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Abstract—Research problem: Despite the abundance of research into usability and user experience (UX), there is still
debate about the relationship between both concepts. The user perspective is underrepresented in all discussions. This
study examines the personal conceptions that users of electronic and software products have of usability and UX.
Research questions: 1. How do users of electronic and software products conceptualize usability and UX? 2. What do
they think is the relationship between both concepts? Literature review: We review the literature on conceptualizations
of usability and UX and their relationship. The literature suggests that both concepts are still developing and that there
are different views about their relationship. A personal-constructs research approach appears to be a fruitful way of
shedding more light on this. Methodology: Twenty-one participants were asked to place up to eight products in a grid
with two axes: usability (high-low) and UX (high-low). They then filled out a short questionnaire about the products.
Finally, interviews were held about their decisions and their views on usability and UX. Results and conclusions: A
weak positive correlation between products’ usability and UX scores indicates that the relationship between both
concepts is far from straightforward. An analysis of the four quadrants of the grid provides a first typology of products
based on how users perceive their usability and UX. When reflecting on the relationship between the two concepts, most
participants see usability as a part of or contributing to UX. Based on our findings, however, it seems risky to assume
that usability is sufficiently covered by the overall concept of UX.

Index Terms—Electronic products, personal constructs, software, usability, user experience, UX.

The concepts of usability and user experience
(UX) are central to the field of technical
communication. Much of the work of technical
communicators involves contributing to the
usability and UX of products, by developing
high-quality user support or by participating as
user advocates in product design processes [1], [2].
The two concepts also serve as quality criteria for
user support; in particular, usability is frequently
used in that way [3], [4]. In a historical overview,
Redish shows how technical communication,
usability, and UX have developed in close
connection over time [5]. Baehr’s study of industry
leaders demonstrates that usability and UX are, in
practice, directly related to interface design,
information design, and technical communication
[6]. After analyzing industry job postings, Lauer
and Brumberger conclude that “technical
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communication work shares traits and
competencies with the field of UX” [7, p. 248].

The academic literature on usability and UX has
flourished in the past decade. A search on the Web
of Science using the title word “usability” results in
4360 hits since 2007; a search using the title
words “user experience” or “UX” yields 1082 hits in
the same period. However, the usability and UX
literature is dominated by three types of
contributions: articles reporting specific usability
or UX projects (e.g., [8], [9]); articles investigating
the methodology of user-centered design, usability
evaluation, or UX research (e.g., [10]–[12]); and
nonempirical conceptual pieces (e.g., [13], [14]).
Empirical contributions focusing on the
demarcation of the concepts of usability and UX,
their relationship, antecedents, and consequences
are still underrepresented. The user perspective of
the concepts is especially underrepresented. In this
study, we will focus on the demarcation of and
relationship between usability and UX.

The concepts of usability and UX have been
discussed extensively in the literature. Usability is
known as the extent to which a product effectively,
efficiently, and satisfactorily helps users to achieve
their goals [15], while UX is generally seen as
people’s perceptions and responses resulting from
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the (anticipated) use of a product [16]. Although
both concepts play an important role in research
and are widely used in practice, they are still
developing. Definitions of usability are sometimes
seen as rather general [17], and definitions of UX
are often associated with a variety of meanings [18].
A clear view on the relationship between usability
and UX is lacking [19], [20]. It seems important to
further examine both concepts, their boundaries,
and relationship. Doing so will contribute to our
understanding of the concepts and help both
researchers and practitioners in applying them
more accurately in appropriate situations.

To accomplish this goal, we need a research
approach that explores the concepts of usability
and UX in depth. One way to do this is to elicit
personal constructs. This approach assumes that
people form their own constructs to make sense of
the world that they live in [21] and makes it
possible to evaluate products based on dimensions
that are salient to users, which, in turn, enables us
to study these dimensions themselves. When
combining usability and UX, personal constructs
research can contribute to our insights about the
relationship between both concepts.

Because the user perspective is currently
underrepresented in discussions about the
concepts of usability and UX, our study aims to
identify the personal usability and UX constructs
that users have in mind when thinking about the
electronic and software products that they use, and
how they relate usability and UX to each other. The
following research questions will be addressed:

RQ1. How do users of electronic and software
products conceptualize usability and UX?

RQ2. What do they think is the relationship
between both concepts?

By using a grid in which users were asked to place
electronic and software products, we explore how
users conceptualize and relate usability and UX.

The study focuses on electronic and software
products, as much of the work on usability and UX
involves these product categories.

LITERATURE REVIEW

Researchers have suggested several perspectives on
the definitions of usability and UX. Both concepts
have also received some criticism and have their
own specific problems. In this section, current
perspectives on usability and UX will be discussed,
followed by a brief overview of what is known about
their relationship. Finally, earlier research
regarding personal constructs will be reviewed.

