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Abstract: The term User Experience (UX) was introduced to define the dynamics of the human-
product interaction, and it was thought that design would have been a main recipient of UX research.
However, it can be claimed that the outcomes of UX studies were not seamlessly transferred into
design research and practice. Among the possible reasons, this paper addresses the fragmentary
knowledge ascribable to the field of UX. The authors reviewed the literature analyzing the conceptual
contributions that interpret UX, proposing definitions and/or a theoretical framework. This allowed
the authors to provide an overview of recurring elements of UX, highlighting their relationships and
affecting factors. This research aims to clarify the overall understanding of UX, along with its key
components (the user, interaction, the system, and context) and dimensions (ergonomic, affective,
and the cognitive experiences). The authors built a semantic construction inspired by the structure
of a grammatical sentence to highlight the relationship between those components. Therefore,
UX is defined by a subject/user who performs an action-interaction towards an object-system. A
complement-context better defines the condition(s) where the action-interaction takes place. This
work is expected to lay the foundations for the understanding of approaches and methods employed
in UX studies, especially in design.

Keywords: user experience; UX; UX definitions; semantic framework; UX studies; UX dimensions;
UX fundamental elements; UX influence factors

1. Introduction

A shared, comprehensive, and exhaustive view on the meaning of UX is currently
lacking. According to the literature, UX is multifaceted and multidisciplinary [1–4]. It is
studied in a variety of heterogeneous subjects such as psychology, anthropology, philos-
ophy, computer science, as well as technical subjects like engineering, and design. Thus,
such a broad concept is difficult to synthesize [5,6]. Therefore, the question “What is UX?”
can have a variety of answers depending on many different circumstances (e.g., the field of
the study or the meaning given to “emotions” and “context”, as it will become apparent
in the residual of the paper). The answers provided by the literature are not actually in
strong contrast with each other, but they mostly shed light on the limitations of UX without
addressing them concretely. This represents a fundamental hindrance to the application of
UX in design, which is characterized by the demand for clear and unambiguous concepts
and methods [7].

Moreover, the reviews of the literature concerning UX do not provide an overall view
of this concept due to various limitations. In particular, many contributions are rather
dated [8,9]. On the other hand, recent reviews focus on specific approaches or aspects of
UX only [10,11]. These works do not contribute to an overall view of UX, especially if we
focus on design, where a holistic and comprehensive understanding of product experience
represents a pressing need [12,13].

The literature reports a “holistic user experience approach” [14–16] but it does not
provide a holistic understanding of the main elements of UX. The holistic UX approach com-
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bines heterogeneous UX methods [15] to dive into UX complexity and discover conflicts and
synergies between the anticipation of use and the actual UX of a system [14]. In particular,
Gasparini [14] claims that a holistic perspective of UX is neglected despite UX interactions
with systems that are situated in different contexts. Furthermore, Hussain et al. [17] in-
dividuated a deficiency of studies addressing the dimensions of UX in a comprehensive
way. The scholars recognize every UX as unique due to its time and context dependency.
Therefore, they identified a set of dimensions related to interactive systems to comprehen-
sively design interactive applications. However, they shed light only on UX dimensions
neglecting other fundamental elements or key components involved in the human-product
interaction (e.g., the user, system and context) and the different outputs arising from that
interaction (e.g., ergonomic, cognitive, and affective experiences) [18]. Moreover, Hussain
and colleagues refer to a specific niche of UX regarding interactive digital artifacts (related
to the field of Human Computer Interaction (HCI) and not concerning tangible products).
A holistic and comprehensive picture of UX regarding the evaluation of tangible design
products is still lacking.

The objective of this paper is to map and give a structure to the knowledge about UX
in terms of its definitions, attributions, constituting elements, and involved phenomena.
Making order in UX research is expected to add clarity to the complexity of the UX do-
main, which is inherently characterized by tangled relations and intertwined constructs.
Researchers and practitioners can benefit from an organized structure including consti-
tuting elements and dimensions of UX, so that they can consciously manipulate them
during experiments.

With this objective in mind, the authors analyzed conceptual contributions that inter-
preted UX providing definitions and/or theoretical frameworks (more details are provided
in Section 2). Specific attention on the field of application of UX was not in the scope of
this paper; however, design appears as the main field where UX is studied. Therefore, the
authors claim that the present work could be particularly useful to researchers and practi-
tioners dealing with UX in design research and product development, as mentioned above.

This paper is structured as follows: Section 2 provides a general background of the
UX concept with a particular focus on different UX interpretations. UX key components
(fundamental elements of UX) are identified based on definitions. Those are organized
into a semantic framework in Section 3, while, in Section 4, the focus is on the different UX
outputs and defining them as dimensions of UX (qualities of the experience). Conclusions
are drawn in Section 5.

2. General Background
2.1. Procedure Followed for the State-Of-The-Art Analysis

The search for relevant articles was performed using Google Scholar as a reference
database. The most used search terms were “definition”, “User Experience”, “UX”, and
“Framework”. The authors initially analyzed about 300 papers, which emerged by com-
bining search terms and search fields. The first phase of the search was interrupted when
different combinations did not allow the authors to identify new relevant contributions
in a reasonable time. In a second phase, the number of gathered contributions was ex-
tended through a snowballing process; namely, forward and backward citations of already
available papers, and other contributions of the most important authors were checked.
This process helped the authors to find other keywords to be used as search terms, e.g.,
“product experience”, which was useful for the identification of further pertinent and
impacting papers.

In the selection process, as aforementioned, the authors focused only on conceptual
contributions providing definitions or theoretical frameworks for the UX concept. The UX
fields of application were not considered among the main selection criteria since the scope
of this review is to analyze the UX concept at a theoretical level.
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2.2. Overall Understanding of User Experience and Issues in Research Thereof

In this section, the authors will analyze the definitions of UX to identify recurring
elements and their relationships. Fundamental and influence factors as well as UX dimen-
sions will be defined. In this paper, the authors use the term “key components” to identify
the main or fundamental elements shaping UX and allowing the experience to take place.
Yet, “dimensions” are meant as the fundamental qualities or attributes that characterize
the experience.

As aforementioned, UX is a concept that cannot be sharply defined. Its boundaries
are fuzzy [19], since UX is studied and applied in heterogeneous disciplines. Moreover,
UX is difficult to quantify. Human-product interaction involves concepts that have affec-
tive, hedonic and aesthetic variables, which are often difficult to measure in an objective
way [20].

This partial indefiniteness when it comes to UX has pushed some scholars to clarify
what UX stands for. For instance, Hassenzahl revised his previous definition of UX [21]. He
simplified it as a “momentary, primarily evaluative feeling (good-bad) while interacting
with a product or service.” [22]. Law et al. [5], drew a picture of the main dualisms of UX
in the introduction of the workshop, “UX Manifesto”. Quantitative-qualitative, persona-
social, reductive-holistic dichotomies, among the others, have been used to characterize
the papers resulted from the workshop activity. All these contributions are positioned
on a theoretical level, without giving insights into how UX is operationalized. Bargas-
Avila and Hornbæk [23] overviewed empirical research on UX conducted from 2005 to
2009 to understand how topics and trends in UX studies have changed over time. They
identified emotions, enjoyment, and aesthetics as the most frequently assessed dimensions
through qualitative methods. Those methods were often customized for their specific
scopes, and therefore could lead to non-reliable results; moreover, these methods could be
non-generalizable in different contexts.

