proves hiring Zaha
Hadid was the right thing for
Glasgow

The Architects’
Journal

“At the time, local architects groaned. One wag on the popular forum archiseek.com commented “Hadid’s
design is not a big shed, it’s simply . . . a big Z. Basically: Zaha woz ‘ere.’ Another moaned ‘Imagine being
given the opportunity to build one of the city’s major buildings and apparently not giving a toss about it.
Ms Hadid doesn’t feel she has anything to prove here’. Neither comment is fair”

Design Metaphor: Building Form 10

Ex. 1 (Pos)

August 2011 N/A
Over 500,000 visitors to the
Riverside Museum in its First
Weeks

Arch Daily

“The museums design is derived from its context. Located where the river Kelvin joins the Clyde, the design
flows from the city to the river; symbolizing a dynamic relationship where the museum is the transition
from one to the other”

Ex. 2
(Neg)

June 2011 Douglas Murphy Riverside Museum by Zaha
Hadid Architects, Glasgow, UK

Architectural
Review

“When Hadid begins to rhapsodise about the conceptual relationship of her ‘soft shed’ to the ship building
industries that once dominated the Clyde, the tenuous symbolism falls apart”

Design Quality 17

Ex. 1 (Pos)
August 2011 N/A Riverside Museum by Zaha

Hadid, new images WordlessTech

“Located on the banks of the River Clyde, the world-class Riverside Museum is a marvel of design and
engineering”

Ex. 2
(Neg)

June 2011 Rowan Moore Riverside Museum of Transport
and Travel, Glasgow—review The Guardian

“Great, grey and curving, it has enigma and majesty but not friendliness. The landscaping that clings to its
flanks currently looks forlorn, although may appear less so once the trees have grown a bit”

Cost-Benefit Dialectics 12

Ex. 1
(Pos)

June 2011 Jonathan Glancey Zaha Hadid’s Riverside Museum:
All aboard! The Guardian

“While Riverside’s presence on the Clyde is unmistakable, you can see that every penny of the £74m budget
has been spent carefully”

Ex. 2
(Neg)

June 2007 N/A IN BREIF: Glasgow Museum
costs spiral Building Design

“The cost of Zaha Hadid’s flagship transport museum in Glasgow has risen again, by £14 million, to £74
million. The initial cost was projected at £50 million, but it has risen almost 50% to date”

Many of these articles refer to several categories of concepts together. Furthermore,
some articles have a positive title but actually present critical negative statements made by
others on the project. However, we classified the categories based on the explicit expression
of concepts.
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4.3. PLANDES—Assessing Design Features and Spatial Qualities of the Riverside Museum

In examining various qualities of the RSM, the walking tour assessment procedure
resulted in averaged scores under the three categories or factors, where the 25 participants
utilized the 6-point Likert Scale (the scores are listed in Table 5 below). The averaged out-
come reveals that the planning and zoning category received a 2.8, the landscaping category
a 3.18, and the design category a 3.09 (Figure 5). These uniformly low results demonstrate
significant shortcomings in various design qualities, as assessed by the participants, which
do not align with the praise the museum has received in the media, while agreeing with
the criticism of a few articles.

Table 5. Example of averaged scores utilizing the 6-point Likert Scale in assessing the category/factor
of planning and zoning in Riverside Museum. (Some aspects of the tool have been utilized in other
publications by the authors.).

Category 1:
PLANNING

AND
ZONING

1 = Highly Ineffective to
6 = Highly Effective

Scores Planning & Zoning Attributes

3 How does the building suit the most appropriate use of the surrounding area?

3 How does the building encourage visitors to respect the surrounding natural
environment?

2 How does the building encourage fostering and enhancing environmental
education and awareness relevant to transportation?

5 How does the project alter or change the site topography?

4 How does the orientation of the building and its components fit well with the
orientation of the site? (Consider north-south orientation, day lighting).

2 Is there a buffer zone around the site, and if so, is it suitable for protecting any
surrounding significant natural features?

2 Does the access to the site fit well with the existing natural landscape (if any)?

2 Do the pedestrian paths and their angles of vision correspond to the natural
scenes (if any) around the site?

2 Are the entry points sufficient, easily accessible, and suitable for building size,
number of visitors, site area, and dimensions? (Consider school visits)

3 Are the entry points appropriate for minimizing any negative impacts on the
surrounding environment?

3
Are the motorways around the site suitable for and respecting the surrounding
environment; natural and built? (Consider width of motorways and speed limits,
safety aspects, etc.).