Usability The concept of usability went through
many developments since its introduction. The
definition started as a measurement of ease of use
and has been developing ever since [17]. These
days, usability includes not only ease of use, but
also factors of efficacy and appreciation. Shackel
provided one of the early definitions of usability in
1984:

The capability in human functional terms to be
used easily (to a specified level of subjective
assessment) and effectively (to a specified level of
performance) by the specified range of users,
given specified training and user support, to fulfil
the specified range of tasks, within the specified
range of environmental scenarios. [21,
commented on p. 731]

Other characteristics were later identified by
Nielsen, who argued that usability is not a
one-dimensional property and that it should be
defined using measurable aspects [22]. He
described five attributes of usability: learnability,
efficiency, memorability, errors, and satisfaction.
According to Nielsen and Levy, usability itself
cannot be measured, but it has several measurable
parameters [23]. These parameters can be divided
into two categories: subjective user experiences
and objective performance.
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A definition of usability was later provided by the
International Organization for Standardization
(ISO):

The extent to which a product can be used by
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a
specified context of use. [23]

This definition underwent several revisions. One
revision added understandability, learnability,
operability, attractiveness, and usability
compliance to the definition [25]. This version was
later revised to include accessibility and user error
protection, while removing usability compliance
[15]. The ISO also renamed attractiveness as user
interface aesthetics and understandability as
appropriateness recognizability. These revisions
exemplify how the concept has been (and still is) in
development.

The concept of usability has encountered several
problems. Many usability definitions describe the
concept well but do not specify usability in
quantifiable or measurable terms [17]. Some
researchers claim that this is what makes usability
difficult or even impossible to define: Usability is an
emerging property that depends on interactions
among users, products, tasks, and environments,
rather than a specific property of a person or thing
[12]. Another view is that usability does not exist in
an absolute sense, but only in reference to
particular contexts. Trying to measure the various
aspects can then vary widely—for example,
depending on the type of tasks that must be
carried out with a product [26].

The problems in specifying and measuring usability
have resulted in diverging conceptualizations.
Examples can be found in usability studies of
embedded systems, where specific aspects of
usability vary among different kinds of devices and
systems [27]. Other researchers make more general
distinctions, for instance, by defining summative
(focusing on measuring overall task execution) and
formative (focusing on diagnosing problems and
optimizing products) conceptualizations of usability
[12]. In yet another example, the usability concept
is approached through different analytical lenses,
in which each lens emphasizes different issues or
outcomes [28].

Several diverging conceptualizations exist in the
literature, and consensus has yet to be reached.
Although the most recent ISO definition [15] is
making progress in this direction, usability

remains a topic of debate. Research still calls for a
clearer scope of usability [12]. Achieving that goal,
is complicated, not only due to the ongoing
development of usability itself, but also due to the
rise of related concepts such as UX.

User Experience UX is a more recent and
broader concept than usability. Its broadness is
already visible in one of the early descriptions of
experience in relation to products:

By “experience,” we mean all the aspects of how
people use an interactive product: the way it feel
in their hands, how well they understand how it
works, how they feel about it while they’re using
it, how well it serves their purposes, and how
well it fits into the entire context in which they
are using it. [29, p. 12]

Early UX research used labels such as pleasurable
products, hedonic quality, and engineering joy [30],
or qualities such as beauty and other
noninstrumental needs [31]. The concept has gone
through a lot of development ever since.

UX can be seen as a response to usability. Early UX
literature argued that usability research focuses
too strongly on task efficiency and work [30], and
research into human–computer interaction (e.g.,
usability testing) concentrates too much on
instrumental factors [31]. More encompassing
notions of product quality were needed.

UX is commonly seen as a concept that fits this
notion of all-encompassing quality. It focuses on
the interaction between people and products, and
all sorts of experiences that result from it. These
may include physical, sensual, cognitive,
emotional, and aesthetic aspects [18]. It can be
seen as a more momentary, evaluative feeling while
interacting with a product or service. This
approach shifts attention away from the product
itself to the subjective human and emotional side of
product use [32]. UX highlights nonutilitarian
aspects of interactions with products, and
emphasizes user affect, sensation, and the
meaning and value of such interactions in everyday
life [33]. These perspectives on UX are reflected in
the following ISO definition:

A person’s perceptions and responses resulting
from the use and/or anticipated use of a
product, system, or service. [16]

This definition suggests that UX encompasses a
wide range of user-related aspects (e.g., emotions,
beliefs, preferences) before, during, and after use. It
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also assumes that UX is a consequence of many
interrelated factors related to system, user, and
context [31]. An example of such interaction is
given in a study on online games, where UX was
affected by the extent to which a product met
users’ expectations [34].

Like usability, the concept of UX poses several
problems. The main criticism involves its
vagueness [31]. Because of its broadness and
malleability and the complex research landscape, it
is difficult to reach a universal definition of UX. UX
is often associated with a wide range of meanings
[18]. There is neither a consensual definition nor a
coherent theory [33].