In this context, despite the international standard on ergonomics of human-system
interaction, ISO 9241-11 [24], a shared model for studying UX has not been established
yet. However, the ISO 9241-11 [24] synthesized three important UX aspects that recur
in most UX definitions and interpretations. First, an experience is the result of the users’
perception while they are using a system, or even before using it. Second, those perceptions
involve subjective and human-related variables such as emotions, preferences, behaviors,
and accomplishments, among others. Third, UX is a dynamic concept since users can
perceive a product before, during and after its use. Markedly, the above standard defines
UX also as “a consequence of brand image, presentation, functionality, system performance,
interactive behavior, and assistive capabilities of a system, product or service. It also results
from the user’s internal and physical state resulting from prior experiences, attitudes, skills,
abilities and personality; and from the context of use”.

2.3. Definitions and Interpretations of UX

The term “User Experience” was coined by Donald Norman, who introduced it in
1995. The original meaning of this concept was related to the experience as a consequence
of the interaction between humans and systems beyond the idea of “human interface”
and “usability” [25]. Subsequent revisions widened this definition including affective and
behavioral factors, embedded in the idea of “joy to use” and “joy to own” [4].

Human-product interaction was of great interest even before the birth of the term
“User Experience” itself. Belk [26] interpreted it as the consumer-possession paradigm after
looking at this relationship from a more marketing-oriented perspective, with a focus on
consumer behaviors and choices.

Other scholars gave to UX a wider or a narrower meaning depending on different
approaches and dualisms. Two fundamental approaches are found in the literature: the
holistic, and the reductive approach. The former considers the phenomenological aspect of
UX. In particular McCarthy and Wright [27–29] claim that it is not possible to take thoughts,
ideas, and emotions apart from each other because everything contributes in forming the
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experience between humans and technology. The scholars refer to “technology” with a
wider meaning including everything that can be considered a product, artifact, or a system.
The complexity of UX is strongly stressed by the fact that factors such as perception, sensory
engagement and emotions cannot be analyzed separately.

On the other hand, the reductive approach attempts to reduce this complexity through
the identifiable and measurable constructs that usually belong to cognitive psychology.
These constructs are usability, aesthetics, emotions, and pleasure among the others [30].

However, other dualisms that juxtapose these constructs can be identified in the litera-
ture. These can be synthesized in the following approaches: hedonic or non-instrumental,
contrasted to pragmatic or instrumental [31,32].

• The hedonic or non-instrumental approach refers to the subjective qualities of the
human-product interaction. This perspective considered UX definitions that include or
stress the importance of emotions and the affective response of users [2,3,25,27,28,33],
or the consequent pleasure of using a product [29,34]. In particular, the affective
aspect related to memories and meaning triggered by the product are highlighted
by Norman [35] and Desmet and Hekkert [33]. Some scholars consider as hedonic
everything that goes beyond mere usability [1,29,36].

• Under the umbrella of pragmatic or instrumental approaches, it is possible to find
aspects such as usability, ease of use [27,34], usefulness, and effectiveness [27–29]
in their definitions. These aspects are more easily measurable, and some can be
assessed in an objective way. Section 2.4 provides major insights into the role played
by utilitarian dimensions in UX.

Hassenzahl and Tractinsky [37] classified the UX components into three macro-
categories: users’ internal state and their previous experiences, the properties of the
systems or interactive products, and the situation or usage context.

Looking at the distinction between pragmatic and hedonic UX has parallels with ap-
proaching UX with a focus on different UX key components, i.e., user, product, and context.
It is difficult to distinguish these two sides of the concept in the definitions provided in the
literature. Thus, many scholars described these key components as influence factors while
attempting to define the UX concept. This is evident from the definitions that follow.

• Subjective aspects referred to the way a user can affect the UX, namely, users’ expec-
tations and their internal state or dispositions [1,3,28,37–39]. UX can be influenced
also by the meaning users give to the product and the feeling of stimulation and
personal growth derived by that interaction [21]. Since each individual has different
perceptions, aspects such as perception and cognition have also been pointed out
by [2,27,28,40,41].

• The system or product affects UX mainly through its appearance. Hence, the aesthetic
dimension was identified as the most impactful characteristic of the product-system
in [21,29,33,42].

• The context or the situation within which the interaction takes place is the most
recognized impact factor for the UX [1,27,37–39,43]. This aspect is particularly complex
since it presents many different interpretations. Therefore, it will be further analyzed
in Section 3.4.

As for properties, other scholars stress the importance of the dynamic nature of
UX [1–3,22,43–46]. Some scholars focused more on UX as a multidisciplinary concept [1,2,47].
In particular Ortiz and Aurisicchio [3] and Sun and Teng [4] list the main disciplines where
UX is involved. Psychology, anthropology, computer science and engineering as well as
product design are the fields where UX research has major relevance.

Based on the above discussion, the main visions about UX are summarized in Figure 1.
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2.4. The Relation between UX and Usability

Despite all the nuances and perspectives adopted to define UX characteristics, the
actual relationship between the concept of “usability” and that of “user experience”
must be fully established. This section is devoted to this relationship, which deserves
particular attention.

In an interview, Donald Norman stated that he needed a term with a wider meaning
than “usability” to express the relationship between a user and a system [48]. According
to Norman, the experience includes many aspects that go beyond usability and ease of
use. However, Norman himself admitted that the term UX has been overused over time.
This led to a general misinterpretation and confusion about the boundaries of these two
concepts throughout the literature.

Some definitions are more focused on usability, while others seem to extend the mean-
ing of UX beyond the mere usability concept. Alben [27] considers all the aspects of the
interaction between humans and interactive products with a stronger focus on usability
than on the affective side. Sutcliffe [34] deliberately focused on usability and efficiency
of use with regards to product quality assessment. A more comprehensive definition is
provided by Kuniavsky [28]. The scholar juxtaposed the affective satisfaction and the expec-
tations created while the user is experiencing the product with the concept of effectiveness
and efficiency. Other scholars prefer to consider UX in a broader way [1,29,36]. Miki [49]
provides a differentiation of these concepts based firstly on time span, and secondly on
the objectivity/subjectivity of measurements. Miki claims that scholars usually consider
usability only during the interaction, while UX should be considered “over time” from
“before the interaction” to “after usage”. Usability can be measured objectively through
“effectiveness” and “efficiency”, while UX is evaluated through subjective measures that
deal with subjective feelings, emotions, and preferences.

The problems of the complicated relationship between UX and usability concepts in
the literature was partially solved by Følstad and Rolfsen [50] who divided literature con-
tributions into three different domains depending on how those concepts were considered
in the literature. These three domains were that UX included usability; UX completed
usability; or UX was intended just as one of the elements that feature usability.