Average = 31/11 = 2.8

In considering the category of planning and zoning, the average scores reveal that the
overall scheme does not fit into the existing landscape. In addition, was this deliberate so
as to allow the building to stand out in its surrounding landscape? If so, then the architects
never revealed their intention, whereas their press releases imply the opposite. It was also
felt that the contextual design does not encourage environmental education and awareness
of transportation, resulting in a low average score of 2.0. Further, other averaged scores
elucidate that the building sits within a contextless/placeless landscape in an open area
where the two rivers meet. The site is neighbored by scenes of derelict landscape that
present an unsatisfactory buffer zone and unpleasant views to the east and west, which are
reflected in the low scores (Table 5). The access to the site, pedestrian pathways, angles of
vision in relation to natural scenes, and entry points received a low average score of 2.0.
Nevertheless, the attributes of reacting well to site topography and the orientation of the
building in relation to the site received higher averaged scores of 5.0 and 4.0, respectively.
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The landscape design (landscape) category, which places emphasis on attributes rele-
vant to the functionality and aesthetics of the designed and natural landscape, was assessed
as just average at 3.18. The ineffectiveness in several attributes is evident in the averaged
scores of 2.0 because design does not help to integrate the project with its surroundings,
and the soft landscape elements, furniture items, and signage for environmental education
are ineffective. While scores show that the project introduces native plants that require
minimal maintenance, such as shrubs and grass (4.0), and does not introduce polluting or
waste-generating activities (4.0), the plants themselves are not in harmony with the existing
natural environment and are in fact repellent. One of the main issues identified within the
landscape is the lack of effective outdoor furniture. Further, uncomfortable concrete cubes
are scattered across the landscape in a haphazard manner and at awkward distances apart,
and consequently do not offer opportunities for small or large groups to use (Figure 6).

The attributes underlying the design category received average scores of 3.09. As a
result of their design, the outdoor elements do not encourage or even allow for visitors
to interact with nature and various types of displays, thus receiving the lowest scores
of all attributes (1.0), contrary to what was highlighted in the statements made by ZHA
architects. While consideration of daylighting visitor density, crowding, and ease of
regular maintenance and daily upkeep received low averaged scores of 2.0, the relationship
between the architectural form and the natural landscape and employing technologies
to reach satisfactory thermal comfort conditions received higher averaged scores of 4.0.
Those elements that received high scores of 5.0 include acoustical quality, effective spatial
separation of activities, and indoor air quality.
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4.4. The Narrative of Socio-Spatial Practice and Behavioral Phenomena at the Riverside Museum

The observation of selected settings within the museum delineates key behavioral
phenomena, including privacy and personal space, territorial behavior, and crowding. The
setting showing the phenomenon of personal space (Figure 7, Top) demonstrates that the
woman on the right is keeping as large a distance as possible between herself and the
couple on the adjacent bench. The couple on the left appears to know each other well,
as exemplified by their intimate distance. However, the woman on the right appears to
be seeking solitude, which she is expressing through her body language. Additionally,
by crossing her arms and legs, she is effectively conveying that she does not want to be
disturbed. She has managed to claim her personal space without an identified physical
boundary, using only body gestures. She has control over the setting, as it is unlikely that
anyone will sit in the space between her and the couple until she leaves that space. This
setting is likely temporal but recurrent, and the woman will not stay in this setting longer
than perhaps 10–20 min while she watches/admires an item on display in the museum.

In addition, another setting demonstrates a woman and child claiming the bench at
the museum’s entrance foyer (Figure 7, Bottom). Although this bench is located within a
social space and is made available to all visitors, the woman has claimed the full bench for
herself and the child by spreading her coat and bag across the seat next to where she is
sitting. This action gives her control over the setting, as it is evident that she does not wish
others to be close to her; therefore, it is unlikely that anyone will try to use that setting until
she has vacated it. Further, being at the entrance space, it can be assumed that visitors are
either removing jackets to acclimatize to the indoor temperature or getting ready to leave
the museum by putting their jackets back on. In either instance, this would imply a short
use of this setting, no longer than 10 min.