Some researchers have attempted to keep track of
the different perspectives among UX researchers
and practitioners. They showed that UX is
dynamic, context-dependent, and subjective [33].
User-related and contextual factors are seen as
important variables in the shaping of UX [19].
There is divergence in preferred definitions between
and among researchers and practitioners [19], [33].

More research into the boundaries of UX is needed.
Although attempts have been made to create a
general understanding, parts of the concept remain
unclear. Researchers call for better definitions of
the nature and scope of UX [33], and a better
understanding of different perspectives in order to
improve UX activities [19].

Relationship Between Usability and UX Since
UX started out as a response to usability, a
relationship between the concepts is generally
assumed. However, with both concepts going
through their own developments, the exact
relationship is quite unclear.

The ISO definition of UX [16] notes that usability
criteria can be used to assess aspects of UX. It also
states that—when interpreted from the perspective
of users’ personal goals—usability may include
perceptual and emotional aspects that are typically
associated with UX. Such overlapping aspects raise
questions about the boundaries of and relationship
between the two concepts. Many researchers and
practitioners see usability as a part of UX [19], [20],
or assume that usability is a condition for positive
UX [19]. However, there are also perspectives
suggesting that usability is not necessarily the
main condition [20].

Bevan described three views of the relationship
between UX and usability [35]: UX as an

elaboration of the satisfaction component of
usability [36], UX as something distinct from
usability [37], or UX as an umbrella term for all
users’ perceptions and responses (both subjective
and objective). This last perspective seems to be
most in line with the previously mentioned ISO
definition of UX [16]. Koruso tried to characterize
the relationship between usability and UX by
situating UX in an artifact’s quality in use, and
situating usability as one of the many aspects of
objective artifact quality [38].

Other studies reveal more details about the
relationship. For instance, a strong relationship
was found between users’ perceptions of the
aesthetics of an interface and their perceptions of
the system’s usability [39]. Another study on the
same topic, however, showed that increased
product aesthetics do not necessarily lead to an
improvement of objective measures of usability,
such as task-completion time [40]. Yet, another
study showed that users’ perceptions of the
instrumental qualities of a system may affect their
emotional reactions [41].

It can thus be concluded that more research is
needed on the relationship between usability and
UX. Though the previous literature shows that
most perspectives see usability as related to UX, it
is still unclear what this relationship truly means
and which perspective applies to which situation.

Personal Constructs One of the ways to examine
the concepts of usability and UX in detail is by
using Personal-Construct Theory. This theory
states that people make sense of the world through
their own constructs, rather than through concepts
that exist independently of them [21]. Personal
constructs are not always consistent with each
other, and can be used both explicitly and
implicitly.

Earlier studies of personal usability or UX
constructs have mainly investigated how
professionals think about usability and UX, or how
people with different cultural backgrounds or other
characteristics make sense of them [42]–[45]. This
has resulted in overviews of the concepts as
employed by different groups. Usability
professionals, for instance, appear to use
conceptions of usability that go beyond the ISO
definition [43]. Personal constructs of usability are
richer than the concept as originally defined [45].
For example, there appear to be notable differences
between users and developers. When it comes to
usability, users relate ease with leisure and



120 IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION, VOL. 61, NO. 2, JUNE 2018

Fig. 1. Usability/UX Grid.

frustration with work, and have different notions of
usefulness than developers [44]. Regarding UX,
users focus more on context-related constructs
than developers, who seem to be more concerned
with getting the work done [42].

Since both usability and UX focus strongly on
users, it seems important to know more about how
users make sense of these concepts. Personal-
constructs research shows that the elicited
constructs are sometimes difficult to reconcile with
prevailing definitions and, thus, call for an
extension of current work [42]. In this study, we
use a personal-constructs approach to explore the
relationship between usability and UX.

METHODOLOGY

To investigate personal conceptions of usability and
UX, we designed a method combining qualitative

and quantitative elements. The central element in
our data collection was a grid on which
participants were asked to place specific electronic
and/or software products. This technique was
complemented by a brief questionnaire about the
products and a face-to-face interview. The study
was approved by the Ethical Committee of the
University of Twente.

Usability/UX Grid We did not want to gather
generic information about usability and UX, but
aimed for usability and UX perceptions about
specific products. As a result, the main element of
our study was a grid (see Fig. 1). We wanted
participants to reflect on the usability and UX of
particular electronic and software products that
they use. The grid consists of a horizontal axis for
usability (from “not user-friendly” to
“user-friendly”) and a vertical axis for UX (from
good “experience/positive emotions” to “bad
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experience/negative emotions”). To avoid the risk of
participants referring to any prior knowledge about
the constructs, we avoided the terms “usability”
and “UX.”

