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ABSTRACT

The context of use has been highlighted for a long time as being a
key factor impacting User Experience (UX). Yet current UX evalua-
tion tools, especially questionnaires, rarely encompass an explicit
investigation of the context. With the ever-growing trend for mo-
bile products and ubiquitous computing, the absence of a dedicated
measurement tool becomes critical. Based on a review of relevant
literature and a fine-grained categorization of contextual factors,
we developed the UX Context Scale (UXCS), a 30-items instrument
allowing for a measure of context properties, as perceived by the
user. We report on the development of the scale and present a
first validation study (N = 137). A principal component analysis
on the subjective items reveals a 6-components structure: Phys-
ical Context, Social Context, Internal Context, Perceived Resources,
Task Context, and Temporal Context. Reliability of each subscale is
high and further analyses confirm the relevance of this tool for UX
evaluation.
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1 INTRODUCTION

User experience (UX) is commonly described as the holistic quality
of the interaction between a user and an interactive system. Even
if no clear consensus has been reached on the definition of UX
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[33], UX researchers and practitioners agree on the three classical
pillars influencing UX: the user, the system and the context [50].
Following this common understanding, Hassenzahl and Tractin-
sky [18] define UX as: “A consequence of a user’s internal state
(predispositions, expectations, needs, motivation, mood, etc.), the
characteristics of the designed system (e.g., complexity, purpose,
usability, functionality, etc.) and the context (or the environment)
within which the interaction occurs (e.g., organizational/social set-
ting, meaningfulness of the activity, voluntariness of use, etc.)” (p.
95). Classically considered as a crucial factor in the fields of Er-
gonomics and Human-Computer Interaction (HCI), the notion of
context is almost always mentioned in UX frameworks or models.
The “situatedness of action” [37] and the acknowledgment of a
close interaction between action and situation during the interac-
tion with technology contribute to highlight the central role played
by the context. Numerous studies have evaluated interactive sys-
tems in specific contexts of use, thereby showing what challenges
are set by these contextual factors for the interaction [32, 46, 47].

While UX assessment questionnaires tend to focus on the per-
ceived qualities of a product or system [19], or the emotions trig-
gered [41], little attention is paid to the explicit measure of both
objective and perceived context of use. One may argue that this
dimension is studied upstream of a project, with more qualitative
methodologies (e.g., contextual inquiry or design probes) or through
sensor technology. However, since online UX studies become a
widespread tool, a measure of perceived context “quality” grows
even more important. Understanding and assessing the influence
of contextual factors in UX thus remains a crucial endeavour for
the design of interactive products. The present study attempts to
address this challenge. Our contribution is threefold: (a) we review
and discuss theories on the notion of context and its underlying
dimensions (b) we introduce the UX Context Scale (UXCS) and the
rationale behind its development. We describe the validation of
the UXCS through an online study involving 137 participants. (c)
Through this case study, we also provide an illustrative analysis of
the links between contextual factors and UX. The paper concludes
with the implications of this research for UX evaluation.

2 RELATED WORK

2.1 User Experience is Contextual

According to the Oxford dictionary lexico.com, context is generally
defined as ‘the circumstances that form the setting for an event, state-
ment, or idea, and in terms of which it can be fully understood’. An
experience, whatever form it takes, is indeed inevitably embedded
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in a specific setting and should therefore be considered as “coloured”
by a specific context. User experiences, being specific categories
of experiences “derived from encountering systems” [50], are no
exceptions to this rule. The results of a UX survey conducted in
2008 [36] and replicated in 2012 [33], confirm this observation by
showing that UX professionals mainly agree on the fact that “UX
occurs in and is dependent on the context in which the artefact is
experienced’.

From a theoretical point of view, UX is contextual per nature:
the field of UX emerged out of several theories highlighting the
essential role of the context. Situated action [62] which focuses
on the understanding of human acts in context, is one of them.
Traditional User-Centred Design, another deep root of UX, also
relies on the requirement to “understand and specify the context
of use” [23]. The majority of UX models, whether theoretical or
more pragmatic, include the context of use as one of the main
factors impacting UX [7, 12, 18, 23, 39, 61]. The UX White Paper
[50], states that “UX may change when the context changes, even if
the system does not change” (p. 10). Numerous field studies confirm
this statement [32, 67].

Along the same lines, context-aware computing is a field of re-
search and practice introduced by Schilit, Adams and Want [58] to
describe devices that may sense several parameters of the environ-
ment, use the situation and react accordingly to the situation. As
context awareness has mainly been used for applications where the
user’s context is rapidly changing (e.g., handheld) [9], user location
was one of the first parameters of interest. Many others followed
as the notion of context was conceptualized in HCI.

2.2 What is the Context in HCI?

Following Dourish’s paper on the role of context [11], it is essential
to understand “what we talk about when we talk about context”.
The notion of context in HCI has indeed been defined in various
ways. Major contextual models or taxonomies were first built to
support the specification of the use context for usability studies
[1, 4, 31, 38, 40], and subsequently extended beyond the scope of
usability to that of user experience.

The ISO standard 9241-11 [25] identifies users, tasks, equipment
and environment as the first-level attributes, further broken down
into sub-attributes and categories given as a set of examples. Users
encompass user types, skills, knowledge and personal attributes.
Equipment is subdivided into basic description and specification.
Environment includes three categories, organizational, technical
and physical environment. Maguire [38] provides a description of
the main contextual aspects to be considered in a context of use
analysis. His first-level components include user goals and character-
istics, tasks, technical environment, physical environment and finally
social or organizational environment. Similarly, Alonso-Rios et al.
[1] provided a context-of-use taxonomy for usability studies, where
the classical triad user, task and environment constitutes the hierar-
chy’s first-level. The taxonomy aimed at lessening the tendency to
overlook characteristics of the context, which the authors believed
to be caused by the lack of a clear and comprehensive taxonomy
including precise definitions of context of use components.