Sauer et al. [6] tried to clarify the boundaries between UX, usability and accessibility
as well. They introduced another term: Interaction Experience (IX). They also specified
that IX as a general concept should be considered as an umbrella term since it cannot
be measured.
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The measurability is an important point in the relationship between UX and usability.
Often, usability is thought to be more objectively measurable than UX. This consideration
influenced the methodological approaches used to measure and evaluate UX and usability.
Indeed, usability can be evaluated by implementing a larger spectrum of methods, while
there are fewer methods and instruments to target UX [6].

In a nutshell, we can state that while it is established that the UX concept extends
beyond usability, the latter is often used as a substitute of UX for practical reasons, i.e.,
it represents the UX component that can be assessed and dealt with in a sufficiently
rigorous way.

3. A Semantic Framework

Considering what arose from Section 2, some key components of the human-product
interaction have been identified. These components are generally recognized in the liter-
ature without contrasts. However, the contributions that follow stress or focus more on
some of these components, which are accordingly considered as key elements in UX in
such sources. The authors created a semantic framework where the key elements of UX
were identified, defined, and characterized. Many of these key components have been
identified by Law and colleagues [51], who divided them into the categories of user, system
and context of use. The developed framework is semantically inspired by the grammatical
structure of a sentence (subject, verb, object, and complements), as the main identified UX
constructs could be ascribable to the elements included in the sentence, “the user inter-
acts with a system in a context”. Otherwise said, each key component is metaphorically
associated to an element of a sentence to semantically describe its relationship and role
within UX.

The “subject” is defined as the protagonist of the action in grammar. Otherwise said,
it is who/what performs the action. In the UX perspective, the subject can be ascribed to
the user.

The verb is the action performed by the subject. The object, toward which this action
is directed, can be ascribed to the system. Usually, sentences are not so simple; they need
complements to enrich the narration. In this case, our complement can be identified as
the context in all its meanings. These are the components that define UX. If one of these
elements is missing, it is not possible to have a “User Experience”. In the following sections,
all the elements of the grammar are described and analyzed separately.

In Section 3.1, the authors provide a detailed description of the user, its needs and
preferences. Users’ perception of a product is fundamental for designers during the
development phases of design. Thus, it is useful to observe how users deal with products
during the interaction and beyond. In Section 3.2, user-system interactions are analyzed.
Due to the dynamic nature of experiences, it is not possible to focus only on the usage
moment in UX, but the overall experience needs to be considered over time as well. The
product, also defined as system, will be described and clarified in the following Section 3.3.
The typology of the product and the way it is represented and showed to the user can
affect the users’ perception and the overall interaction. Subject-users always interact with
an object-systems in a specific context of use. Therefore, this aspect will be better dealt with
in Section 3.4.

The authors graphically represented each key component through a mind map to
synthesize the knowledge of the components in the semantic framework. Such graphical
output offers a straightforward understanding of definitions and characteristics of the key
elements of human-product interaction identified in the literature.

3.1. Subject–User

“Who interacts with a system or product” is usually described as the“user” of “final
user” by most of the contributions in the literature [3,28,29,33,36–38,40–44,52]. However,
other terms are diffused to feature the “user”.
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It can be intended in a more general way as “human” [42], “person” [27], or “indi-
vidual” [40]. A specific market-oriented perspective refers to the “user” as a “consumer”
or “costumer” [26,53]. It can also also considered as a single individual [40] or a collectiv-
ity [54]. A whole evolution of the “user” is provided by Kuutti [52]. In human-computer
interaction (HCI) the “user” is thought of as just a cog in a rational machine and a source
of errors, and it has subsequently evolved to become a social actor and consumer. These
were a series of terms used in the literature to define the “user.”

Beyond the used terms, it is necessary to describe the main characteristics of the
subject-user. Yoon et al. [46] provides a list of the attributes that characterize the “user”.
They summarized the attributes encountered in the literature; namely “demographic
factors”, “medical conditions”, “personality”, “socio-economic circumstances”, “technol-
ogy/literacy”, “anthropometry”, “physical and cognitive capabilities”, “expectations”,
“memory and past experiences”. In this paper, the authors prefer the term “user” or “final
user”, since these terms are the most shared ones. As mentioned in the second bullet list in
Section 2.3, everything concerning the involved person and their inner state, is related to
the “user” [1,28,37–39,55].

Figure 2 synthesizes the terminology referring to the user based on the definitions
above. On the right-hand side, the authors list all the terms referring to “user” identified
analyzing the literature, while on the left-hand side, the main attributes that characterize
the subject-user are reported.
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Defining the “user” and its main attributes and characteristics (Figure 2) allows for
a better understanding of its role in the human-product interaction. Furthermore, in this
case, different scholars have a slightly different vision:

• According to Forlizzi and Ford [56], the user is an influence factor. Its prior experience,
knowledge, emotions, values, and expectations as well as its perception, cognition
and interpretation of the product have a huge impact on the interaction.

• Desmet and Hekkert [33] give to the user an active role just when it comes to percep-
tion, cognition, and interpretation of the product. Users can assign a certain meaning,
personality, and significance to products through these processes.

• Hellweger and Wang [47] do not consider the user at all in their framework. Emotions,
mental state, predispositions, expectations, mindset, and people among the others are
just considered as variables belonging to the context where the interaction takes place.

3.2. Verb-Interaction

Interaction deals with perception through human senses. The first contact users have
with a product is typically visual. Sight is commonly associated to the experience of product
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appearance and aesthetic. However, Desmet and Hekkert [33] give to the “aesthetic of
interaction” a broader meaning. With “beauty of use”, sight is not the only sense that comes
into play; a closer attention is given to the tactile and kinesthetic domain. Locher et al. [57]
defined “aesthetic interaction” as the dynamic bottom-up/top-down interaction between
the form and the functionality of a product, the sensory perceptual process of the users, as
well as their cognitive elaboration of that information.

More generally, McCarthy and Wright [2] identified four threads that characterize
interaction and affect the experience, namely: sensual, affective, compositional and spatio-
temporal. The first one deals with the sensory engagement and perception, the second
with the emotions caused by the interaction. The emotions are influenced also by external
factors such as the space and time where the interaction takes place. Every interaction
can have different consequences due to the compositional nature of the interaction, which
offers a certain range of action possibilities.

All these scholars focused only on the evaluation of the moment when the interaction
takes place, however, as mentioned in Section 2.3., since UX is dynamic and can change over
time, it is better to extend the study of the user-product relationship beyond the short-term
interaction. However, just a small number of contributions analyzed how the interaction
and the related experience evolves over time [45]. Among them, Karapanos et al. [44] built
a framework to understand the usage phases which UX can be divided into, their impact
on the user, and the consequent perception of the user of the overall product quality. To
better understand the structure of the phases identified by the scholars, a brief description
is reported in the following bullet list.

• Anticipation refers to the expectation the user builds before the actual interaction
about a certain product. Indeed, the name of this phase refers to the anticipation of
the experience.

• Orientation refers to the initial contact the user has with the product. This phase is charac-
terized by a twofold feeling of excitement and frustration due to the learnability process.