The grid was accompanied by written instructions.
The instructions emphasized that participants
should list up to eight electronic or software
products about which they had rather strong
feelings, not specifying whether these feelings
should be positive or negative. The instructions
also provided product examples in several
categories to help participants get started. The
examples were broad, ranging from common
household electronics, to smart devices, to both
common and more sophisticated software and
apps. Participants had to write down the name of
products on the form and then could place them
somewhere in the grid with a point and a number
referring to the form. The main aim of including
this broad range of products and allowing
participants to pick them on their own was to
ensure that the products would be meaningful
enough to be discussed in-depth during the
following interview.

Questionnaire We also administered a short
questionnaire about the products placed in the
grid. Participants were asked to give an overall
assessment of the quality (overall grade) for each
product (on a scale from 1 to 10). They were also
asked four more specific questions using five-point
Likert scales.

� This product is (or was) important to me in daily
life.

� I make good use of all the functions that this
product has to offer.

� Having a good user-friendliness is important for
this product.

� Giving good experiences and positive emotions is
important for this product.

Interview Finally, semistructured interviews
were conducted to elicit detailed personal usability
and UX conceptions. First, participants were asked
to explain the place of each product in the grid.
Then, the interview continued with a discussion
of the four quadrants of the grid. Participants
were asked what the products in each quadrant
had in common, and what distinguished them from
products in other quadrants. Optional questions
were asked when participants left a quadrant empty
or listed only a single product in a quadrant. Then,
we asked questions about the reasons for smaller
differences within the quadrants. The interview

ended with questions about participants’ personal
views about the concepts of user-friendliness
and positive/negative user experiences.

Procedure The study was conducted in quiet
rooms with the same setup for each participant. To
avoid potential bias, the study was titled “How
people think about electronic and software
products.” After a brief introduction, participants
signed a consent form and then moved to the three
main parts of the research, as described above.
Toward the end of the sessions, participants
answered demographic questions regarding age,
gender, and education. Finally, we debriefed them,
including an explanation of the goal of the research
and the opportunity for them to ask any questions.
On average, sessions took around an hour per
participant. The grid and questionnaire were
completed on paper; the interviews were audio
recorded.

Participants The participants for the study were
21 university students from various technical and
nontechnical programs. There were more male than
female participants (14 versus 7). All participants
were aged 18 or above (mean age = 23, SD = 5.6).
Participants were found through a participant pool
or were invited personally. Participants recruited
through the participant pool received participant
credits, which the students are required to gather
as a part of their education. Participants recruited
by personal invitation received no compensation.

Data Analysis The quantitative data from the grid
and the questionnaire were analyzed using SPSS.
Our analyses focused on the correlation between
products’ usability and UX scores, and on the
characteristics of the products in the four
quadrants of the grid. Characteristics of the
product were analyzed using the scores on the
questionnaire (overall quality, importance in daily
life, proportion of functionality used, importance of
usability, and importance of UX).

In addition, we categorized all products as being
hedonic (mainly used for leisure or entertainment),
utilitarian (mainly used for performing certain
tasks), or both (applicable for both hedonic and
utilitarian use). This coding was done by two
independent coders. The intercoder agreement was
good (Cohen’s kappa = 0.84); differences in coding
were discussed and led to adaptations. The results
were translated into two dichotomies, with each
product receiving a hedonic (0/1) and utilitarian
(0/1) score.
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Fig. 2. Scatter plot of all products placed in the grid.

Data from the interviews were transcribed verbatim.
There were three levels of coding. First, assertions
about products were organized and summarized by
quadrant. Second, assertions about similarities of
and differences between quadrants were coded and
compared. Third, assertions reflecting participants’
views of the concepts of usability and UX,
throughout the interviews but, in particular, as a
response to the final interview questions, were
coded separately. Statements in the transcripts
were filtered using the keywords used for usability
(“user-friendly”) and UX (“experience” and
“emotion”). These statements were coded based on
whether or not the participant explicitly mentioned
aspects relevant to the concepts of usability or UX.
This coding process was performed by two coders
using the filtered statements of four randomly
selected participants, with satisfactory intercoder

agreement (Cohen’s kappa = 0.74). Again,
differences in coding were discussed and led to
adaptations of the coding scheme.

RESULTS

In total, 165 products were listed in the grid and
discussed during the interviews (7.8 per
participant). Fig. 2 gives a scatter plot of all
products in the grid. Most products (60%) were
located in the upper-right quadrant (high usability,
high UX). Fewer products were placed in the other
three quadrants: 13% in the lower left quadrant
(low usability, low UX), 11% in the upper left
quadrant (low usability, high UX), and 14% in the
lower-right quadrant (high usability, low UX). A
weak positive correlation was found between the
usability score and the UX score of products (r =
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TABLE I
RELATIONSHIP BETWEEN USABILITY SCORE AND
HEDONIC/UTILITARIAN NATURE OF PRODUCTS

TABLE II
RELATIONSHIP BETWEEN UX SCORE AND

HEDONIC/UTILITARIAN NATURE OF PRODUCTS

0.33, p < 0.05). This finding suggests that it is wise
to see the two concepts as related but separate
entities. Usability seems to be neither a sufficient
nor a necessary condition for UX.