Classifications of contextual dimensions, or context models, were
also produced in the field of context-awareness. These simplified
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representations of context intend to structure or describe contextual
elements [3]. Dey and Abowd [9] proposed the distinction between
four contextual dimensions, namely location, identity, activity and
time. Kaltz, Ziegler and Lohmann [30] differentiated three cate-
gories of context: user and role, process and task and finally time
and device. However, following Dey’s [9] definition of the context
as “any information that can be used to characterize the situation
of an entity,” more thorough and multidisciplinary models of the
context of use needed to be explored in order to contribute to the
understanding of user experience. Bradley and Dunlop [5] proposed
a multidisciplinary model of context of use integrating HCI and
context-aware computing perspectives. They define context of use
as “anything that influences the process in which focal user actions
are undertaken” and suggest the following dimensions:

o Task context: people and objects surrounding the task, which
offer advantages (“resources”) and drawbacks (“constraints”)
for its achievement.

o Physical context: includes the environmental location, nearby
physical elements and their attributes, but also weather and
light conditions.

e Social context: influences of surrounding people (relationship,
dialogue, presence and behaviour).

o Temporal context: influences of past experiences in terms
of expectations, and explanations of the present. It also in-
cludes higher-level temporal context (e.g. current time, date
or season).

o Application context: the information flow between the user
and the device (e.g. representation of the application’s state
and functioning).

o Cognitive context: the user’s cognitive abilities, habits and
attitudes.

The authors [5] also distinguish two contextual properties: mean-
ingful and incidental. Meaningful context is related to the achieve-
ment of the user’s higher-level goals, and is selected by the user.
Incidental context describes, “incidental occurrences in the contex-
tual world ... e.g., bumping into a friend”, which will exert an
influence on the user. Finally, they considered user activity as a
process in which cognitive goals are “continually shaped by peo-
ple’s perception of the meaningful and incidental contextual worlds”
(p. 428), while at the same time user actions to fulfil these goals
contribute to shaping future context.

More recently, several authors have reviewed context models to
provide a consolidated view on context dimensions. A literature
review by Jumisko-Pyykké and Vainio [27] summarises the most
cited elements of context of use, as described in 109 articles from
HCI venues. Six most studied components of context were identified,
presented in the following according to the percentage of articles
referring to each component:

o Social context (66,1%): influence of others, present physically
or in a technology-mediated fashion. Social context also
includes social norms, values, and attitudes.

e Physical context (61.5%): spatial location, functional space,
and place. Includes where the user is located, elements (arte-
facts) of the near environment they could interact with and
general functions and attributes of their surroundings.
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o Technical and informational contexts (36.7%): technical as-
pects such as available services and applications, interoper-
ability, type of device, and mixed reality.

o Temporal context (35.8%): duration of the interaction, time of
day and date (in relation to user activity patterns), level of
time pressure, and synchronism of the task.

o Task context (31.2%): task interruptions (attentional shift
away from the task), number of different competing tasks
(multitasking) as well as task’s category (goal-oriented or
action-oriented).

o Transitions (20,2% - 22/109 papers): Some cases (e.g., a mobile
context of use) also involve a changing environment, which
results in “transitions” between the dimensions of context.

It should be noted that Jumisko-Pyykko and Vainio [27] do not
detail the internal context of the user as a proper context dimension.
This tendency to isolate the user as a distinct entity might result
from the aim of reducing the overload upon the term context as
suggested by ISO standards [23, 24]. In their analysis of 36 context
models and 3741 unique context elements, Bauer and Novotny [3]
however consider the user as one of the three main component
of the social context along with the social environment and the
activity. A user’s identity includes both a stable profile (e.g., demo-
graphics) and a situational profile, which varies more frequently
(e.g., psychographics such as mood, affect, preferences, knowledge).

Knowing which contextual dimensions are involved in human-
computer interactions is a first step toward the understanding of
how context impacts UX. While there are some differences in the
number of dimensions or labelling, contextual models and tax-
onomies globally agree on the main dimensions to take into ac-
count when studying the context. Social context, physical context,
technical context, temporal context, internal context, and finally
task context appear to be the most relevant factors impacting the
interaction. Transitions might also occur when the environment is
changing during the course of the interaction.

2.3 The Context in UX Questionnaires

Questionnaires appear to be a good vector for contextual studies,
allowing users to answer them during or just after use in their eco-
logical setting. However, remote studies or self-declared measures
will require specific contextual-aspects measurement tools. Existing
UX assessment self-administered questionnaires are predominantly
focused on pragmatic and hedonic qualities of interactive systems
without actually including the context as a variable to be explic-
itly measured. The AttrakDiff scale [19] or the User Experience
Questionnaire [35] are two examples of “product-centred” UX mea-
surement tools. Their underlying models might take context into
account, assuming that the evaluation after exposure to a product
always implies and includes a certain context, yet product and con-
text are not studied separately and the resulting perception is an
evaluation of the product in context.

Other questionnaires may be used as a complement to these
measures. As an example, some authors [64] report the use of three
generic questions about the context extracted from the Geneva
Appraisal Questionnaire [57]: when, where, and with whom a re-
ported user experience took place. Partala and Kallinen [48] used a
self-made 10 statements questionnaire studying the context of the
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user experience. It was specifically developed for their experiment
based on the context framework by Jumisko-Pyykko and Vainio
[27] and included the most cited contextual dimensions (temporal,
physical, social, task and technical - contexts).

Regarding more specific aspects of the context, numerous mea-
surement tools, primarily developed by psychologists, focus on the
internal context of the user, namely the affects [52, 66], emotions
[6, 26, 57], psychological needs [59] or intrinsic motivation [53].
Amongst the questionnaires commonly used to study UX, only a
few address the notion of social context and those are predomi-
nantly used in the context of games [43]. Finally, to the best extent
of our knowledge, no existing UX questionnaire takes explicitly
into account a measure of the physical context of the interaction.

3 DEVELOPMENT OF THE UX CONTEXT
SCALE

3.1 Objectives of the Scale

The development of a UX Context Scale (UXCS) aims at providing a
holistic measurement of contextual factors for UX assessment. The
creation of this tool contributes to filling the gaps in UX evaluation
questionnaires, which lack a self-declared measure of the context
quality. The measurement of both objective and perceived aspects
of the context is especially relevant for controlling the influence
of the context. In academia, the UXCS might be used for studying
contextual factors impacting UX by providing insights into the
interrelationships between contextual dimensions and UX, resulting
in actionable recommendations for UX practitioners. In industry,
the UXCS scale might be used both for the design of an interactive
system or for its evaluation. In the first case, the focus would be
on the process (formative evaluation) allowing product designers
to better take into account contextual factors when designing a
product. In the second case, the focus would be on the product
itself (summative evaluation) and the UXCS would collect valuable
information on the influence of context on the perceived quality
of interaction. Both applications are especially relevant for highly
context-dependent products, for example mobile devices [32] [65].