The crowding, both indoor and outdoor, was observed in two settings. The indoor
crowding is noticeable at the entrance to the museum’s café. Due to the popularity of the
café at peak times, visitors are asked to wait outside until a table is available for them. The
space was not designed as a sociable spill-out space, as is evident by the small size of the
setting and its lack of furniture. Furthermore, from the body language, it appears that
the woman in the red jacket is not with the group in front of her, members of which are
standing at a ‘personal’ distance from one another (Figure 8, Top).
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The outdoor crowding is a result of large temporary exhibition furniture items installed
at weekends, which create a focal point that attracts the public as they are passing, from
the parking lot to the museum after parking their vehicles. This is a sociable and lively
public area within the museum premises where the public can interact on an informal basis,
and in some cases, old cars are exhibited in the spaces adjacent to this setting. Visitors are
primarily drawn to the space on impulse when passing, either when entering or exiting the
museum. The crowd can be broken down into a number of smaller sub-groups, each of
which looks like families with young children or teens (Figure 8, Bottom). In all cases, the
children are playing on the furniture while the parents watch and take photographs. The
time spent in this setting varies depending on the age of the children. It can be assumed
that the space won’t draw visitors for much longer than 15/20 min at a time.
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The outdoor space at the front is primarily used for pedestrian access, as evidenced
by the small number of visitors who are stationary compared to those who are moving.
The visitors have two main routes: one towards the bus stop on the far right, and the other
towards the car park. The number of visitors crossing the grounds fluctuates depending on
the timing of the bus service, resulting in a heavy flow of movement followed by a quiet
spell. The car park provides a steady flow of visitors heading to and from their vehicles.
Three or four mixed groups gather at the two external exhibition spaces, one of which is a
food vendor (Figure 9).
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Furthermore, when visitors enter the museum, a disorderly and slightly chaotic
atmosphere takes place. This is attributable to the spatial design. Upon entry, visitors
are greeted by a staff member who offers a leaflet that includes a plan of the building.
However, there is insufficient break-out space available for visitors to stand and review
their maps, and thus, visitors must immediately select an initial route for themselves. The
map (Figure 9) shows the various entrance and exit routes that visitors take.

The back end of the museum, within the exhibition space, is less busy than the entrance;
nonetheless, it continues to present a steady flow of walking traffic. Due to the lack of a
clear directionality or route around the museum, some visitors are moving along the linear
space while others are moving in the opposite direction. On the plan (Figure 9), it can be
seen that many visitors stop to watch the displays on the walls, while others quickly pass
through the space.

Navigational mapping at the RSM reveals that a weekday is significantly less busy
than the weekend (Figure 10). However, the museum management takes advantage of
these quieter times by inviting tours and groups to the museum to enjoy the collection
safely. A primary school visit, containing approximately 25 schoolchildren accompanied by
five teachers, makes the entrance foyer of the museum feel crowded yet vibrant.
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Figure 10. A representative navigational map, on midday Mondays/Wednesdays at the Riverside
Museum. (Floorplan by L. MacLean based on plan by ZHA published in ArchDaily, annotations by
A. Salama and L. MacLean).

The function and use of the front external area as a pedestrian access route appears
similar to that during the weekend. There are minimal objects to draw a visitor, further
encouraging visitors to move directly to the entrance of the museum, emphasizing this
area as only an access route and not a defined ‘place.’ Mostly, the external area is quiet,
with only a small number of visitors crossing it. During the time of mapping, the external
exhibition space was occupied by a young family that stayed in the space for around ten
minutes, taking photographs of themselves with the displays.

4.5. Users’ Emotional Experience of the Riverside Museum

The 12 locations/spots were identified to analyze the users’ emotional experience
holistically while offering more detailed discussion of two locations selected as examples.
The emotional expressions vary across the respondents and the locations, and, more
specifically, adapt to the informational conditions of the location, including colors, textures,
lighting, position of display, ease of movement, containment, and distractions. Please refer
to Figure 4 above for the location numbering.

Notably, a total of 6 locations/spots out of the 12 are viewed by most of the 22 respon-
dents as offering a negative emotional experience (main entrance #18, front display #19,
central exhibition #17, velodrome #18, outdoor learning area #16, and southeast outdoor
area #15). On the other hand, four locations/spots are viewed as providing a positive
emotional experience (entry #20 and exit #20 of indoor streets, getting ready to leave #16,
and the back entrance #19). There are two locations/spots that are viewed as neutral (wall
of cars #15 and outdoor to main entrance #15) (Table 6). Evidently, reasons for a negative
emotional experience include not offering a sense of pleasant partial containment or a
sense of belonging due to surrounding forms or a clear sense of direction; not providing
attraction to linger in the spot without moving on; and distraction from visual goals in
front. The negative factors also include a sense of unease because of built objects or surfaces
and a sense of not being situated in this spot.
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Table 6. Record of 22 users’ emotional experiences in the 12 numbered locations identified for
examination at the Riverside Museum. (Locations mapped in Figure 4).