Quantitative Results Our first analyses involve
the relationship between usability/UX and the
hedonic and utilitarian nature of products. Table I
compares the products with high and low usability
scores. We did not find significant differences for
hedonic (χ2 = 2.640, p = 0.10) and utilitarian
characteristics (χ2 = 1.016, p = 0.31). Table II does
the same for products with high and low UX scores.
Here, we found a significant difference for hedonic
characteristics (χ2 = 13.316, p < 0.001), and a
marginally significant difference for utilitarian
characteristics (χ2 = 3.668, p = 0.06). More than
half of the products with positive scores for UX had
hedonic characteristics, while only about a quarter
of the products with negative scores for UX had
hedonic characteristics. Relatively more products
with negative scores on UX had utilitarian
characteristics than products with positive scores
on UX. This finding suggests that UX is more easily
applicable to hedonic products than to utilitarian
products.

A second set of analyses involves the product
scores in the questionnaire. We used Analysis of
Variance, with Tukey’s HSD as post hoc test, to
investigate possible differences between products
in each quadrant. To control for effects of hedonic
and utilitarian product characteristics, we also
included them as independent variables. Table III
summarizes our findings.

Regarding participants’ overall assessment of the
products, we found that UX is a decisive factor, but
that usability plays an additional role in
differentiating within the group of products with
high UX (F (3,150) = 39.17, p < 0.001, η2 = 0.44).
Furthermore, a small effect was found for hedonic
product characteristics (F (1,150) = 7.98, p < 0.05,
η2 = 0.03): Products with hedonic characteristics
received higher assessments than products without
(6.3 versus 5.6). No effects for utilitarian
characteristics and no interaction effects were
found.

With regard to the products’ importance in daily
life, usability appeared to be a relevant factor (F (3,
150) = 5.91, p < 0.001, η2 = 0.11): The two
quadrants with low usability scored significantly
lower than the upper-right quadrant (high
usability, high UX), while the lower-right quadrant
(high usability, low UX) took an in-between
position. No effects were found for hedonic and
utilitarian characteristics, but a significant
interaction effect between quadrants and utilitarian
characteristics (F (2, 150) = 5.96, p < 0.01, η2 =
0.06) suggests that in the upper left quadrant (low
usability, high UX), nonutilitarian products are
more important to participants than utilitarian
ones (3.4 versus 2.5), whereas in the other
quadrants, utilitarian characteristics contributed
positively to the importance of products.

Concerning the proportion of functionality used, we
also found that usability matters (F (3, 150) = 5.07,
p < 0.005, η2 = 0.08): The two quadrants with high
usability scored significantly better than the lower
left quadrant (low usability, low UX), while the
upper left quadrant (low usability, high UX) had an
intermediate position. No effects of hedonic and
utilitarian characteristics and no interaction effects
were found.

Regarding the perceived importance of usability,
one significant difference was found (F (3, 150) =
4.88, p < 0.005, η2 = 0.09): Usability was
considered to be less important for products in the
upper left quadrant (low usability, high UX) than
for those in the other quadrants. This finding
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TABLE III
MEAN SCORES OF PRODUCT CHARACTERISTICS IN THE FOUR QUADRANTS

TABLE IV
TYPICAL COMMENTS ABOUT THE UPPER-RIGHT QUADRANT (HIGH USABILITY, HIGH UX)

suggests a compensating role of UX for judgments
about usability.

In contrast, no significant differences were found
for the perceived importance of UX. In this case,
however, a significant difference was found for
hedonic product characteristics (F (1, 150) = 5.76,
p < 0.05, η2 = 0.04): UX was considered to be more
important for hedonic products than for
non-hedonic ones (4.2 versus 3.6).

Qualitative Results: Exploring the Quadrants
In the interviews, participants shed more light on
their reasons for placing the products in the grid.
We will now discuss the findings by quadrant.

The upper-right quadrant (high usability, high UX)
features the highest number of products and much
variety in product categories. However, the
products have similarities that define the quadrant
as a whole. (See Table IV for typical comments.)

Most products in this quadrant are important to
users. We distinguish the following three broad
categories.

1. General products that are used daily and are
considered to be a necessity by many
participants (e.g., computers and smartphones)

2. Communication technologies that allow them to
stay in contact with friends and family (e.g.,
instant messaging apps)

3. Products used for entertainment that provide an
easy form of leisure (e.g., game consoles,
e-readers, and televisions)

Almost all products perform their intended
functions without problems that hinder their use.
Participants claimed that these products “do what
they are supposed to do,” and that most of them
work intuitively. Intuitiveness was generally
described as the extent to which users can find the
functions of a product where they expect them to
be, or can use the product without explanation.
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TABLE V
TYPICAL COMMENTS ABOUT THE LOWER LEFT QUADRANT (LOW USABILITY, LOW UX)

TABLE VI
TYPICAL COMMENTS ABOUT THE UPPER LEFT QUADRANT (LOW USABILITY, HIGH UX)

Within the quadrant, the most positively rated
products are the ones that are used most often, are
most important, or serve entertaining purposes.