3.2 Scale Development Process

Following the best practices on summated rating scale construction
[60], we first conducted a literature review to define the dimensions
and subdimensions of context relevant for the evaluation of UX. Six
main contextual dimensions were identified to compose the UXCS.
A fine-grained categorization of contextual dimensions was needed
to understand which contextual factors affect user experience and
how this occurs. We then designed a first experimental version
of the scale under the format of semantic differential items. Each
subscale is composed of both objective and perceived contextual as-
pects. The number of items in each subscale is variable and depends
on the importance of each dimension as described in the literature
and on the number of subdimensions in each dimension. We sub-
mitted the initial pool of items to five HCI experts and checked the
scale’s face validity by asking them to review each item separately
and also to assess if the scale and subscales appeared to be a good
measure of the interaction context. These experts were research
scientists with a background in psychology active in the field of HCI
and knowledgeable in UX theory and evaluation as well as scale
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Table 1: Description of UXCS subscales (experimental version)

Subscale Items Description

Physical context 7 Focused on some core properties of the physical deployment environment (e.g., noise, temperature

(PHYS-CTX) and lighting). From an objective perspective, it also gathers data on the level of familiarity related to
the location and the mobility to know if the user’s context is stable or changing rapidly (i.e., level of
dynamism).

Social context 5% Interactions between the users and other people. Their mere presence will influence users’

(SOC-CTX) perceptions and behaviours. From an objective perspective, this subscale informs whether the
interaction took place in a public or private place, with or without social interactions. The subjective
perspective is focused on the feelings of relatedness and social support [14] .

Internal context 11* Refers to the user, especially the situational profile of a user’s identity as defined by [3]: their mood,

(INT-CTX motivation and interest in the system, as well as previous expectations and opinions about the
system.

Technical context 1 Asks users whether they have encountered any technical issues with the system, without asking

(TEC-CTX) them to define precisely what type of issue they had to cope with.

Task context 5% Not focused on tasks per se - as this would imply as many tasks as users - but rather on the task

(TASK-CTX) process and focus devoted to the task. Degree of control, multitasking (competing tasks) and
obstrusiveness (distractions) are of particular interest.

Temporal context 4 Users’ perceived temporal aspects of the interaction, illustrated by the level of time pressure or the

(TEMP-CTX) adequacy of the moment when it took place. Duration of last interaction and regularity of use are

also explored as objective contextual factors

* In the final version of the UXCS scale (see Appendix A), the social context includes 4 items, the task context includes 4 items and the
internal context is split in two dimensions: internal context and perceived resources.

development. The expert review was first conducted individually,
followed by an expert committee meeting. This expert review re-
sulted in a slight decrease in the number of items, as some items did
not reach consensus amongst the experts. We also pilot tested the
scale on 10 users to ensure the understandability of the items and
the format, resulting in changes in the wordings of several items.
Users encountered no issue in understanding the item format and
reported that the scale overall was easy to understand and easy to
use. After slight refinements, we administered the scale to a sample
of 147 respondents through an online study.

3.2.1 Contextual Dimensions and Subdimensions. The experimen-
tal version of the UX Context Scale was composed of 33 items (Table
1), divided into 6 subscales, as derived from the literature review.
After refinement (process described under section 4), the final ver-
sion of the scale is composed of 30 items (12 items measuring the
objective context and 18 items measuring the perceived context)
divided into 7 dimensions.

Social, physical, task, temporal and technical context dimensions
are part of the core components as identified by Jumisko-Pyykko
and Vainio [27] in their literature review. Regarding the internal
context, it has been pinpointed by Korhonen et al. [32] as missing
in most context studies since it describes the users’ characteristics
[27, 51]. Following Dey [10] and [3], users were considered in our
study as “entities” in the same way as location or artefacts, and
the assessment of their internal state was therefore included as the
internal context subscale in the UXCS.

Despite the importance of the technical context involved in the
interaction (i.e., the quality of the technical device and environment

supporting the interaction), technical-related aspects are very diffi-
cult to evaluate from the users’ point of view, as users are generally
not IT experts. We therefore decided to only ask final users whether
they have encountered technical issues with the system, without
asking them to define precisely the type of issue. This question also
allowed our scale to remain at a generic level, compatible with the
assessment of various types of systems or products.

3.2.2  Objective and Subjective Contextual Factors. The UXCS en-
compasses both objective and subjective (i.e., perceived) parameters
of the user’s context in each subscale. Objective items have no va-
lence, they are meant to describe factual information (e.g., being
in a public or private place). Subjective items are tinted by a value
judgment (e.g., being in an unpleasant vs. pleasant location), one
extreme of the scale being negative, the opposite being positive. Ob-
jective items characterize the situation in which the user is placed
and may also be used from a research point of view to assess the
impact of specific objective situations on UX. They will therefore be
used as informative variables, helpful to interpret users’ opinions
and feelings toward a system. Subjective items will be averaged per
subscale to constitute the evaluation of the perceived context quali-
ties. They will therefore constitute core factors to study. Principal
component analyses have been performed on subjective items only
to check for the validity of the UXCS structure while reliability has
been assessed through separate analyses.