• Incorporation coincides with a familiarization phase where the product becomes of
common use and meaningful for the user.

• Identification happens when the product helps the user to show its self-identity to the
rest of the community.

A similar work of phase individuation was carried out by Yoon et al. [46]. However,
in this case, the scholars divided the product usage lifecycle in an increased number of
phases, from “before purchase” to the “disposal/repurchase” moment.

Figure 3 summarizes all the main interpretations of interaction provided by the litera-
ture. The scheme is based on the four threads individuated by McCarthy and Wright [2]
and has been extended considering other scholars’ interpretations. Here, interaction and
experience are strongly related since the interaction leads to the experience. It is acknowl-
edged that a multisensorial way to perceive a product can elicit a complete experience,
which would be impossible to achieve just through sight. As a result, it is possible to claim
that the interaction is the core of the experience.
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3.3. Object-System

The “system” can be found in the literature with different interpretations and de-
scribed with different terms. The most common ones are “product” or “interactive prod-
uct” [27,36,44], but it can also be called “artifact” [1,26,58] and “interface” [59]. Since the
product can also be intended as “technology” and “service”, authors adopted the term
“system” used by Norman. The term “system” synthesizes both concrete and abstract
aspects of a product [60]. The bullet list that follows shows these aspects in detail.

• As for the predicate-interaction, a strong focus was given to the appearance as it
represents the concrete aspect of the system. In the current section, contributions
are listed that stress the dominant role of the system during the interaction. Thus,
appearance has a strong impact on the product-user interaction with consequences on
the commercial success of the product [61]. Shape, geometry, dimensions, textures,
materials, colors, graphics, and detailing characterize the physical and visible aspect
of a system. Desmet and Hekkert [33] focused more on the ability of the system to
trigger human senses through its aesthetic appearance. The scholars do not consider
aesthetic simply as a static characteristic of the system; therefore, it has an active role
in stimulating a response from the user. Appearance can be classified as a pragmatic
quality of the system, as well as usability and functionality since it can be measured
easily in an objective way through the analysis of visual behavior.

• Among the abstract aspects, Bongard-Blanchy et al. [60] consider semantics, symbols,
emotions, and sensations or feelings. Desmet and Hekkert [33] discuss the affective
experience triggered by the system as an affective phenomenon that causes both posi-
tive and negative emotions (e.g., love and disgust, fear and desire, pride and despair).
These scholars also consider the symbolic meaning of systems in the “experience
of meaning”. The affective and perceptual side of the product is prevalent in the
literature, while the symbolic and semantic meaning are less recurrent. These abstract
properties can be included among the hedonic qualities of the experience. They refer
to the subjective, intimate, and deep relationship between systems and users, thus
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such qualities are difficult to be precisely measured. Hellweger and Wang [47] list
a series of product properties where both concrete-pragmatic and abstract-hedonic
aspects have been included.

However, the product must be shown to users to be experienced and evaluated.
During the design process, a system is not always presented as an end use product. Due
to the iterative nature of the design process, designers often provide the users only with
prototypical forms of the system with different degrees of abstraction and complexity. Since
different forms of representations can influence the perception of the main features of a
product [62], it is important to understand how products and systems can be represented.
Forms of representations can be distinguished in physical and virtual representations.

• Among physical representations, it is possible to find end-use products, 3D printed
objects or some of their parts, handmade artifacts, and prototypes, that can be further
divided in 3D printed prototypes, low-quality or high-quality mockups, depending
on their level of complexity. The importance of prototyping methods for the design-
making process is stated also by Kim [63]. The scholar suggests designers acquire
advanced technological skills to deal with interactive physical prototypes with a
high-level of complexity.

• Virtual representation includes a large variety of degree of abstraction ranging from
text description to virtual interactive models that can be experienced though immer-
sive VR technologies [43]. In the middle of the scale, there are also images (sketches,
renderings, and photos), videos and a combination of images or videos with descrip-
tions, and static virtual models.

Based on the above, Figure 4 clusters the main terms that define the object-system,
its attributes, and how it can be represented providing a complete overview of this
key component.
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3.4. Complement-Context of Use

The context of use completes the user-system picture, providing the frame where the
interaction takes place, just as complements enrich the meaning of the sentence in grammar.
Bargas-Avila and Hornbæk, [23] claim that the context of use is a key factor in UX; overall,
this idea is widely recognized by the literature [1,2,27,37–39,43]. The impact of the context
is due to the variety of elements that are considered within this concept. “Context” can be
interpreted as (Figure 5):

• A broad meaning considering socio-economic aspects, cultural influence, the users’
background knowledge, among the other factors [3,43].

• Space and time [2,39,59]

# (time, temporality) when the focus is on the moment at whch the action
is performed.

# (physical space) where the interaction takes place. According to [61], this can
be further subdivided into

n environment and physical space [2,37,39,49,59]. This is featured by the
physical condition that can influence user perception.

n or as an instrumental physical context, where technologies are involved
to facilitate the user-system interaction [43]. In other words, it can be
considered as a form of representation used to depict the system.
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As for the other key element, a mind map (Figure 5) is provided as an output of the
main definitions and interpretations of the context-predicate as well.

3.5. Overview of the Key Components in User Experience

So far, the authors have analyzed the key components of UX, providing a detailed
understanding of their main definitions, interpretations, and characteristics. This has been
organized into a semantic framework represented in Figure 6. Here, the key components
described in Figures 2–5 have been simplified to highlight the relationship occurring
during the verb-interaction (described in Figure 3) between the subject-user (described
in Figure 2) and the object-system (described in Figure 4) within the complement-context
(described in Figure 5). In other terms, Figure 6 extracts from previous depictions the
relationship between key components in order to underline, in an overall representation,
those relationships rather than the different interpretations of those key components.
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Markedly, in Figure 6, the affect-effect relationships have been represented through
different colors (blue indicates the affected factors, orange is for the affecting elements).
The orange dashed arrows indicate the direction of the effect, while the continuous blue
ones show the direction of the interaction. For instance, the presence of the continuous
blue line connecting the verb-interaction and the object-system is based on the description
reported in Section 3.3 with regards to the impact of the appearance of the system on
the user interaction [61]. In particular, the dotted orange line under the “perception”
continuous blue line highlights the ability of the system to trigger the user’s senses through
its aesthetics [33]. Likewise, the presence of the continuous blue line connecting the
“emotion” verb-interaction and the object-system is based on the description reported
in Section 3.3 about how the abstract aspects of the system can be an affecting factor for
the user’s emotion [33]. The framework shows that the inner state of the user affects
all the different typologies of the verb-interaction (elaboration, perception, emotion, and
usage) [56], which are also affected by the appearance [61] and abstract aspects [33] of
the product, and the forms through which it is presented to the user (image, video, final
product, 3D model, and VR, among the others) [43,63]. Moreover, social, cultural, temporal,
spatial and technological factors of the complement-context affect the overall subject-user
and the verb-interaction, which results the most affected key component in UX.