The lower left quadrant (low usability, low UX) also
has clear similarities. (See Table V for typical
comments.) Almost all products listed here are
frustrating to work with, because problems disturb
their use to such an extent that users either must
have very pressing reasons for still using them or
have stopped using them. As these products do not
fulfil the users’ needs and are generally unpleasant
to work with, this quadrant can be seen as the
opposite of the upper-right quadrant.

Many of the products in this quadrant do not
function well. Other issues involve a lack of control
by the user, for instance, because of an unclear
interface, slowness, or unwanted functions that are
forced upon the user. Another problem with some
of the products was that the tasks associated with
them involve things that participants would rather
not do (such as office work). Tasks and contexts of
products can thus influence how users think about
them.

Differences within the quadrant are mainly caused
by the severity of the problems and the amount of
frustration caused. Some participants stated that
the frequency of using the products also leads to

differences, since having to use a flawed product
often means encountering its problems more
frequently.

Products in the upper left quadrant (low usability,
high UX) can generally be divided into two groups.
(See Table VI for typical comments.) The first
consists of products that, according to
participants, require a certain amount of
knowledge or effort before they can be properly
used. These products were not seen as user-
friendly but actually do perform their functions
well. They are similar to the products in the
upper-right quadrant (high usability, high UX) in
the sense that they satisfy the users’ needs. The
main difference is that users cannot immediately
start using them effectively. In the “utilitarian”
category, an example is a software package that is
effective but difficult to master; in the “hedonic”
category, it can be an electric guitar. In most cases,
participants did not expect the products to be easy
to use due to their complicated nature or purpose.
Some even mentioned that investing time and effort
contributes to more satisfying or rewarding results,
which enhance their experience with the products.

The second group consists of products that
combine problem-free daily use with difficulties in
specific incidental procedures (such as
installation). For example, some televisions are not
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TABLE VII
TYPICAL COMMENTS ABOUT THE LOWER-RIGHT QUADRANT (HIGH USABILITY, LOW UX)

user-friendly due to complicated menu structures
but work well once they are installed correctly.
Other examples were difficult-to-navigate software
packages.

Differences within the quadrant involve the
distinction between both groups: Users would have
liked the latter group of products to work better,
but this was not the case for the products with a
learning curve. Most products with a learning
curve were expected to be difficult to use, and
participants usually had a certain motivation to
learn how they work. Other differences related to
the varying complexity or purposes of products:
Less complex products or products that serve
entertaining purposes tended to be judged more
positively within the quadrant.

In the lower-right quadrant (high usability, low
UX), there is much similarity among the products:
Most are quite simple and do not have too many
functions. (See Table VII for typical comments.)
They have an easy-to-use interface, usually with
only a few buttons. Like the products in the lower
left quadrant (low usability, low UX), almost all
products in this quadrant have troublesome
defects or failures that obstruct their use.

The problems of the products in this quadrant
range from minor functional issues to the product
not working at all. Many products were not what
the user would have liked them to be but are still
used because there is no better alternative.
Examples are a coffee machine that does not make
the correct amount of coffee or a drilling machine
that works properly only on wood. Problems with
products without such defects mostly involve
unwanted features or additions. Examples are
software products with built-in ads and software
with unwanted features, such as automatically
changing documents in certain ways. Some
participants also named products that work
correctly, but are associated with tasks or contexts

that are not enjoyable. Apart from work-related
products, an example is a vacuum cleaner that
works properly, but the user simply does not enjoy
using it.

Differences within the quadrant were mainly
caused by the severity of the defects or failures.
The more issues that interrupt use, the more
negatively a product was judged. Other factors
were differing associations with the context of use
and the amount of control users have over these
suboptimal products.

Qualitative Results: Usability and UX
Conceptions Throughout the interviews, but
particularly during the last two questions,
participants reflected on the concepts of usability
and UX, and their interrelation.

Concerning usability, most participants agreed that
the concept mainly involves how easy a product is
to use (see Table VIII). According to them, good
usability means that you can use the functions of a
product without too many things getting in the
way. Terms that were often used to describe this
included “intuitive,” “clear,” and “logical,” which
suggest that users can find functions where they
expect them to be and that they can immediately
start using a product. Other terms sometimes used
in describing usability are “durability,” “aesthetics,”
and “adaptability.” Adaptability means gaining
control over a product so that it becomes more
suitable to the user’s needs.