3.2.3 Response Categories and Rating Scales. When designing a
measurement scale, the number and type of response categories has
to be carefully defined, as it may influence the psychometrical data
quality. Standard advice is to use five to nine categories [56]. The
UXCS uses 7-points bipolar anchors (called “semantic differentials”
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Table 2: Experimental version of the User Experience Context Scale (UXCS)

While using the system, I was:

Physical context

PHYS1 In an unfamiliar place

PHYS2 In an unpleasant location

PHYS3 In a noisy place

PHYS4 In a moving / vibrating environment

PHYS5 Unpleased with the temperature

PHYS6 Unpleased with the lighting

PHYS7 Moving (mobile usage)

Social context

SOC1 In a public space

SOC2 Not interacting with people

SOC3 Feeling alone

SOC4 Feeling unsupported

SOC5* *Bothered by others

Internal context

INT1 I had no expectations about the system

INT2 I had no previous experience with the system
INT3 I had a bad opinion about it

INT4* *I felt pressed to use it

INT5 Demotivated

INT6 Not interested

INT7 In a bad mood

INTS8 I had insufficient skills to use it

INT9 I did not have enough time to spend on it
INT10 I had the need to be helped or trained
INT11 Powerless over my environment
Technical context

TEC1 Encountered technical problems

Task context

TASK1 I was doing several things simultaneously
TASK2 I was often interrupted

TASK3 I focused on the product

TASK4* *I felt serious

TASKS5 Having no specific tasks to achieve

Temporal context

TEMP1 I used the system only once

TEMP2 I spent a short time using the system

TEMP3 I was interacting at an uncomfortable pace
TEMP4 It was not the right moment to use the system

In a familiar place

In a pleasant location

In a quiet place

In a steady environment
Pleased with the temperature
Pleased with the lighting
Remaining still

In a private space

Interacting with people

Feeling related to other people
Feeling supported
Unbothered by others™

I had high expectations about the system
I already had experience with the system
I had a good opinion about it

I felt free to use it*

Motivated

Interested

In a good mood

I had sufficient skills to use it

I had enough time to spend on it

I had no need to be helped or trained
In control of my environment

Encountered no technical problems

I was focusing on the task

I was never interrupted

I focused on attaining my goals
I felt playful”

Having specific tasks to achieve

I am using the system regularly

I spent a long time using the system

I was interacting at a comfortable pace

It was the right moment to use the system

Items assessing perceived contextual dimensions are indicated in bold. Each item is rated on a 7-points bipolar anchor. Items with an asterisk

* were removed from the final version of the scale (see Appendix A).

by Osgood [45]). This choice was made in order to allow for easy
comparison between contextual factors and UX-related aspects (as
it follows the form of the AttrakDiff scale [19] or User Experience
Questionnaire [35], two major UX evaluation tools). The response
scales were not labelled, as shown in Appendix A.

The overall structure and internal consistency of our UX Context
Scale and subscales has been tested through an online study aimed
at assessing users’ experiences with the online professional network
LinkedIn.

4 METHOD

4.1 Participants and Procedure

The study was broadcast online on the professional network
LinkedIn, and thus involves a non-probabilistic sample. The choice
of an online study was made in order to assess the interaction con-
text in an ecological setting, and to collect data on a wide variety of
interaction contexts. We explained the participants that the main
objective of the study was the evaluation of users’ experience with
LinkedIn. Considered as part of this overall evaluation, the context
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was not explicitly mentioned in the introduction of the survey and
participants were not asked to do a specific task while interacting
with the system. Participants gave informed consent and were not
compensated for their participation. The questionnaire consisted of
three parts: evaluation of the system using the abridged AttrakD-
iff scale, assessment of objective and subjective contextual factors
using the UXCS, and demographic questions (age, gender, country
of residence, mother tongue and familiarity with technology). 147
complete answers were collected. Ten participants having declared
a score of English proficiency inferior to 5 out of 7 were filtered out
of the study as a precise understanding of each item was required
for this validation study. The remaining 137 valid answers were
quite balanced regarding gender, with respectively 65 men and
72 women. Average age of participants was 38.9 years. Almost all
participants declared feeling at ease with technology (M = 6.53 out
of 7; 97.8% having a score higher than 5 out of 7).

4.2 Material

4.2.1 User Experience Evaluation. First, we asked participants to
evaluate their experience with the system using the 10-items
abridged AttrakDiff [19] [22]. One item (cheap-premium) was
proven unreliable in a previous study [15] and thus not included in
our study. The measurement relies on bipolar seven-point anchors.
Evaluated system’s qualities are Pragmatic Qualities (ATD_PRAG),
Hedonic Qualities (ATD_HEDO) and Attractivity (ATD_ATT). The
multidimensional structure of the AttrakDiff allows for a distinc-
tion between several UX dimensions with regards to the impact of
the interaction context.

4.2.2  UX Context Scale. Users were invited to fill out the UXCS.
Evaluated contextual dimensions are Physical Context, Social Con-
text, Technical Context, Task Context, and Temporal Context. The
experimental version of the UXCS is composed of 12 items related
to objective contextual factors and 21 items related to subjective
contextual factors (see Table 2).

4.2.3 Data Analysis. Data was analysed using the SPSS Statistics
25. Item codes will be used for the description of the results (see
Table 2). There was no missing data. Univariate statistics were run
to examine the means and standard deviations of each item as well
as to check for possible outliers or entry errors. No outliers or entry
errors were found. For the sake of brevity and following APA norms,
detailed statistics presented in tables are not necessarily repeated
in the text.

5 RESULTS
5.1 Validation of the UX Context Scale

A principal component factor analysis was run on 21 items initially
composing the perceived aspects of the UX Context Scale. The
suitability of PCA was assessed prior to analysis. Inspection of
the correlation matrix showed that all variables had at least one
correlation coefficient greater than 0.3. The overall Kaiser-Meyer-
Olkin (KMO) measure was 0.76, which is ‘middling’ according to
Kaiser’s [29] classification and higher to the .6 value suggested
by Tabachnick and Fidell [63]. Bartlett’s Test of Sphericity was
statistically significant (p <.001), indicating that the data was likely
factorizable.
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Principal component analysis provided an initial number of six
possible factors (based on components with eigenvalues greater
than 1), explaining 65% of variance in the data. Three items (SOC5,
TASK4, INTS5), not loading clearly on any of the six factors identified,
were deleted from the scale. The final dataset was composed of
18 pairs of items. Component loadings and communalities of the
rotated solution are presented in Table 3. This six-factor solution
explains 70.2 % of variance in the data. A Varimax orthogonal
rotation was employed to aid interpretability.