4. Dimensions of UX

The proposed grammar of UX is the basis of the overall experience that is triggered by
certain combinations of subject-user, predicate-interaction, object-system, and complement-
context. Experiences can be positive or negative. Investigating which factors lead to a
positive or negative experience is important for designers during the design process to
revise the concept and plan effective iterations. Both positive and negative experiences
have been studied in literature, however scholars do not always agree on which of these
two aspects is the most useful to improve the designed products.
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For example, Kim and Christiaans [64] and Kim [65] developed a framework focusing
on an empirical cross-cultural study aimed at understanding which users’ characteristics
in relation to certain products can lead to users’ negative experiences. This work is
helpful in foreseeing unwanted negative experiences and avoiding them. According to
Yoon et al. [46], it is better to seek the elements that arouse a positive experience, rather than
just mitigating or avoiding unwanted ones. This view is strengthened by Hassenzahl [59],
who claims that eliminating suffering and frustrations caused by undesired features can
improve a product but it does not ensure a positive experience.

Three dimensions of experience can be identified besides the general subdivision
between “positive” and “negative”. Ergonomic, cognitive, and affective dimensions are
here defined as fundamental qualities which characterize the overall experience. Such
dimensions will be described in the following sections.

4.1. Ergonomic Experience

The term “ergonomic experience” was chosen to include all those characteristics of
the system that are not ascribable to the field of perception and emotion. For instance,
aspects such as “safety” or “comfort” are assessed by the user exploring the functioning
of the system. These concepts go beyond the perception of senses and feelings; they are
a consequence of the system usage, where the users’ behavior plays a key role in the
assessment. All of these aspects are considered by [66], who claims that ergonomics aim to
improve comfort, safety, efficiency and satisfaction occurring during the human-product
interaction. These elements help designers to understand how to improve a system to
better fit the users’ needs.

Therefore, we can define an experience as an “ergonomic experience” when the user
performs the function of the system, exploiting its expected functionality. Aspects such
as usability and functionality [27,34], effectiveness and efficiency [27–29], user needs and
affordances [58], are ascribable to this category.

4.2. Cognitive Experience

In general, systems transmit signals that are perceived by the users through the
physiological senses. Among the senses, vision is of primary importance for the perception
of the form of the system [61]. The product appearance is the key aspect for cognition since
the visualization of the structure represents the first contact in the user-product interaction,
which leads to subsequent expectations in terms of product behaviors and functions [67].
Siu et al. Great relevance to users’ visualization capabilities was given in [68]. After users
perceived the appearance and aesthetics of a system, they then perceive it through touch,
smell, and hearing.

Therefore, it is reasonable to define the “cognitive experience” as the way users per-
ceive and get to “know” the system. The key factors that define an experience as “cognitive”
are the perception, [2,27,28,41] and the exteriority and aesthetics of the system [21,29,33].

4.3. Affective Experience

The visual appreciation of the aesthetics of a system is influenced by the extent to
which it makes sense to the user, and it cannot be reduced merely to cognitive perception.
Crilly et al. [61] claim that the personality perceived in a system influences the users’
perception and thus affects their understanding of the system and their related judgements.

Authors refer to “affective experience” to describe how the users feel while they
use and perceive a system, with special focus on their inner state and their “engagement”
(feelings, empathy, hedonic, pleasure, aspirations, hedonistic values, social values, affection,
and appreciation). Affective experience includes all of the affective responses [2,25,27,28,33]
and hedonic aspects, such as pleasantness of use and possession, enrichment and personal
growth [21], and expression of personal values [26].

Investigating users’ affective responses is useful for designers to understand if users
go through a positive or negative experience. In this respect, Yoon et al. [69] developed the
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Emotion Prism, a design tool that communicates 25 pleasurable human-product interac-
tions. Detecting what users feel during the interaction with a product can yield important
insights into its features. It becomes easier to understand which features or functions
of the system lead to a positive or a negative affective state influencing the overall ex-
perience. Chitturi [70] claims that negative or positive emotions are strongly bounded
with users’ expectations. When a system fails to meet users’ expectations, they experience
negative emotions.

4.4. Complete Overview

In the previous sections, the authors analyzed ergonomic, cognitive, and affective
qualities of UX providing a detailed description of the three different possible experiences
that can be elicited by a user-system interaction. As Figure 6 demonstrates, there are
various ways in which the user may interact with a system depending on which aspect
is involved during the interaction itself (senses, emotions, or functionality). The authors
clarified which user-system interactions lead to specific experiences in Figure 7.
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Sensorial interaction and consequent mental elaboration lead to a cognitive experience,
since it is related to the perception of the exteriority and aesthetics of a system. The
emotional interaction related to the affective sphere of the user-system relationship leads
to the affective experience. The ergonomic experience, related to the sphere of usability
and affordances, takes place when the user uses the system, which consequently performs
its (expected) function. The scheme in Figure 7 aims at clarifying user-system interactions
and the dimensions characterizing UX without considering effects of affective factors.

5. A Proposal for a Holistic View on User Experience

Eventually, by joining previous frameworks, Figure 8 provides a complete picture of
the relationships occurring between the key components and UX dimensions. In particular,
the “affecting factors” in the orange box on the left-hand side have been synthesized
considering the dotted orange arrows representing the affecting-relations in Figure 6.
The “user- system interaction” box and the “experiences” box include the same elements
represented in Figure 7 (Section 4.4). The big boxes have been chosen to better divide the
three different parts (affecting factors, interactions, and experiences) in order to highlight
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their relationships, represented by the arrows (both the dotted orange and the continues
black ones).
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In this proposed holistic view of UX, the authors summarized the main elements as
affecting factors (the system representation, and a user’s internal state and context), which
affect both the typologies of interaction (elaboration, sensorial perception, emotional, and
usage) and the different experiences aroused by those interactions. The framework in
Figure 6 revealed that the interaction is the most affected component, as it is impacted by
the context, the user’s internal state, and the system. Cognitive, affective, and ergonomic
experiences are strongly related to the typology of interaction (see Figure 7). Consequently,
they are subjected to the effect of the affecting factors as well.

6. Conclusions

UX is a concept introduced to better define the dynamics of human-product interaction.
The literature provided many contributions dealing with UX definitions and interpretations.
Despite the recognized importance of UX, this concept is still poorly adopted in design,
although design represents the domain in which UX is cited. The reason supposedly
lies in the complexity of UX and the large amount of research leading to fragmentary
knowledge. UX interpretations provided by literature contributions are not strongly
contrasted; however, the authors identified a series of issues that justify the need of a
comprehensive view on UX.

UX limitations are highlighted by several scholars. However, the corresponding con-
tributions are dated or incapable of addressing the limitation towards a concrete direction,
as pointed out in Section 2. The need for a holistic and comprehensive analysis of UX is
particularly stressed by Hussain et al. [17], who identified a set of dimensions related to
digital and interactive system design. However, these dimensions alone are not sufficient to
provide a complete picture of UX since the fundamental elements of UX, influence factors
and their impact on the interaction outputs, are not provided.