No. Name Emotional Experience Descriptive Statement

1 Main Entrance Mainly Negative (18/22)

Crowded by objects and people; leave the visitor feeling uneasy and confused
on arrival. Somewhat contained; however, this is not a pleasant feeling in an
entrance area. The route is unclear and there is no sense of direction, but the
attraction to move onto the next area is strong.

2 Front Display Mainly Negative
(19/22)

Somewhat contained; however, it feels crowded and busy. The route remains
unclear in this spot. Feels simply like a patchwork of exhibitions with
varying heights, scales and types, not following any order or hierarchy or
sequence!

3 Entry Indoor Street Mainly Positive (20/22)

Attractive and interesting drawing the visitor in. Pleasantly contained and
creates a feeling of going back in time to a different World. The change in
pavement allows the visitor to know that they are in a different space,
helping to create a clear route. Feels that a visitor would walk slowly
through, stopping to linger and enjoy the exhibition and the shopfronts.

4 Exit Indoor Street Mainly Positive (20/22)
Enjoyable. By the exit point, you feel like you are going from a
small-contained space to a larger open space that draws the visitor out due to
the change in scale and ambience.

5 Central Exhibition Mainly Negative (17/22) Like an in-between space that is primarily for visitor movement. Not really a
space to stop and linger, more of a circulation area—but not treated as such.

6 Velodrome Mainly Negative (18/22)

Space is large with minimal activity or exhibitions. Direction from it is not
clear. The area is let down by poor furnishing which does not link to the
velodrome above. Bikes cannot be viewed from ground level. Overall poor
spatial organization and ambience.

7 Wall of Cars Mainly Neutral/Balanced
(15/22)

Narrow space that has a circulation feel more than an exhibition feel.
Attraction to walk forward down the corridor and view the exhibition en
route, with minimal lingering or pause/stop to contemplate due to the
compact space. When it’s busy there is not a great deal of space to stop or
linger at all.

8 Getting Ready to Leave Mainly Positive (16/22)
Wider than previous one and not as chaotic as many parts of the museum. It
is busy and full of activity with people lingering and enjoying exhibitions as
they leave!

9 Outdoor to Main Entrance Mainly Neutral/Balanced
(15/22)

Draws the visitor towards it. Primarily used as a link to transportation
means; however, on a nice day when the extra street furniture is brought out
visitors could be more encouraged to linger and use the outdoor space.
However, from repeated visits, the space looks fully bare without furniture.

10 Outdoor Learning Mainly Negative (16/22)

Used as a direct route to the back of the building on a nice day. No desire to
stop or visit the ‘outside learning space’ but rather, urged to move to the goal
in front. Despite the presence of some features the space does not seem to be
usable.

11 Back Entrance Mainly Positive (19/22)
Somewhat contained between the ship area and the building. Tall ship
provides an interesting focal point for the space. Visitors may feel inclined to
linger on a nice day and look out to the views of the River Clyde and the ship.

12 Southeast Outdoor Mainly Negative (15/22)

Contained by the building on one side but exposed on the other (views to
Clyde River). There is no activity happening in this space, and it is not used
by many pedestrians, which gives minimal desire to linger. Neither
threatening nor creating a feeling of unease; however, it appears dull hence
does not attract a visitor to stay. The direction is clear as there is nothing
that disturbs the view or hints at alternative routes.

The location/spot #1—the main entrance—offers a negative emotional experience,
whereas the entry or access to the indoor street offers a positive emotional experience
(Table 7). The main entrance was described as ‘crowded by objects and people’ leaving
the visitor feeling uneasy and confused upon arrival. It does not offer a pleasant feeling
in the entrance area of a museum of this scale. The route to follow is unclear, and there
is no sense of direction, with a strong attraction to moving onto the next area. The key
negative qualities as reported by the respondents include: (a) the space is too exposed (#20);
(b) a sense of unease because of built objects or surfaces (#19); and (c) a sense of not being
situated in this location (#20).
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Table 7. Examples of two locations at the Riverside Museum and the emotional experience each
offers to the users. (Photos by A. Salama).