The first factor, related to the Internal context, explains 27% of
the observed variance in the data. The second factor, related to
the Physical context, explains 14.8% of variance, the remaining four
factors explaining between 8.8 and 5.7% of observed variance each.
The rotated component matrix shows that almost all items have
high loadings on their respective factor and low loadings on all
other factors. Exceptions are items INT8 (I had insufficient skills
to use it / I had sufficient skills to use it) and INT9 (I did not have
enough time to spend on it/ had enough time to spend on it), which
overlap on several dimensions. Except for the internal context, which
appears to be split up into two different constructs, this six-factors
solution reflects a structure that adequately relates to our empirical
examination of the interrelationships among contextual-related
dimensions. Identified subsets share sufficient variation to justify
their existence as factors measuring the perceived context of human-
computer interactions. As shown in Table 3, four items composing
the initial Internal context subscale appear to load on a separate
subscale (items INT8 to INT11). We call this subscale Perceived
resources (RES_CTX), as all four items are dealing with the user’s
perceived resources in terms of skills, time, need for training or
control over the environment. Differentiating Perceived resources
from Internal context makes sense if one considers that resources
might not only relate to the user’s mental state but could also be
attributed to an external causality. It is aligned with [3] definition
of resource availability.

Reliability of the subscales has been tested using Cronbach’s
alpha (Table 4) [8]. All subscales showed high internal consistency,
with Cronbach’s alpha ranging from .68 (Perceived Resources) to .93
(Internal Context). All subscale items are worth retaining as: (1) no
single deletion would cause a substantial increase in Cronbach’s
alpha and (2) all items correlate with their total scale to a moderate
or high degree. Overall, the UXCS (including 18 items divided into 6
contextual dimensions) had a Cronbach’s alpha = .78. We computed
a component-based score for each perceived contextual subscale
along with a global score for the perceived quality of the context.

The experimental version of the UXCS has been refined accord-
ing to these results, by splitting the internal context into internal
context and perceived resources. Each of this subscale entails 5 items
in total when counting both objective and perceived contextual di-
mensions. The final version of the scale is composed of 30 items (12
items measuring the objective context and 18 items measuring the
perceived context) divided into 7 dimensions (the Technical context
constitutes a single item dimension, only measuring an objective
aspect, thus not included in the preceding factorial and reliability
analyses).
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Table 3: Rotated structure matrix for PCA (Varimax rotation)

Scale / Item Rotated Component Coefficients Communalities
1 2 3 4 5 6
INT3 .708 .596
INT5 .801 766
INT6 .854 772
INT7 .738 .685
PHYS2 .644 .564
PHYS5 792 .693
PHYS6 .880 .825
INTS .482 677 .730
INT9 573 331 471
INT10 774 .659
INT11 .694 672
TASK1 .694 .596
TASK2 793 772
TASK3 794 .679
TEMP3 .803 746
TEMP4 .836 822
SOC3 .848 815
SOC4 .833 783
EigenValue 4.86 2.67 1.58 1.4 1.1 1
% variance explained 27 14.8 8.8 7.8 6.1 5.7

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. Component loadings <.30 are

suppressed. Major loadings for each item are bolded.

Table 4: UXCS subscales: reliability analysis (Cronbach’s @)

Subscale Nb items Min Max M SD a

PHYS CTX 3 3 7 5.88 0.93 .75
SOC_CTX 2 1 7 4.53 1.25 .75
INT CTX 4 2.5 7 5.31 1.07 .86
RES_CTX 4 1.25 7 5.70 1.02 .68
TASK_CTX 3 2 7 491 1.34 .69
TEMP_CTX 2 1 7 5.60 1.06 .74
UXCS_TOTAL 18 3.37 7 5.32 0.65 .78

5.2 Perceived Contextual Dimensions

Participants’ ratings (7-points scales) indicated that perceived
contextual dimensions were on average positively evaluated
(UXCS_TOTAL M = 5.32, SD = 0.65) (Table 4). The physical con-
text and perceived resources subscales were assessed as the most
positive dimensions (M = 5.88 and 5.70, respectively), whereas the
social context and task context obtained the lowest ratings (M =
4.53 and 4.91, respectively). Bivariate correlations analyses were
performed to study the relationships between perceived contextual

subscales (Table 5). The physical context is significantly and pos-
itively correlated to all other subscales, except the social context.
Main relationships are found between physical context and temporal
context (r =.31), task context (r =.31) and internal context (r =.27).
Feeling pleased by the physical surrounding environment is thus
linked to every other context dimension but not to the feeling of
relatedness and social support. The social context is mainly linked to
the internal context (r =.42). Except for the task context, the internal
context is also correlated to all other subscales, especially to the
perceived resources (r =.46) and temporal context (r = .33). Perceived
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Table 5: Bivariate correlations between UXCS perceived contextual subscales

Perceived Context Subscale PHYS SOC RES INT TASK TEMP
PHYS Pearson correlation 1 ,128 ,194" 273" 1306 1306
Sig. (2-tailed) ,137 ,023 ,001 ,000 ,000
SOC Pearson Correlation ,128 1 ,189* ,425** -,013 ,189*
Sig. (2-tailed) 137 ,027 ,000 880 ,027
RES Pearson Correlation 194" 189" 1 456" 021 3457
Sig. (2-tailed) ,023 ,027 ,000 810 ,000
INT Pearson Correlation 279" 448™ 462" 1 -,086 379"
Sig. (2-tailed) ,001 ,000 ,000 318 ,000
TASK Pearson Correlation 306 -013 ,021 -072 1 ,286
Sig. (2-tailed) ,000 ,880 ,810 ,405 ,001
TEMP  Pearson Correlation 306 ,189" 345 333" ,286 1
Sig. (2-tailed) ,000 ,027 ,000 ,000 ,001

resources are mainly correlated to the internal (r =.46) and temporal
context (r =.34), but not to the task context.