Given these deficiencies, the authors analyzed the literature to unify and organize UX
interpretations uncovering the elements that compose UX. Conceptual contributions were
considered in this work. Papers which provided UX concept-providing definitions and/or
theoretical frameworks were particularly targeted.

Such an investigation gave insights into how the UX concept is largely understood
in the literature. Recurring elements have been identified and their relationships have
been investigated as well. The result of this work has been the identification of focus
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and influence factors (key components) which define UX, as well as UX dimensions
(experiences) which characterize UX.

The authors built a semantic framework inspired by the grammatical structure of
a sentence to highlight the relationship between these components. Therefore, UX is
defined by a subject/user who performs a verb-interaction towards an object-system. A
complement-context better defines the condition(s) where the verb-interaction takes place
(see Figure 6).

The output of the human-product interaction coincides with the dimensions that char-
acterize UX. Besides the generic positive and negative experiences, the authors identified
ergonomic, cognitive, and affective nuances of experiences. The former is elicited when the
user performs the function, cognitive experiences refer to the way users know and perceive
a system, while the affective experience is related to the emotional aspects and the feelings
aroused during the interaction.

To summarize, the paper’s outcomes can provide several benefits. First, mapping
and organizing the knowledge on UX clarified the tangled relationships and intertwined
constructs involved. The authors paved the way for a better understanding of approaches
and methods employed in UX studies.

Second, a research direction towards the application of UX studies in the design
practice is offered. Researchers and practitioners can benefit from an organized structure
including constituting elements and dimensions of UX, so that they can consciously manip-
ulate them during experiments. In other terms, the now elucidated elements composing
UX can be leveraged and controlled in design research.

Author Contributions: Conceptualization, A.B. and Y.B.; investigation, A.B.; data curation, A.B.;
writing—original draft preparation, A.B.; writing—review and editing, Y.B.; supervision, Y.B. Both
authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the Open Access Publishing Fund of the Free University
of Bozen-Bolzano.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Law, E.L.-C.; van Schaik, P. Modelling User Experience—An Agenda for Research and Practice. Interact. Comput. 2010, 22,

313–322. [CrossRef]
2. McCarthy, J.; Wright, P. Technology as Experience; MIT Press: Cambridge, MA, USA, 2004; Volume 11, ISBN 978-0-262-25073-3.
3. Ortiz, N.; Aurisicchio, M. The Scenario of User Experience. In Proceedings of the 18th International Conference on Engineering

Design (ICED 11), Impacting Society through Engineering Design, Design Society, Lyngby/Copenhagen, Denmark, 15 August
2011; Volume 7, pp. 182–193.

4. Sun, S.; Teng, L. Establishing China’s First UX Master Program Based on Applied Psychology Perspective. In Design, User
Experience, and Usability: Theory, Methodology, and Management; Marcus, A., Wang, W., Eds.; Springer International Publishing:
Cham, Switzerland, 2017; pp. 767–775.

5. Law, E.L.-C.; Vermeeren, A.P.O.S.; Hassenzahl, M.; Blythe, M. Towards a UX Manifesto. In Proceedings of the HCI 2007 the 21st
British HCI Group Annual Conference, University of Lancaster, Lancaster, UK, 1 September 2007; pp. 1–2.

6. Sauer, J.; Sonderegger, A.; Schmutz, S. Usability, User Experience and Accessibility: Towards an Integrative Model. Ergonomics
2020, 63, 1207–1220. [CrossRef]

7. Gericke, K.; Eckert, C.; Campean, F.; Clarkson, P.J.; Flening, E.; Isaksson, O.; Kipouros, T.; Kokkolaras, M.; Köhler, C.;
Panarotto, M.; et al. Supporting Designers: Moving from Method Menagerie to Method Ecosystem. Des. Sci. 2020, 6,
21. [CrossRef]

8. van Velsen, L.; Geest, T.; Klaassen, R.; Steehouder, M. User-Centered Evaluation of Adaptive and Adaptable Systems: A Literature
Review. Knowl. Eng. Rev. 2008, 23, 261–281. [CrossRef]

9. Williams, A. User-Centered Design, Activity-Centered Design, and Goal-Directed Design: A Review of Three Methods for De-
signing Web Applications. In Proceedings of the 27th ACM International Conference on Design of Communication, Bloomington,
IN, USA, 5–7 October 2009; Association for Computing Machinery: New York, NY, USA, 2009; pp. 1–8.

10. Dopp, A.R.; Parisi, K.E.; Munson, S.A.; Lyon, A.R. A Glossary of User-Centered Design Strategies for Implementation Experts.
Transl. Behav. Med. 2019, 9, 1057–1064. [CrossRef] [PubMed]

http://doi.org/10.1016/j.intcom.2010.04.006
http://doi.org/10.1080/00140139.2020.1774080
http://doi.org/10.1017/dsj.2020.21
http://doi.org/10.1017/S0269888908001379
http://doi.org/10.1093/tbm/iby119
http://www.ncbi.nlm.nih.gov/pubmed/30535343


Appl. Sci. 2021, 11, 6981 17 of 19

11. Duque, E.; Fonseca, G.; Vieira, H.; Gontijo, G.; Ishitani, L. A Systematic Literature Review on User Centered Design and
Participatory Design with Older People. In Proceedings of the 18th Brazilian Symposium on Human Factors in Computing
Systems, Vitoria, Brazil, 22–25 October 2019; Association for Computing Machinery: New York, NY, USA, 2019; pp. 1–11.

12. Carbon, C.-C. Psychology of Design. Des. Sci. 2019, 5. [CrossRef]
13. Fokkinga, S.F.; Desmet, P.M.A.; Hekkert, P. Introducing an Integrated Framework of the Psychological and Behavioral Effects of

Design. Int. J. Des. 2020, 14, 97–116.
14. Gasparini, A.A. A Holistic Approach to User Experience in the Context of an Academic Library Interactive System. In Design,

User Experience, and Usability: Interactive Experience Design; Marcus, A., Ed.; Springer International Publishing: Cham, Switzerland,
2015; pp. 173–184.

15. Satti, F.A.; Hussain, J.; Muhammad Bilal, H.S.; Khan, W.A.; Khattak, A.M.; Yeon, J.E.; Lee, S. Holistic User EXperience in Mobile
Augmented Reality Using User EXperience Measurement Index. In Proceedings of the 2019 Conference on Next Generation
Computing Applications (NextComp), Balaclava, Mauritius, 19–21 September 2019; IEEE; pp. 1–6.

16. Tio, E.; Torkildson, M.; Su, D.; Toussaint, H.; Bhargava, A.; Shaikh, D. Measuring Holistic User Experience: Keeping an Eye on
What Matters Most to Users. In Proceedings of the 21st International Conference on Human-Computer Interaction with Mobile
Devices and Services, Taipei, Taiwan, 1–4 October 2019; Association for Computing Machinery: New York, NY, USA; pp. 1–4.