Confusing elements, such as unclear buttons or
complex interfaces, are the main source of poor
usability. Unwanted features can also lower
usability, as they threaten users’ control over a
product. Requiring prior knowledge to use a
product may worsen usability but is not always
considered to be a bad thing. In some cases,
participants judged complex products to be
user-friendly. This finding may be explained by
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TABLE VIII
KEYWORDS AND COMMENTS ON USABILITY

TABLE IX
KEYWORDS AND COMMENTS ON UX

differing levels of expectations and the specific
purposes of products. Some participants indicated
that these products are more user-friendly
compared to their competitors. Products may also
become more usable over time as users learn to
work with them.

Concerning UX, most participants simply described
this concept as meaning that a product works, that
it does what it is supposed to do (see Table IX). The
product either carries out the function it was built
for or does what the user wants it to do. A product
with a good UX can be used without encountering
any problems or errors. The category of a product
plays an important role in UX, as many
participants agreed that entertainment products in
general provide a better experience than household
products. The task that will be performed with a
product and the context in which this takes place

also tie in with this finding. Other often mentioned
factors that can improve UX are “aesthetics,”
“dependableness,” “accessibility,” “trust,”
“outcome,” “satisfaction,” and “user support.”

Frustration and annoyance are among the things
that can hamper UX. The most mentioned
problems were defects that cause a product not to
work, navigational problems, poor durability, and
unwanted features. Expectations appear to play an
important role. For many participants, a product
with a good UX meets or even exceeds their
expectations. Products that do not meet
expectations are disappointing and not motivating
to use.

Regarding the relationship between usability and
UX, participants confirmed that there is some
degree of overlap between the two concepts. Both
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TABLE X
COMMENTS ON THE RELATIONSHIP BETWEEN USABILITY AND UX

share some keywords and have comparable
features. This fact was recognized by many
participants, who explicitly discussed the
relationship between usability and UX (see
Table X).

The most commonly mentioned relationship is that
usability can influence UX or that UX consists of
many different qualities, including usability.
Participants argued that a product that is user-
friendly will often result in a good experience. Some
described this relationship the other way around,
stating that it would be unlikely for a product to be
user-unfriendly but still produce a positive UX.
However, since UX includes other factors as well,
usability cannot guarantee a positive UX. UX is
therefore seen as an overarching concept. Some
participants identified a possible relationship that
contrasts with the previous one, stating that a good
UX can (indirectly) influence user-friendliness:
Having a positive UX can make it easier for users to
accept flaws in the product’s usability.

DISCUSSION

With the research described in this paper, we tried
to enrich the literature about usability and UX with
empirical findings representing users’ perspectives
on specific products. We will first provide a brief
overview of the main findings, and then present our
conclusions about the concepts of usability and UX
and their interrelation. At the end, we will discuss
the limitations of our study, and present
suggestions for future research.

Main Findings The grid that we devised on which
participants had to place up to eight products
made it possible to identify four different usability-
UX configurations. In two quadrants, UX and
usability scores are roughly in line with each other.
The positive quadrant on the upper right (high

usability, high UX) involves products in three broad
categories (indispensable products, products that
facilitate communication with others, and
entertainment products) that work relatively
flawlessly. The negative quadrant on the lower left
(low usability, low UX) involves products that do
not work properly and cannot be fully controlled by
users.

The other two quadrants provide more thought-
provoking findings. Products placed in the
lower-right quadrant (high usability, low UX)
emphasize that usability cannot be seen as a
sufficient condition for UX. Even when users are
positive about a product’s usability, its UX score
can still be low. This may be the case when a
product, even when perfectly operable, does not do
its job well or when the very nature of the product
cannot be easily connected with an outstanding
positive experience. Products placed in the upper
left quadrant (low usability, high UX) demonstrate
that usability cannot be viewed as a necessary
condition for UX. In the case of products with an
(accepted) learning curve, users understand (and
may even appreciate) that the correct use of the
product requires time and effort. The same applies
to products that offer great value to users in
recurring activities but still need improvement in
specific incidental procedures. The desired
improvements involve nonrecurring activities, such
as installation, whereas the product’s principal
value lies in its regular use.

When users define the concepts of usability and UX
and reflect on their interrelation, it becomes clear
that UX gets a less emotional and more
instrumental interpretation than is true in some of
the available definitions [16], [30], [31]. Participants
generally recognize that usability can contribute to
UX; some also state that a positive UX may make
people more tolerant of usability problems.
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CONCLUSION

Our findings lead to several conclusions about the
relationship between usability and UX. Concerning
the first research question on how users
conceptualize usability and UX, a first conclusion
involves the rather instrumental nature of
participants’ conceptions of usability and UX.

Regarding usability, participants focused more
strongly on effectiveness and efficiency than on
satisfaction. Effectiveness and efficiency are the
core of the construct, and participants seemed to
move from there in two directions: To specific
product characteristics (such as intuitiveness,
aesthetics, and balance) that affect effective and
efficient use, or to the feelings of satisfaction
resulting from effective and efficient use.