5.3 Links between Objective and Perceived
Contextual Dimensions

Our results show links between the objective reported context of
use and perceived quality of the context. Regarding the physical
environment, items PHYS1, PHYS3, and PHYS4 are positively corre-
lated to the global perceived context (r = .32, .38 and .41 respectively,
p < .001). The facts of using LinkedIn in a familiar, quiet and steady
environment are linked to a better assessment of the perceived
context. Item PHYS1 (I was in an unfamiliar place/in a familiar
place) is also positively correlated to perceived resources (r =.34,
p < .001), suggesting that users in a familiar place perceive their
internal resources as better than users in an unfamiliar place. The
correlation between PHYS7 (I was moving/I was remaining still) and
TEC1 (technical problems were encountered/no technical problems
were encountered) (r =.45, p < .001) suggests that more technical
issues were encountered when the user was moving (probably us-
ing the mobile version of the system). Results also show that being
in a private space (vs. in a public space; item SOC1) is related to a
better focus on the task (r = .31, p <.001) and a better assessment of
perceived physical context (r =.39, p <.001). On the contrary, SOC2
(I was not interacting with people/interacting with people) is nega-
tively correlated to the task context (r = -.38, p < .001) especially
TASK2 (r = -.48, p < .001): the more users were interacting with
people, the less they focused on the task due to interruptions.

The results also show that the more users had specific tasks to
achieve, the higher their expectations about the system (correlation
between TASKS5 and INT1; r = .31, p < .001). Unsurprisingly, the
correlation between perceived resources and INT2 (r = .21, p = .015)
suggests that having previous experience with the system increases
the assessment of perceived internal resources.

5.4 Impact of Contextual Dimensions on User
Experience

Overall, the user experience of the platform (ATD_TOTAL) is evalu-
ated as quite good with an average score of M = 4.82 (SD = 0.91).

Attractiveness (M = 5.11, SD = 1.03) and Pragmatic Quality (M =
4.91, SD = 1.05) are assessed as better than Hedonic Quality (M =
4.51, SD = 1.04). Table 6 presents descriptive statistics and reliability
analyses related to the AttrakDiff scale and subscales.

What is the impact of contextual dimensions on UX? Table 7
shows the bivariate correlations between UXCS and AttrakDiff,
with their respective subscales. First, we see that the UXCS is posi-
tively correlated to the AttrakDiff (r = .43) and to all its subscales
(from .37 to .38). The more the context is perceived as positive, the
more the user experience is reported as positive as well. A linear re-
gression performed with UXCS_TOTAL as an independent variable
and ATD_TOTAL as a dependant variable show that context prop-
erties predicted UX scores, Béta = .43, #(136) = 5.47, p < .001, and
that 18.1% of the total variation in the reported UX can be explained
by the perceived quality of the context, R? = .18, F(1, 135) = 29.8, p
<.001. When only entering INT_TOTAL as independent variable,
we see that this variable predicts UX scores, Béta = .57, #(136) =
10.5, p < .001, and explains 45% of the total variation in the reported
AttrakDiff rating, R? = 45, F(1, 135) = 110.65, p < .001. Perceived
context, and especially Internal context is useful as a predictor of
UX assessed by the AttrakDiff scale.

At the subscale level, the main correlation is found between
the perceived internal context and the AttrakDiff scale (r = .67, p
< .001) and subscales. Perceived internal context is therefore the
dimension being the most strongly linked to the global user expe-
rience. Regarding the impact of the opinion about the system on
the UX, we see a strong correlation between item INT3 and the
AttrakDiff (r = .62, p < .001). This confirms previous findings by
Raita and Oulasvirta [49], which showed how favourable product
expectations boost subjective usability ratings. Both user’s moti-
vation (INT5) and interest (INT6) are strongly correlated to the
AttrakDiff score (r = .55 and r = .54, respectively).

In addition to the internal context subscale, three other subscales
are correlated to the AttrakDiff: social context (r = .33), perceived
resources (r = .36) and temporal context (r = .28). The correlations
are however weaker than the coefficients observed between internal
context and UX. Social context is especially linked to the perceived
hedonic quality (r = .31) and attractivity (r = .33), whereas Perceived
resources is more correlated to the system’s pragmatic quality (r
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Table 6: Abridged AttrakDiff scale: descriptive statistics and reliability analyses using Cronbach’s alpha o (N = 137)

M SD Nb items a
AttrakDiff Total (ATD_TOTAL) 4.82 0.91 9 .90
Pragmatic Quality (ATD_PRAG) 491 1.05 4 .83
Hedonic Quality (ATD_HEDO) 4.52 1.04 3 .79
Attractivity (ATD_ATT) 5.11 1.03 2 .84
Table 7: Bivariate correlations between UXCS subscales and AttrakDiff (N = 137)
Perceived Context Subscale ATD_TOTAL ATD_PRAG ATD_HEDO ATD_ATT
UXCS_TOTAL Pearson Correlation ,425** ,368** ,376** ,379“
Sig. (2-tailed) ,000 ,000 ,000 ,000
PHYS CTX Pearson Correlation ,093 ,103 ,086 ,030
Sig. (2-tailed) ,279 ,229 ,317 ,725
SOC_CTX Pearson Correlation ,327** ,248** ,312** ,328“
Sig. (2-tailed) ,000 ,003 ,000 ,000
INT_CTX Pearson Correlation ,671** ,595“ ,556** ,626**
Sig. (2-tailed) ,000 ,000 ,000 ,000
RES CTX Pearson Correlation ,356** ,379** ,262** ,251**
Sig. (2-tailed) ,000 ,000 ,002 ,003
TASK_CTX Pearson Correlation -,155 -,161 -,122 -,106
Sig. (2-tailed) ,071 ,060 ,157 ,218
TEMP_CTX Pearson Correlation ,281** ,217* ,285** ,251**
Sig. (2-tailed) ,001 011 ,001 ,003

=.38) than to its hedonic quality (r = .26) or attractivity (r = .25).
The positive correlations between the temporal context and At-
trakDiff subscales (ranging from .217 to .285) confirm previous
findings by Partala and Kallinen [48], who witnessed a bigger level
of time pressure during most unsatisfying experiences compared to
most satisfying experiences reported by users. The two remaining
UXCS subscales, namely physical context and task context, are not
correlated to the global AttrakDiff rating nor to any of its subscales.

