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Abstract. In this study we look at user judgments like perceived quality and
also visual appeal from an emotional perspective. This is important to examine
since unlike existing studies that focus on the cognitive mechanism of first
impression judgments, we use aesthetics framework forwarded by Lavie and
Tractinsky, and Russells’ circumplex model of emotions to examine the phe-
nomenon. We also try to answer whether aesthetics lead to significant affective
responses from users, which then trickle into quality perceptions and visual
appeal, which are otherwise considered higher order judgments. Measurement of
emotions has mostly been done through subjective evaluation e.g. self-report or
survey. We use objective data (electro-dermal activity for arousal and facial
electromyography for valence) in addition to subjective data to measure emo-
tions. We design custom mobile app interfaces which users get exposed to
achieve effective aesthetic manipulation.
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1 Introduction

User judgments have primarily been studied from a perspective of usability and effi-
ciency. An often-made assumption in these studies is that judgments are purely cog-
nitive processes. However, research suggests how limited this cognition-centric
paradigm is in explaining how judgments are formed [1]. In this study we explore how
non-instrumental factors like emotions and aesthetics impact users’ judgments in IT
use. Specifically, we investigate how non-instrumental factors impact how users judge
the overall visual appeal and the quality of an IT artifact. We establish linkages
between emotional subcomponents (valence and arousal) and aesthetic subcomponents
(classic and expressive) by building on the aesthetics model by [2] and the dimensional
perspective of emotions [3].
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We posit that users’ initial judgments when seeing an IT artifact for the first time
are (a) dominantly driven by emotion and not cognition [4, 5], and (b) that the per-
ception of an aesthetic design is a strong input factor to this process [2, 6, 7]. Visual
aesthetics can shortcut user judgments concerning e.g. the software’s quality. A clean
and symmetric design may elicit a higher quality judgment, while a more creative
aesthetic design can lead to a perception of higher quality as well. While classical
aesthetics have been explored, expressive aesthetic remain underexplored. This is
because the interfaces used for extant studies are designed following classical design
guidelines, which do not elaborate on expressive aesthetics. It is important to see how
these two subcomponents of visual aesthetics guidelines relate to quality perceptions.

Mobile applications (apps) are an interesting context for this study since initial
adoption in case of mobile apps is high, but retention rate is extremely low. It has been
reported that 26 % of people who download apps only use them once. Thus, users’ first
impression of the app is critically important. As Vilnai-Yavetz and Rafaeli pointed out,
the switching costs for consumers are generally low [8]. While there are several studies
that show that aesthetics are at the core of first impressions in website design, no such
concrete evidence is available for mobile apps.

Our study addresses the following research questions:
RQ1: What is the impact of aesthetics on visual appeal and quality perception of

mobile apps?
RQ2: What is the impact of emotions on visual appeal and quality perceptions of

mobile apps?
RQ3: How do emotions affect the relationship between aesthetics and visual appeal

and quality perceptions of mobile apps?
In existing studies emotions were most often measured based on self-rating scales.

To overcome the subjectivity biases inherent to this approach we use peripheral
physiological tools for recording objective body data [20]. We measure electro-dermal
activity (EDA) for arousal and facial electromyography (fEMG) for emotional valence.
Our stimuli are custom-designed interfaces of a mobile app that manipulates aesthetics.

2 Theoretical Background

2.1 The M-R Environmental Psychology Model

The environmental psychology model was proposed by [9] popularly known as the
M-R model. The framework predicts that users respond to visual stimuli through
the mediating effect of underlying emotions experienced when exposed to the stimuli.
The underlying principle is that emotions mediate the relationship between stimuli from
the environment and the behavior caused by it. In other words, the emotional response
to the environmental stimuli is underlying how we chose to react to it. Different
emotions will be generated by different stimuli, and this guides our subsequent
behavior. Valence and arousal are the two main components of human emotions [3].
Together these two dimensions have been known to capture most of the variance in
self-reported mood ratings. This framework helps us understanding the impact of
aesthetics on user judgments via emotions [3].
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Positive aesthetic responses cause positive interface evaluations [4, 5, 10] Thus the
role of emotions in designing a holistic system that is functional and satisfies the
pleasure of end users is extremely important. But in order to develop aesthetic design
guidelines for eliciting certain emotional responses we require better understanding of
what design generates certain emotional responses. Does design guided by symmetric
principles (classical aesthetics) make users feel more positive, or does a design guided
by originality (expressive aesthetics) excite them, which in turn leads to positive
arousal. Since visual design is what users get exposed to initially, it is believed that the
affective response to design is an important predictor of future interactions.