Location/Spot 1: Main Entrance
18 expressions of negative emotional experience
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Table 7. Cont.

Positive Emotions Significant Some Effect No Effect

Sense of pleasant partial containment. 19 2 1

Sense of belonging due to surrounding forms. 18 3 1

Attraction to linger in that spot without moving on. 21 1 —-

Clear sense of direction indicated by built form (not signs) 20 1 1

Attraction from visual goal in front. 20 2 —-

Negative Emotions Significant Some Effect No Effect

Space is too exposed. —- 2 20

Threatening forms from sides, overhang, etc. —- —- 22

Sense of unease because of built objects or surfaces. 1 2 19

Sense of not being situated in this spot. —- 3 19

Feeling of being pushed away from the goal in front. 1 —- 21

The entryway/access to the indoor street was described as attractive and interesting,
drawing the visitor in. It creates a pleasant feeling of going back in time to a different world.
The change in pavement allows the visitor to know that they are in a different space, helping
to create a clear route. The key positive qualities as reported by the respondents include:
(a) attraction to linger in that spot without moving on #21, (b) clear sense of direction
indicated by the built form #20, (c) attraction from visual goals in front #20, (d) sense of
pleasant partial containment #19, and (e) sense of belonging due to surrounding forms #18.

5. Confirmation Using Visual Attention Scans

Eye-tracking is a new technological tool that helps to evaluate a user’s informational
engagement with buildings, spaces, and surfaces [56–65]. This interaction is strictly limited
to the visual experience, yet, since the human neurological response is heavily weighted
towards visual signals, it is very valuable to know this. We used the VAS Visual Atten-
tion Software by 3M Company, a very convenient diagnostic tool that approximates real
eye-tracking experiments by simply scanning a visual image [66]. According to 3M, the
simulation results are 92% accurate.

This powerful tool is akin to diagnostic imaging in medicine. The VAS heatmaps reveal
what the eye cannot see, which is how the eye-brain sensory system works unconsciously
to engage with the surroundings. The eye-tracking simulation software is one of several
revolutionary diagnostic tools made possible by artificial intelligence. Those instruments
are so far mostly unknown to architectural practitioners. (For the following VAS scans, we
chose “other” as the best setting for processing images from among the nine possibilities
offered by the software.)

A total of five exterior images of the Riverside Museum were scanned using the VAS
software. The results appear as color-coded heatmaps indicating where the user looked
during the first 3 s of gaze. The color red is the most intense region of unconscious interest;
yellow shows medium intensity; and blue is low intensity. In addition, no color at all means
that the eye was not drawn to that region. This mapping is important since it represents the
unconscious, pre-attentive experience of the environment, showing how the body judges
architecture independently of any acquired opinions or learned prejudices [67–69]. For
example, a place may be experienced as unsettling, but the conscious brain imposes a
‘liking’ for it because it is supposed to be a ‘good design.’ However, the original, underlying
negative response continues to affect the body negatively, building up stress.

The following analysis interprets five exterior settings of the museum. The results
act as a very strong corroboration of the above findings while generating further findings.
A similar analysis could have been undertaken for its interior spaces. Since this museum
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houses eye-catching artifacts, it would be more difficult to extract the effect of engagement
due strictly to the building itself. Nevertheless, VAS reveals how the Museum’s structure
is at odds with the exhibit designed as a traditional street with architectural detailing,
preserving the past cultural legacy the city treasures.

The jagged corners and edges of the museum’s roof attract all the attention of the
viewer (Figure 11). This is a non-ideal situation because other architectural features pri-
marily responsible for user engagement are designed in such a way that they are ignored.
Those elements include the mirror-glass curtain-wall façade, the entry itself (where is one
supposed to go in?), the ground in front of the museum entrance, and the fixed concrete
benches. One could surmise that those essential building and urban space components are
in effect “invisible,” since what little visual interest measured on the glass front is due not
to any tectonics but to cloud reflections.
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Figure 11. Jagged roof canopy of the RSM front entrance. (Photo by A. Salama; VAS heatmap scan by
N.A. Salingaros).