Regarding UX, participants paid much attention to
the way that the product works: Does it work as
intended, as expected, without flaws or
obstructions? From there, they sometimes moved
to short-term affective responses (such as
enjoyment or annoyance), and long-term evaluative
responses (such as dependability and value) [46].
This rather instrumental perspective on UX
contradicts the notion that UX shifts the attention
to noninstrumental factors [33], but fits with UX
being an overarching concept for product quality.
The instrumental emphasis could be explained by
the mixture of hedonic and utilitarian products
selected by the participants. Given the
aforementioned difference in meaning of UX
between hedonic and utilitarian products,
participants may have tried to look for common
ground for different types of products and ended
up with the very generic focus on whether the
product works.

A second conclusion involves the situatedness of
both usability and UX. In the interviews, it became
clear that users often contextualize their views on
the usability and UX of the products they use. One
way of doing so involves comparisons with
expectations, which may be based on comparisons
with competing products or on their own
estimations of, for instance, the complexity or
tediousness of performing tasks with the product
or of the maximally feasible outcomes of working
with the product. UX also seems to be influenced
by the specific context in which the product is
normally used. This finding is in line with those of
earlier research [12], [26], [42].

A third conclusion is that, according to the user’s
perspectives, the concept of UX seems to be better

suited for hedonic products than for utilitarian
products. This finding follows from our quantitative
analyses (with significantly higher UX scores for
hedonic products and marginally significant lower
UX scores for utilitarian products), but also from
the qualitative descriptions of products in the four
quadrants. While the concept of usability seems to
be equally applicable to utilitarian and hedonic
products, hedonic products appear to have an
advantage when users reflect on UX. For strictly
utilitarian products, such as vacuum cleaners or
office software packages, participants often
struggled with the applicability of UX. Some of the
problems of the concept of UX may have to do with
the different ways in which the concept relates to
hedonic and utilitarian products. In terms of
Herzberg’s dual-factor theory, UX can be seen as a
motivational factor (the presence of positive
emotions) for hedonic products, whereas it may
primarily be a hygienic factor (the absence of
negative emotions) for utilitarian products [47],
[48].

Concerning the second research question on how
users see the relationship between usability and
UX, the first overall conclusion is that the relation
between usability and UX is far from
straightforward. This finding is indicated by the
weak positive correlation between products’ scores
on the two concepts, as well as by the qualitative
descriptions of products in the two quadrants with
unbalanced usability and UX scores. Usability can
be expected to contribute to UX, but products with
high usability scores may still have a problematic
UX, and products with low usability scores may
end up with high UX scores. It, therefore, seems
useful to consider both concepts as separate but
related entities in the design process of products.

A second conclusion involves the importance of
both concepts. It is generally assumed—as it was
by our participants—that UX is an overarching
concept and that usability is either part of it or
contributes to it. Indeed, UX appears to be strongly
related to the users’ overall appreciation of
products. Nevertheless, our findings provided
various reasons not only to focus on UX, but also
to consider usability as an important product
characteristic. In our quantitative analyses, we
found that usability (not UX) is related to the
importance of products in people’s everyday lives
and to the extent to which users make use of all
functionality of a product, which in the long run
may be expected to contribute to overall
appreciation. We also found that usability
contributes to overall appreciation within the group
of products with a positive UX score.
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Limitations and Future Research Suggestions
This is a first study into users’ conceptions of
usability and UX. Some limitations should be kept
in mind. First of all, the data were collected using a
limited sample of participants, characterized by
their relative youth and relatively high educational
level. The question remains whether our findings
also apply to other groups of users. It is possible
that older or less educated users have less clear
demarcations of the two concepts and define their
relationship differently. Future research could
focus on comparisons between different groups of
users, or on a comparison between users and
experts. The grid used in our study appears to
work well for this type of research.

Furthermore, our participants were asked to list
eight products within the one-hour research
session. Though this proved to be very doable for
almost all participants, it may be beneficial for
future research if participants are given the
opportunity to think longer about the products
they select and to reflect on their feelings and
experiences with them. By allowing more time for
the research process, additional insights that may
have been missed within the current research
could be gained.

Another limitation is that our study attempted to
sketch a broad and general picture, including
many different types of hedonic and utilitarian
products. This is a useful approach for a first study
in this area, but future research could focus on
more specific types of products (e.g., hedonic
versus utilitarian), or even on specific product
categories (e.g., games, serious apps, or office
software), and reflect on the usability-UX
configurations within such groups of products.

Finally, it should be noted that our data were
limited to the perceptions of the users. It would be
interesting to also include observable actions in
follow-up research. For usability, this would enrich
the findings with a distinction between actual and
perceived usability. For user experience, the use of
physiological measures may be considered [49],
[50]. Such follow-up research would necessarily
move away from the more or less holistic user
impressions we collected in this study, and may
need to focus on specific product categories. It
would also enable us to see how the concepts and
their relationships develop when users move from
novice to expert status.
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