2.2 Quality Perceptions, Visual Appeal and Emotions

Perceived quality is a user judgment that can be predicted using measurements of
emotions: an interface eliciting positive emotional response will lead to more positive
quality perception. This is because while quality perceptions can be evaluated using
instrumental factors like how efficiently the systems work; there are non-instrument
quality perceptions as well. They are beyond task or whether they achieve desired goals
or even if efficiency is achieved with the process. Rafaeli and Vilnai Yavetz attempted
to link perceived quality with emotions [11]. They found strong support for emotion
(valence and arousal) being linked to quality perceptions. This indicates that even
though quality perceptions can be considered higher order evaluation, initial processing
or visceral processing or type 1 system processing can predict them. The
above-mentioned systems address the first affective response of the user after being
exposed to the stimuli.

Visual appeal caters to the immediate processing that happens subconsciously when
presented with stimuli. In general, positive experiences will be associated with higher
visual appeal. In this regard, usability theory has long predicted the link between
emotions and user judgments like visual appeal and attractiveness amongst others.
Norman (2004) explains this in his model with the concept for visceral processing as
well, visceral design is all about immediate emotional impact.

2.3 Perceived Visual Aesthetics and Emotions

Valence represents the pleasantness or unpleasantness dimension. Arousal represents
the degree of activation associated with the emotion. The two dimensions capture most
of the variance in self-reported mood ratings [12]. Theoretically, aesthetics consists of
classical and expressive aesthetics. Classical aesthetics encapsulates all the dimensions
that relate to visual clarity and symmetry. Expressive aesthetics encapsulates the
dimensions that relates to the stimulation of creativity, such as fascinating design
elements, originality, and visual sophistication.

Depending on the emotional responses to aesthetic parameters like classical or
expressive users form judgment about the quality of the system. Theory of perception
explains the idea that people conceive visual perception in its entirety, how the con-
stituent elements work together and not what individual component stands for [13].
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This implies that sum total is what influences user’s perception about visual attributes.
In other words, people tend to form integrative and compositional quality perceptions
rather quickly since it is based on how visually the interfaces look, resulting in two
interfaces with different visual compositions producing different quality perceptions.
Users also have been found to rapidly judge the aesthetics of a webpage reliably within
50 ms [14]. However some studies that tried to replicate these effects failed so it cannot
be said with utmost certainty.

3 Experiment Design

To test the research model, a 2*2 factorial within-subject design was conducted among
twenty-one students at a major research university in Germany. We use a
within-subject design because it allows to accounts for the brain’s and body’s idio-
syncratic nature [15]. The independent variables are classical aesthetics (symmetry) and
expressive aesthetics (originality). Valence and arousal are captured and analyzed as
mediating variables. Visual appeal and quality perception are measured as dependent
variables in this model. We focus on one dimension of classical (symmetry) and one
dimension from expressive (originality) aesthetics scale. This is done to isolate and also
have clear linkage between aesthetics and the emotional responses from users. We
collect participants subjective as well as physiological responses. Below we explain our
study design and discuss some results.

3.1 Independent Variables

Classical Aesthetics (Symmetry): For inducing high and low levels of symmetry, we get
support from model of classical aesthetics [2]. We took further guidelines from work by
Park et al. to manipulate symmetry as one of the interface variations [16]. Symmetry is
the mirroring of the visual composition across a vertical or horizontal pivot line [17].
The numeric value of symmetry is higher when objects of the same color and size are
mirrored across vertical or horizontal axis [17]. We use these principles to arrive at
interfaces with varying degrees of symmetry (Figs. 1, 2).

Expressive Aesthetics (Originality): Support was found in design literature for
originality being associated with custom-built shapes. Custom-built shapes add origi-
nality into the design. Taking inspiration from design literature we manipulate
expressive aesthetics by using custom shapes instead of default square shape design
(Table 1).

3.2 Mediating Variables

We use electrodermal activity (EDA) to measure arousal and use facial electromyog-
raphy (fEMG) to measure valence. These are objective measures of galvanic skin
conductance and facial muscle movements when users are exposed to the various
interfaces. The reason why we use physiological measures of emotions is the bias
induced with self-report measures of emotions. It has been argued that self-reported
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emotion measures are often not close to the actual emotion experienced, neurophysi-
ological measures make it possible to have an effective and efficient measurement for
arousal and valence when stimuli are presented for shorter duration.

Fig. 1. (a) Participant wearing EDA and EMG electrodes (b) Participant getting exposed to
stimuli on mobile interface.