6 DISCUSSION
6.1 Development of the UX Context Scale

Our findings confirm the relevance of the UXCS for the measure-
ment of both objective and perceived contextual factors involved
in user experiences. Regarding perceived contextual factors, princi-
pal components analysis and reliability analyses have shown the
coherence of the current structure of the scale including 18 items
divided into 6 contextual dimensions. As compared to the initial
envisioned structure, three items were deleted (SOC5, INT5 and
TASK4) and four items of the Internal Context subscale that were
loading on a separate factor now compose the Perceived Resources
subscale (to which we added the accompanying objective context
item INT2). All UXCS subscales show a high internal consistency,
with Cronbach’s alpha ranging from .68 (Perceived Resources) to
.86 (Internal Context). Following Grimm and Yarnold’s [13] rec-
ommendations on the subjects-to-variables ratio, validating the
construction of our scale through principal component analyses
required a representative sample, sized minimum 5 times bigger

than the amount of items used (and a minimum of 100 participants
regardless of the ratio). With a sample of 137 participants, we could
adequately analyse the results of the initial 21 pairs of items com-
posing the UXCS perceived context. Nevertheless, the validation
of a summated rating scale requires the consolidation of results
through several studies involving large samples of participants and
various use cases.

In the design of the UXCS, the distinction between objective and
perceived contextual dimensions allows for a better understanding
of the context of use and its impact on the felt experience. Thir-
teen items from the UXCS aim at informing about the objective
contextual situation in which respondents are placed during the
interaction with a system. In the case study used to conduct our
analyses (on the social network LinkedIn), these items focused on
the objective use context and provided us with valuable informa-
tion. We learned that the interaction generally takes place in a quiet,
familiar place and that the users are majorly not interacting with
other people. The participants had previous experience with the
system. The users declared having some expectations about the
system and specific tasks to achieve. This information might seem
trivial and one might argue that user research (e.g., interviews or
observation) could provide the same results. However, in the case
of online studies, practitioners do not necessarily have access to
such valuable information to characterize the context of interac-
tion. Sensor data, widely used in pervasive computing [44], can
provide a lot of contextual information (on time, activity, move-
ment, device, external elements such as weather, etc) but still faces
challenges and fails to understand several aspects of the context.
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In addition, as these 12 items can easily be used as independent
variables in statistical analyses, the UXCS allows for the evalua-
tion of the impact of these contextual parameters on UX. We can
for instance understand how being in mobility or interacting with
people influences the overall experience with a system or service.
The resulting 30-items scale, formalized as the User Experience
Context Scale (UXCS), is integrative (encompassing all dimensions
of the interaction context), multi-dimensional (with independent
subscales for each dimensions) and generic (applicable to a wide
range of settings and evaluation type). It supports a richer view on
the influence of contextual dimensions on user experience.

6.2 Links between UX and Contextual
Dimensions

Beyond aspects related to the construction of the scale, this study
also contributes to exploring the links between UX and the several
context dimensions composing the UXCS. In the present study,
the overall perceived quality of the interaction context statistically
explained 18% of the variability in UX assessment, thus providing
evidence for the relevance of such a measurement.

We saw that the UXCS is positively correlated to the AttrakDiff
(r = .43, p < .001) and to all its subscales. The more the context is
perceived as positive, the more the user experience is reported as
positive as well.

At the subscale level, the internal context, which was already
identified as a key dimension in the literature, is significantly and
strongly correlated to every AttrakDiff’s subscale. This internal
context explains 45% of the total variation in the reported UX score.
This is not surprising as UX is focused on the user and their feelings
during the interaction. The user is one of the pillars influencing
UX, along with the system and the context. Studying the internal
context as a distinct dimension may thus seem redundant since the
user (and their internal context) is already part of measured UX.
This assumption would support Hassenzahl’s understanding of the
context and the way his research work on UX deals with context.
Can a judgment on the appeal of a product be “context-free”[22]?
Instead of focusing on the situation (context), he argued to focus on
the meta-motivational state the situation triggers, so called “usages
modes” [20]. His claim is that these usage modes may be easier
to define and more general than the complex description of the
situation. In other words, it seems to play no role whether some
contextual factors are positive or negative unless this somehow
impacts the user’s internal state, which in turn impacts product
perception and evaluation. This internal context would “summa-
rize” external attributes of the environment. Usage modes were
experimentally manipulated in some of his studies [16, 17] and a
“Usage Mode Scale” was even featured in one of them [21]. Data pro-
vided in the present study tend to support Hassenzahl’s assumption
claiming that what is crucial is the internal state of mind, triggered
by the context.

Our results show an absence of correlation between the physical
context and the AttrakDiff scale or any of its subscales, suggesting
that the physical environment is not linked to the felt experience.
In our study, the high average rating and small standard deviation
related to the Physical Context subscale (M = 5.88, SD = 0.93) does
not allow for a distinction between users placed in a deteriorated

Carine Lallemand and Vincent Koenig

physical environment vs. users placed in a comfortable physical
environment. Previous research has shown that characteristics of
the physical context such as the physical location or user’s mobility
affected task performance [28, 42]. Hence, it seems that different
aspects of physical context indeed play a great role in the quality
of an interaction, and unfavourable contexts have been compared
in the literature to temporary physical or cognitive impairments
[2]. This line of research is related to the concept of “situationally-
induced impairments and disabilities” [54, 55]. In this view, users’
abilities are constrained by contextual factors (e.g., one-hand oper-
ation, vibrations, demands for the user’s attention, stress), which
temporarily impede reaching an optimal level of performance in
the interaction. As these situationally-induced impairments are
temporary, the user is less likely to develop a coping strategy. This
fact strengthens the need for devices and interfaces that adapt au-
tomatically depending on a given physical context [54]. To explain
the absence of correlation between physical context and the per-
ceived UX in the present study, our assumption is that the physical
context may act as a “deficiency need, that creates negative affect
if blocked, but not necessarily strong positive feelings if fulfilled”
([14] p. 358). The physical context would thus negatively impact
the UX if perceived as uncomfortable but not necessarily create
a positive UX if perceived as comfortable. The same assumption
could be relevant to test regarding technical issues a user might
encounter during interaction (item TEC1). Not encountering any
issue would not be seen as particularly satisfying, whereas encoun-
tering technical problems could strongly impede the quality of the
interaction and reported UX.