17. Hussain, A.; Mkpojiogu, E.O.C.; Husin, M.Z. Dimensioning UX Models for Design and Evaluation. Turk. J. Comput. Math. Educ.
TURCOMAT 2021, 12, 1878–1883. [CrossRef]

18. Berni, A.; Borgianni, Y. From the Definition of User Experience to a Framework to Classify Its Applications in Design. In
Proceedings of the 23rd International Conference on Engineering Design ICED, Design Society, Gothenburg, Sweden, 16–20
August 2021.

19. Law, E.; Roto, V.; Vermeeren, A.P.O.S.; Kort, J.; Hassenzahl, M. Towards a Shared Definition of User Experience. In Proceedings
of the CHI ’08 Extended Abstracts on Human Factors in Computing Systems, Florence, Italy, 5–10 April 2008; Association for
Computing Machinery: New York, NY, USA, 2008; pp. 2395–2398.

20. Chou, J.-R. A Psychometric User Experience Model Based on Fuzzy Measure Approaches. Adv. Eng. Inform. 2018, 38,
794–810. [CrossRef]

21. Hassenzahl, M. The Interplay of Beauty, Goodness, and Usability in Interactive Products. Hum. Comput. Interact. 2004, 19,
319–349. [CrossRef]

22. Hassenzahl, M. User Experience (UX): Towards an Experiential Perspective on Product Quality. In Proceedings of the 20th
Conference on l’Interaction Homme-Machine, Luxembourg, 2–5 September 2008; Association for Computing Machinery: New
York, NY, USA, 2008; pp. 11–15.

23. Bargas-Avila, J.A.; Hornbæk, K. Old Wine in New Bottles or Novel Challenges: A Critical Analysis of Empirical Studies of User
Experience. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, Vancouver, BC, Canada, 7–12
May 2011; Association for Computing Machinery: New York, NY, USA, 2011; pp. 2689–2698.

24. ISO. Ergonomics of Human-System Interaction—Part 11: Usability: Definitions and Concepts. Available online: https://www.
iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en (accessed on 19 April 2021).

25. Norman, D.; Miller, J.; Henderson, A. What You See, Some of What’s in the Future, And How We Go About Doing It: HI at Apple
Computer. In Proceedings of the Conference Companion on Human Factors in Computing Systems, Denver, CO, USA, 7–11 May
1995; p. 1.

26. Belk, R.W. Possessions and the Extended Self. J. Consum. Res. 1988, 15, 139–168. [CrossRef]
27. Alben, L. Quality of Experience: Defining the Criteria for Effective Interaction Design. Interactions 1996, 3, 11–15. [CrossRef]
28. Kuniavsky, M. Smart Things: Ubiquitous Computing User Experience Design; Elsevier: Amsterdam, The Netherlands,

2010; ISBN 978-0-08-095408-0.
29. Norman, D.; Nielsen, J. The Definition of User Experience (UX). Available online: https://www.nngroup.com/articles/definition-

user-experience/ (accessed on 14 October 2020).
30. Blythe, M.; Hassenzahl, M.; Law, E.; Vermeeren, A.; Delft, T. An Analysis Framework for User Experience (UX) Studies: A Green

Paper. Owards UX Manif. 2007, 1, 6–9.
31. Hassenzahl, M. The Thing and I: Understanding the Relationship between the User and the Product. In Funology:

From Usability to Enjoyment; Blythe, M.A., Monk, A.F., Overbeeke, K., Wright, P., Eds.; Kluwer Academic Publishers:
Dordrecht, The Netherlands, 2003.

32. Mahlke, S. Understanding Users’ Experience of Interaction. In Proceedings of the 2005 Annual Conference on European
Association of Cognitive Ergonomics, Chania, Greece, 29 September–1 October 2005; pp. 251–254.

33. Desmet, P.; Hekkert, P. Framework of Product Experience. Int. J. Des. 2007, 1, 57–66.
34. Sutcliffe, A. Designing for User Engagement: Aesthetic and Attractive User Interfaces; Morgan & Claypool Publishers:

San Rafael, CA, USA, 2009; ISBN 978-1-60845-024-4.
35. Norman, D.A. Emotional Design. Ubiquity 2004, 2004, 1. [CrossRef]
36. McNamara, N.; Kirakowski, J. Functionality, Usability, and User Experience: Three Areas of Concern. Interactions 2006, 13,

26–28. [CrossRef]
37. Hassenzahl, M.; Tractinsky, N. User Experience—A Research Agenda. Behav. Inf. Technol. 2006, 25, 91–97. [CrossRef]

http://doi.org/10.1017/dsj.2019.25
http://doi.org/10.17762/turcomat.v12i3.1018
http://doi.org/10.1016/j.aei.2018.10.010
http://doi.org/10.1207/s15327051hci1904_2
https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en
http://doi.org/10.1086/209154
http://doi.org/10.1145/235008.235010
https://www.nngroup.com/articles/definition-user-experience/
https://www.nngroup.com/articles/definition-user-experience/
http://doi.org/10.1145/985600.966013
http://doi.org/10.1145/1167948.1167972
http://doi.org/10.1080/01449290500330331


Appl. Sci. 2021, 11, 6981 18 of 19

38. Mäkelä, A.; Fulton Suri, J. Supporting Users’ Creativity: Design to Induce Pleasurable Experiences. In Proceedings of the
International Conference on Affective Human Factors Design, Seattle, WA, USA, 31 March–5 April 2001; pp. 387–394.

39. Sward, D.; Macarthur, G. Making User Experience a Business Strategy. In Proceedings of the Workshop on Towards a UX
Manifesto, Lancaster, UK, 3–7 September 2007; Volume 3, pp. 35–40.

40. Goto, K. Brand Value and the User Experience. Digit. Web. 2004. Available online: http://www.digital-web.com/articles/brand_
value_and_the_user_experience/ (accessed on 10 January 2021).

41. Colbert, M. User Experience of Communication before and during Rendezvous: Interim Results. Pers. Ubiquitous Comput. 2005, 9,
134–141. [CrossRef]

42. Hekkert, P. Design Aesthetics: Principles of Pleasure in Design. Psychol. Sci. 2006, 48, 157–172.
43. Rebelo, F.; Noriega, P.; Duarte, E.; Soares, M. Using Virtual Reality to Assess User Experience. Hum. Factors 2012, 54,

964–982. [CrossRef]
44. Karapanos, E.; Zimmerman, J.; Forlizzi, J.; Martens, J.-B. User Experience over Time: An Initial Framework. In Proceedings of

the SIGCHI Conference on Human Factors in Computing Systems, Boston, MA, USA, 4 April 2009; Association for Computing
Machinery: New York, NY, USA, 2009; pp. 729–738.

45. Kujala, S.; Roto, V.; Väänänen-Vainio-Mattila, K.; Karapanos, E.; Sinnelä, A. UX Curve: A Method for Evaluating Long-Term User
Experience. Interact. Comput. 2011, 23, 473–483. [CrossRef]

46. Yoon, J.; Kim, C.; Kang, R. Positive User Experience over Product Usage Life Cycle and the Influence of Demographic Factors. Int.
J. Des. 2020, 14, 85–102.