Fig. 2. (c) EDA electrodes on participants’ palm
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3.3 Dependent Variables

For perceived quality perception we used hedonic and pragmatic quality perception
scale by Hassenzahl (AttracDiff 2, Hassenzahl 2004) [18]. Visual appeal was measured
on a five-item 7 point Likert scale proposed by Lindgaard that accounted for 94 % of
the visual appeal in the existing study [14].

4 Results

In order to explore the extent to which independent variables classic aesthetics (sym-
metry) and expressive aesthetics (originality) are correlated with quality perceptions
(hedonic and pragmatic) and visual appeal, we ran spearman correlation test and
observed significant correlation between symmetry and originality with visual appeal
(p < 0.05). This implies that a higher symmetry and custom shapes induces better
appeal of interface design. Also symmetry was found to be significantly correlated with
pragmatic quality perception (p < 0.05) while its effect on hedonic quality perception
was not significant. This is as per our theoretical underpinning. Symmetry has been
known to induce motion of utility thus making users perceive it as something, which is
pragmatic. However it is not significantly correlated to hedonic quality perception that
looks at the pleasure providing perspective of interface. Originality was on the other
hand was found to have the reverse effect. It was significantly correlated to hedonic
quality perception (p < 0.05) while not significantly correlated to pragmatic quality
perception. Originality is known to appeal to the activation of pleasure providing
components of the interface and thus its significant correlation with hedonic quality
perception is expected. Valence was significantly correlated with symmetry (p < 0.05)
and arousal was significantly correlated with originality (p < 0.05) (Figs. 3, 4).

To see if dependent variables – quality perceptions (hedonic and pragmatic) and
visual appeal – varied significantly between interfaces, we ran multiple comparisons
with Bonferroni corrections. For visual appeal, we observed significant differences
between interfaces:

1 (high classic/high expressive) and 2 (high classic/low expressive), (p < 0.05).
1 (high expressive/high classic) and 4 (low classic/low expressive), (p < 0.05).
No significant differences were obtained across interfaces for pragmatic quality

perception however for hedonic quality perception there were significant differences
between interfaces:

1 (high expressive/high classic) with 2 (high classic/low expressive), (p < 0.05)
and 4 (high classic/low expressive), (p < 0.05).

Table 1. Group allocation for IVs: classical and expressive

Interface Classical Aesthetics Expressive Aesthetics

1 High High
2 High Low
3 Low High
4 Low Low
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Fig. 3. Interfaces manipulated to obtain (a) High classical and high expressive aesthetics
(b) High classical and low expressive aesthetics.

Fig. 4. (c) High expressive and low classical aesthetics (d) Low classical and low expressive
aesthetics.
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3 (low classic/high expressive) with 4 (low classic/low expressive) (p < 0.05)
and 4 (high classic/low expressive), (p < <0.05).

5 Discussion

This study has following major theoretical and practical implications. We add further
explanations to the literature that suggests that user judgments, which were earlier
considered to be separate from first impressions, can be judged by the initial emotional
response from users. Thus affective responses are as much influential if not more as
cognitive responses to graphical user interfaces. Traditional frameworks based on
technology acceptance model (TAM), theory of reasoned action (TRA) and theory of
planned behavior (TPB) has a common assumption that technology use is a
well-reasoned, cognitive decision. But cognitive models can hardly capture the full
range of emotional reactions of users and account for their relationship to IT use [19].
Thus we need more realistic models that are better aligned with how people actually
decide in real life [12]. Our model is able to show that in conditions where the
switching cost of users is extremely low (e.g. in case of mobile applications), what can
differentiate whether user adopts or rejects certain software is how it makes them feel
rather than cognitively thinking about it.

This study can be useful to managers as well as developers of mobile applications.
An improved understanding of design features (particular emphasis on aesthetics) and
users’ emotional responses to these aesthetic features can help in guiding development
of interfaces which can induce desires emotional states. Managers can now have a
better understanding of how particular aesthetic features make users feel about the
product and can cater to particular focus group of users who are either highly emotional
or highly influenced by the ‘look and feel’ of the app rather than just functionality.
With hundreds of mobile applications being launched every day, manager and devel-
opers can be better prepared by ensuring that certain design features have been
incorporated in the design process to make sure they have the users feeling the right
way and judging the quality appropriately.

6 Conclusion

Since mobile systems are increasingly becoming inseparable from daily human lives it
is imperative to study mobile technology usage and its link with aesthetics and emo-
tions. Overall this study will be able to demonstrate that impact of mobile interface
aesthetics on emotional responses has a “spillover” effect on user judgments that are
usually considered separate from first impression judgments. These findings can sub-
stantially guide how we look at usability and efficiency in context of technology use.
Also we need to look beyond these parameters and design systems that are leaving
users with high experiential value after using the system.
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