6.3 Limitations and Future Work

The present research entails several limitations. First, the UXCS
has been tested in the present study on a single sample involv-
ing a single use case. As in all scale development processes, it is
thus necessary to consolidate these results on additional cases and
samples to ensure the stability and validity of the UXCS structure.
Further testing the scale in different contexts also allows to avoid
the pitfall of UX scales described by [34], who critically reflect on
the use and relevance of standardized scales to conduct evalua-
tions in business contexts. To do so, we plan to apply the UXCS
to different use cases encompassing various usage modes, and to
pay a special attention to the four context properties described by
Jumisko-Pyykké and Vainio [27]. The impacts of the level of mag-
nitude, level of dynamism or type of patterns on the UX should be
explored, as well as typical combinations of contextual dimensions
(i.e., which different context elements are usually present simulta-
neously). As the current study design was not adequate to inform
on the relation between UX and the physical context, future studies
should also focus on differences in the physical context. This can
be made for instance by using a between-subjects experimental
protocol where a group of users placed in a “deteriorated” physical
environment (e.g. noise, mobility) is compared to users placed in a
comfortable physical environment. As of now, and beyond simple
considerations about the distribution of answers on the scales, it is
challenging to speculate on which values indicate an “adequate” or
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“good” perceived context. Some UX scales, like the UEQ [35], pro-
vide a benchmark using data from hundreds of product evaluations
covering a wide range of applications.

Additionally, the formulation of INT1 “I had no expectations
about the systems” vs. “I had high expectations about the system”
appears as ambiguous in wording as the opposite of “high” would be
“low” and the opposite of “not having expectations” would simply
be to “have certain expectations”. Consistently with the other items
of that scale, the second option could be preferred. Yet, whether the
presence of expectations is considered as an objective factor (factual
information as per our definition) or a subjective one (tinted by
a value judgment) should also be discussed in future work. Raita
and Oulasvirta [49] define product expectations as “beliefs and/or
emotions related to a product that are formed before its actual use”
and further state that the “important of product expectations is
related to the fact that even when a technology is novel to its users,
certain predispositions still shape their actions and experiences”.

Last, the number of items composing the scale overall (30 items)
might seems too high to be considered time efficient, especially
in survey studies where the UXCS would be combined with other
attitudinal measurement items. As every subscale of the perceived
context shows high internal reliability, it is possible to use the
UXCS in a modular fashion by selecting only the dimensions of
the context of interest for each study. As previously discussed, the
internal context and perceived resources might for some seems
redundant with measurement of the overall user experience, for
instance when combined with a measure through the Attrakdiff
[19] or UEQ [35] questionnaires as it was the case in the present
research protocol. Those two subscales could be filtered out when
appropriate.

7 CONCLUSION

The development of the User Experience Contextual Scale (UXCS)
aims at providing a holistic measurement of contextual factors for
UX assessment. The creation of this measurement tool contributes
to filling the gaps in UX evaluation questionnaires, which are cur-
rently lacking a self-declared measure of the quality of the context.
The resulting 30-item scale, formalized as the User Experience Con-
text Scale (UXCS), is integrative (encompassing all dimensions of
the interaction context), multi-dimensional (with independent sub-
scales for each dimensions) and generic (applicable to a wide range
of settings and evaluation type). It supports a richer view on the
influence of contextual dimensions on user experience.

Our findings confirm the relevance of the UXCS as a distinct
measure of the context especially useful to control for the influence
of the context or to characterize contextual aspects involved in a
situation. Being able to isolate the portion of variance due to each
contextual dimension is one of the benefits of the UXCS. This study
also showed that the format of the UXCS makes it an easy to use,
easy to deploy and easy to answer questionnaire. From a psycho-
metrical perspective, the current UXCS structure was confirmed
by a PCA showing good internal consistencies of its subscales. Of
course, additional use cases involving other experimental situa-
tions are needed to provide further empirical validation of our scale.
By proposing a quantitative and self-reported measurement tool
to assess contextual factors, we aim at easing and promoting the
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integration of the context as a core dimension of UX evaluations.
The UXCS scale can be used both for the design of an interactive
system and for its evaluation. In the first case, the focus will be on
the process (formative evaluation) allowing product designers to
better take into account contextual factors. In the second case, the
focus will be on the product itself (summative evaluation), and the
UXCS will collect valuable information on the influence of context
on the perceived quality of interaction. Both applications might be
especially relevant for highly context-dependent products, as for
example mobile devices.
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The UXCS is composed of 30 items in total: 12 items assessing

objective contextual dimensions and 18 items assessing perceived
contextual dimensions (in bold). Each item is rated on a 7-points

bipolar anchor.

While using the system, [ was:
Physical context

In an unfamiliar place

In an unpleasant location

In a noisy place

In a moving / vibrating environment
Unpleased with the temperature
Unpleased with the lighting
Moving (mobile usage)

Social context

In a public space

Not interacting with people
Feeling alone

Feeling unsupported

Task context
Doing several things simultaneously
Often interrupted
Focused on the product
Having no specific tasks to achieve

Technical context
Encountering technical problems

Internal context

Demotivated
Not interested
In a bad mood

While using the system, (I had):
Internal context

No expectations about the system
A bad opinion about it

Perceived resources

No previous experience with the system
Insufficient skills to use it

Not have enough time to spend on it
The need to be helped or trained
Powerless over my environment

Temporal context

Used the system only once

Spent a short time using the system

I was interacting at an uncomfortable pace

It was not the right moment to use the system
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In a familiar place

In a pleasant location

In a quiet place

In a steady environment
Pleased with the temperature
Pleased with the lighting
Remaining still

In a private space

Interacting with people

Feeling related to other people
Feeling supported

Focusing on the task

Never interrupted

Focused on attaining my goals
Having specific tasks to achieve

Encountering no technical problems

Motivated
Interested
In a good mood

High expectations about the system
A good opinion about it

Already some experience with the system
Sufficient skills to use it

Enough time to spend on it

No need to be helped or trained

In control of my environment

Been using the system regularly

Spent a long time using the system

I was interacting at a comfortable pace

It was the right moment to use the system
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