In Figure 12, the enveloping zinc-clad wall and roof are totally ignored (blank), while
the entrance façade receives minimal attention. The eye is instead drawn to buildings and
a pole in the distance and to the concrete cube in the foreground. The entire plaza fronting
the museum is thus devoid of visual interest that would engage the visitor.
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In addition, the pedestrian plaza is totally ignored, while the eye is drawn mainly to
the punched-hole windows (Figure 13). However, the window arrangement, deliberately
lacking symmetries or any sort of hierarchical scaling, is by no means harmonious or
interesting. As a result of its texture, the zinc-clad wall curving to form the roof attracts
only minimal visual interest.
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Figure 13. RSM courtyard with some vegetation. (Photo by A. Salama; VAS heatmap scan by N.A.
Salingaros).

Further, both the plaza and main wall are ignored, with minor attention going to
irrelevant features such as the re-entrant edges of the lawn (Figure 14). What really attracts
the eye is the older building in the background and the cloud formation in the sky. A
stronger architectural design would at least have competed with external visual elements
for attention.
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This scan (Figure 15) is consistent with the previous ones in showing a lack of attention
to the plaza and the museum wall. The focus is on the roof edge contrasting with the
sky, which is not a feature that enhances the museum experience through architecture.
Furthermore, the plantings intended to provide a more natural experience are not very
successful for two reasons: (i) spots of attraction on the trees are still very weak; and
(ii) there is no engaging unity between the vegetation and the museum building, which
would show as an overlapping region in the heatmap.
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In summary, eye-tracking simulation heatmaps provide the necessary scientific sup-
port for how visitors react unconsciously without knowing why they like a place or not.
Those feelings come out in questionnaires such as the ones described and documented
above. Of course, other factors such as the perceptions of enclosure, texture, and proprio-
ception also contribute to the emotional experience of a building, both inside and outside.
But if the basic geometry and surfaces give a deficient signal, then this is enough to explain
a lack of interest.

6. Discussion

Three factors for the understanding and analysis of buildings were utilized in a
multimodal framework for an inquiry into Glasgow’s Riverside Museum (RSM). The
criticism overlaps directly with performance evaluation and habitability. This approach
opposes the common paradigm that involves either articles that judge the RSM based on
a set of formal criteria or articles that simply state obvious but superficial observations.
However, that type of architectural criticism, universally applied today, ignores what is
possible through scientific assessment tools. Nonetheless, performance evaluation and
habitability are increasingly valued as parts of the academic and professional realms.

We postulate a set of necessary but not sufficient conditions for an important building,
such as a public museum, to satisfy. This list prompted the tools that we applied in the
analysis presented here. A museum should fulfill at minimum the following architectural
attributes:

1. The building should be easily accessible, with the connecting pedestrian paths them-
selves providing a pleasant experience.

2. The public open spaces around the building ought to create an inviting environment
to both linger in and traverse.
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3. The museum’s approach and entrance should be easily discernible from a distance.
4. The indoors/outdoors transition when entering the museum should provide a psy-

chologically comfortable and uplifting experience.
5. Successful museum spaces should themselves provide a pleasant user experience

independently of any interest coming from the exhibits.
6. The museum interior—through the design of its paths and spaces—should catalyze

user interaction with the exhibits and also among the users themselves.

Furthermore, what criticism does entail and aims at, as viewed by researchers and
critics, instigated an examination of what was written about the museum. We examined
more than 50 articles (filtered into 33) for questioning. The articles written on the RSM
seem to have focused on the building’s form and image, its role in the city, the views
of professionals, design qualities from a material perspective, and cost-benefits matters.
However, the media appear to have totally overlooked how the building could be used, in
the case of articles written before its completion, or is actually used, in the case of articles
written after the opening of the RSM for public use. The core messages conveyed to both
the professional community and the public do not represent the reality of the building
associated to the users’ experience.

In order to correct this mismatch, performance evaluation studies should be based on
systematic documentation of users’ feedback as well as from a professional perspective. In
this respect, the spatial environment can be viewed using a hierarchy of scales: (1) facility—
a complex of buildings or components of a building, the surrounding landscape, or context;
(2) building—an assembly of spaces and places; (3) room/space—activity settings that
define where behavior takes place. Further, appraising selected design features and spatial
qualities in the RSM with this hierarchical perspective, and through a diverse set of tools
that address various scales, reveals poor performance and significant shortcomings in the
three categories assessed. They are: planning and zoning, landscaping, and designing, as
viewed collectively by 25 junior architects. The navigational mapping demonstrates critical
issues with movement and crowding at important spaces, including the museum’s main
entrance.