47. Hellweger, S.; Wang, X. What Is User Experience Really: Towards a UX Conceptual Framework. arXiv 2015, arXiv:1503.01850.
48. Merholz, P. Peter in Conversation with Don Norman About UX & Innovation|Adaptive Path. Available online: https://web.

archive.org/web/20131207190602/http://www.adaptivepath.com/ideas/e000862/ (accessed on 13 October 2020).
49. Miki, H. User Experience Evaluation Framework for Human-Centered Design. In Human Interface and the Management of

Information. Information and Knowledge Design and Evaluation; Yamamoto, S., Ed.; Springer International Publishing: Cham,
Switzerland, 2014; pp. 602–612.

50. Følstad, A.; Rolfsen, R.K. Measuring the Effect of User Experience Design Changes in E-Commerce Web Sites: A Case on Customer
Guidance. In Proceedings of the 2nd COST294-MAUSE International Open Workshop, Oslo, Norway, 14 October 2006; pp. 10–15.

51. Law, E.L.-C.; Roto, V.; Hassenzahl, M.; Vermeeren, A.P.O.S.; Kort, J. Understanding, Scoping and Defining User Experience:
A Survey Approach. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, Boston, MA, USA,
4 April 2009; Association for Computing Machinery: New York, NY, USA, 2009; pp. 719–728.

52. Kuutti, K. Hunting for the Lost User: From Sources of Errors to Active Actors–and Beyond. In Proceedings of the Cultural
Usability Seminar, Helsinki, Finland, 24 April 2001.

53. Crilly, N. Do Users Know What Designers Are Up To? Product Experience and the Inference of Persuasive Intentions. Int. J.
Dsign 2011, 5, 1–15.

54. Battarbee, K.; Koskinen, I. Co-Experience: User Experience as Interaction. CoDesign 2005, 1, 5–18. [CrossRef]
55. Córdoba-Cely, C.; Alatriste-Martínez, Y. Visualization of Knowledge Domains in the User Experience. Int. J. Vis. Des. 2013, 6,

15–26. [CrossRef]
56. Forlizzi, J.; Ford, S. The Building Blocks of Experience: An Early Framework for Interaction Designers. In Proceedings of the 3rd

Conference on Designing Interactive Systems: Processes, Practices, Methods, and Techniques, New York, NY, USA, 1 August
2000; Association for Computing Machinery: New York, NY, USA, 2000; pp. 419–423.

57. Locher, P.; Overbeeke, K.; Wensveen, S. A Framework for Aesthetic Experience. In Proceedings of the Conference on Human
Factors in Computing Systems, Boston, MA, USA, 4–9 April 2009; ACM Press: Boston, MA, USA, 2009; pp. 1–4.

58. Pucillo, F.; Cascini, G. A Framework for User Experience, Needs and Affordances. Des. Stud. 2014, 35, 160–179. [CrossRef]
59. Hassenzahl, M. Experience Design: Technology for All the Right Reasons. Synth. Lect. Hum. Centered Inform. 2010, 3,

1–95. [CrossRef]
60. Bongard-Blanchy, K.; Bouchard, C.; Bonnardel, N.; Lockner, D.; Aoussat, A. User Experience Dimensions in Product Design: A

Consolidation of What Academic Researchers Know and What Design Practitioners Do. J. Des. Res. 2015, 13, 107–124. [CrossRef]
61. Crilly, N.; Moultrie, J.; Clarkson, P.J. Seeing Things: Consumer Response to the Visual Domain in Product Design. Des. Stud. 2004,

25, 547–577. [CrossRef]
62. Berni, A.; Maccioni, L.; Borgianni, Y. Observing Pictures and Videos of Creative Products: An Eye Tracking Study. Appl. Sci. 2020,

10, 1480. [CrossRef]
63. Kim, H. Learning from Two Types of Class Projects in Interactive Physical Prototyping: Comparison between Technology-Driven

and Experience-Driven Project Results. Arch. Des. Res. 2020, 33, 75–86. [CrossRef]
64. Kim, C.; Christiaans, H. ‘Soft’ Usability Problems with Consumer Electronics: The Interaction between User Characteristics and

Usability. J. Des. Res. 2012, 10, 223–238. [CrossRef]
65. Kim, C. User Characteristics and Behaviour in Operating Annoying Electronic Products. Int. J. Des. 2014, 8, 93–108.
66. Zunjic, A. A New Definition of Ergonomics. IETI Trans. Ergon. Saf. 2017, 1, 1–6.
67. Becattini, N.; Borgianni, Y.; Cascini, G.; Rotini, F. Investigating Users’ Reactions to Surprising Products. Des. Stud. 2020, 69,

100946. [CrossRef]

http://www.digital-web.com/articles/brand_value_and_the_user_experience/
http://www.digital-web.com/articles/brand_value_and_the_user_experience/
http://doi.org/10.1007/s00779-004-0318-3
http://doi.org/10.1177/0018720812465006
http://doi.org/10.1016/j.intcom.2011.06.005
https://web.archive.org/web/20131207190602/http://www.adaptivepath.com/ideas/e000862/
https://web.archive.org/web/20131207190602/http://www.adaptivepath.com/ideas/e000862/
http://doi.org/10.1080/15710880412331289917
http://doi.org/10.18848/2325-1581/CGP/v06i01/38738
http://doi.org/10.1016/j.destud.2013.10.001
http://doi.org/10.2200/S00261ED1V01Y201003HCI008
http://doi.org/10.1504/JDR.2015.069754
http://doi.org/10.1016/j.destud.2004.03.001
http://doi.org/10.3390/app10041480
http://doi.org/10.15187/adr.2020.08.33.3.75
http://doi.org/10.1504/JDR.2012.047938
http://doi.org/10.1016/j.destud.2020.05.003


Appl. Sci. 2021, 11, 6981 19 of 19

68. Siu, K.W.M.; Ng, A.W.Y.; Chan, C.C.H. The Imagery Vividness and Preferences of Older People: Implications for Visualization in
Concept Design. Des. J. 2011, 14, 413–426. [CrossRef]

69. Yoon, J.; Pohlmeyer, A.E.; Desmet, P.M.A. EmotionPrism: A Design Tool That Communicates 25 Pleasurable Human-Product
Interactions. J. Des. Res. 2017, 15, 174–196. [CrossRef]

70. Chitturi, R. Emotions by Design: A Consumer Perspective. Int. J. Des. 2009, 3, 7–17.

http://doi.org/10.2752/175630611X13091688930417
http://doi.org/10.1504/JDR.2017.089912

	Introduction 
	General Background 
	Procedure Followed for the State-Of-The-Art Analysis 
	Overall Understanding of User Experience and Issues in Research Thereof 
	Definitions and Interpretations of UX 
	The Relation between UX and Usability 

	A Semantic Framework 
	Subject–User 
	Verb-Interaction 
	Object-System 
	Complement-Context of Use 
	Overview of the Key Components in User Experience 

	Dimensions of UX 
	Ergonomic Experience 
	Cognitive Experience 
	Affective Experience 
	Complete Overview 

	A Proposal for a Holistic View on User Experience 
	Conclusions 
	References