A few locations in the RSM seem to generate positive emotional experiences, including
attraction to linger, a sense of pleasant partial containment, and a sense of belonging.
Several key locations and spaces depicted and praised as important design qualities in
what was written about the museum, however, generate negative emotions. These spots
include the main entrance, the central exhibition, and the velodrome. Such inadequacies
seem to be an outcome of not considering design aspects related to sense of direction, sense
of unease resulting from crowded chaotic displays, or sense of not being situated in the
space.

The analysis of user emotional and visual engagement with the building’s exterior
using visual attention software (VAS) independently confirmed and complemented the
results from the questionnaires. This new and powerful tool cuts through conventional
assumptions about architectural aesthetics to reveal how the human body itself reacts
unconsciously to spaces and surfaces [70]. The pre-attentive gaze cannot be controlled, and
the VAS heatmaps show precisely what attracts the viewers’ attention. Further, the most
highly praised architectural elements are inadequate if they fail to register visually through
positive engagement. We were thus able to verify why the exterior spaces, walls, plantings,
and urban furniture provide an inadequate experience.

The present appraisal of the RSM aligns with calls for conceiving architecture as a
“performing” rather than a strictly visual art [71–74]. This represents an exemplary shift
from thinking of a building as an aesthetic, sculptural object created by an architect toward
an interrogation of how the building actually performs. How the building came to be,
how many people engage with it, how they engage with it, what patterns of behavior
and use are catalyzed by the architecture, how users attach to it emotionally, what kind of
experience it offers, how it is maintained, and how both the building and the experience it
provides to users change over time.
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The celebration, legitimization, and promotion of the works of architects has significant
implications on the value and belief system within architectural education and practice.
The buildings, especially those that have been designed by star architects and praised in the
media, must perform well in a manner that departs from the deficiencies witnessed in the
above appraisal of the RSM. Having to perform means accommodating the needs of users
and accomplishing fundamental tasks that reflect the brief and programmatic requirements,
where the performance and movement of users must inform the space conceptualizations.

Furthermore, the architects who design buildings and the critics who write about
them must also perform by meeting their professional obligations. Conventionally, a critic
employs his/her expertise and substantiated knowledge to identify ‘better buildings,’ while
in performance evaluation studies and habitability research, ‘better buildings’ must be
viewed from the users’ perspective. It is now important to couple the two approaches. The
present study emphasized that an evaluation that involves objective/subjective viewpoints
is needed to verify arguments for improved practice.

The paradigm combining the three factors of criticism, performance evaluation, and
habitability enables a comprehensive analysis of buildings and eventually contributes to
defining ‘better buildings,’ even though each component addresses different elements and
possibly a different audience. The need for multimodality when examining and assessing
buildings initiates an effort to reveal a more comprehensive picture of experienced reality.
Further, the performance evaluation and habitability should ideally influence decision
makers, especially if those results contradict standard methods of architectural criticism.

7. Conclusions

The act of viewing architecture as a “performing art of building,” with performance
and habitability at the core of designing, understanding, and analyzing it, entails valuing
the work of everyone involved in the production of architecture as a collective effort,
not just its concept generator. It is essential that all parties involved in the construction
processes, decision-making, design, other design professions, and users be included. In
addition, viewing architecture as an exclusively visual—but psychologically detached, non-
interactive—art for many decades has led to celebrating the work of the design architect
as abstract sculpture. This view persists today, while very little or almost no attention is
paid to the large teams of professionals who design, detail, construct, furnish, and curate a
building, and very little attention is paid to how the building performs after completion in
terms of its use and operation.

In addition, a perceived contradiction among iconic building evaluations motivated
the present investigation. The local municipalities and national governments approve
and commission projects that are heavily promoted before and after completion by public
and specialized media. However, those buildings do not necessarily meet measured
user satisfaction, program requirements, or the human sensorial experience of the built
spaces and surfaces. We are confronted with incompatible approaches to evaluating
architecture. Furthermore, adopting a methodologically strong multimodal appraisal
method that merges criticism, performance evaluation, and habitability helps to resolve
this disconnect. The approach and methodology presented here should interest readers
working in the associated field, while the conclusions derived from the study also offer
some useful insights. As its primary professional responsibility, architecture must build
up and share an open-ended body of knowledge solidly based on feedback, using data
collected over time for the full spectrum of constituencies and stakeholders.
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