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Abstract. Measuring organizational UX Capability /Maturity (UXCM)
has been difficult or inaccurate. Moreover, the lack of empirically de-
veloped maturity models, models validated in practice, studies demon-
strating their benefit and poor documentation or support for their use,
has made this measurement even more problematic. To date, there is
no straightforward and efficient method to assess UXCM although such
assessment is a prerequisite for the improvement of UX processes. UX
artifacts, methods and resources contribute toward the execution of UX
processes: the production of UX artifacts demonstrate the execution of
a process, whereas the use of UX methods demonstrates the implemen-
tation of specific UX processes with specific UX resources. In this paper,
we present a measurement structure aiming at assessing organizational
capabilities to implement UX processes. This structure consists of a ca-
pability scale, a maturity scale, a rating scale and a set of process at-
tributes as measurable characteristics of UX processes. The contribution
of this paper is threefold: a description of the measurement structure for
the UXCM assessment, a questionnaire for the capability assessment by
means of online survey of remote interviews and the documentation of
a case study demonstrating the efficiency of the proposed model in an
industrial project.

Keywords: User Experience - UX Process - Capability Maturity As-
sessment - Process Assessment Model.

1 Introduction

Many organizations have integrated User Experience (UX) processes into their
formal software development model because UX processes help improving the
user experience with their products and increasing organizational efficiencies [1].
User-Centred Design (UCD) is a methodological approach for product develop-
ment which places users and their needs at the core of the development process
[11]. Tt is by now generally accepted that UCD should integrate UX processes
[15]. Moreover, organizations in sectors such as automotive industry, education,
entertainment, health or retail could benefit from the integration of UX pro-
cesses into their software development model in order to develop products that
better fit user needs and expectations [24, 25].



2 L. Rukoni¢ et al.

This growing interest for UX has resulted into numerous ad-hoc approach
variations for integrating UX into software development models [19], making it
difficult or even impossible to assess the UX capability /maturity of an organiza-
tion. The UX capability /maturity of an organization is the extent to which this
organization consistently achieves UX processes. UX Capability /Maturity Mod-
els (UXCMMs) have generally been associated with the assessment of UX capa-
bility /maturity, as these models also provide support for increasing UX organi-
zational efficiencies [12, 14]. However, the assessment of UX capability /maturity
remains a challenge because of the lack of UXCMMs validated in practice, lack
of empirical data demonstrating their benefit for organizations and lack of doc-
umentation or support for their use in practice [14].

Capability /Maturity Models (CMMs) include a Process Reference Model
(PRM) and a Process Assessment Model (PAM). A PRM describes a set of
processes and their interrelations within a process lifecycle, whereas a PAM is
a measurement structure for the assessment of the capability or performance of
organizations to implement processes [9]. Following Paulk’s pioneer model [20],
CMMs typically include five maturity levels: initial (level 1), repeatable (level
2), defined (level 3), managed (level 4) and optimized (level 5). The purpose of
CMNMs is to support organizations moving from lower to higher maturity levels.
In a CMM, both base practices and work products serve as indicators of the
capability /maturity of processes.

Our previous work [13] focuses on the specification of a UXPRM describing
primary UX lifecycle processes and a set of supporting UX methods and arti-
facts. In this paper, we present a UX Process Assessment Model (UXPAM) for
measuring the UX capability /maturity of organizations. The proposed UXPAM
consists of a capability scale, a maturity scale, a rating scale and a set of pro-
cess attributes as measurable indicators of the achievement of UX processes. In
particular, we use UX artifacts, methods and resources as indicators as we ar-
gue that UX artifacts, methods and resources contribute to the execution of UX
processes as follows: the production of UX artifacts demonstrates the execution
of UX processes, whereas the use of UX methods demonstrates the implemen-
tation of specific UX processes with specific UX resources. The contribution of
this paper is threefold:

1. The description of a complete measurement structure for assessing UX ca-
pability /maturity in organizations;

2. A questionnaire that serves as tool for measuring UX capability /maturity in
organizations by means of survey research or interview;

3. The documentation of a case study demonstrating the efficiency of the pro-
posed UXPAM in a project conducted with four industrial partners.

2 Background

2.1 Capability/Maturity Model

CMDMs address both generic and specific contexts such as Usability Engineer-
ing (UE) [5], healthcare [24] and software development [20,23]. They were in-
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troduced to evaluate an organization’s maturity and capability. The maturity
refers to the ability to consistently implement processes, while the capability
of processes refers to the ability to achieve the required goals of a process [3,
14]. CMMs describe the organization’s evolution from a less ordered to a more
structured state. The maturity of an organization can be assessed by measur-
ing the capability of processes [14]. In addition, CMMs give recommendations
for improving processes by adopting base practices and help organizations to
achieve their business goals. Only a few evaluations of CMMs have been pub-
lished because they are resource-intensive. Goldenson and Gibson [7] document
12 case studies that show how the implementation of the Capability Maturity
Model Integration (CMMI) framework [23] increases the performance of organi-
zational processes (e.g. reduction of costs and delays) and brings benefits such as
increased customer satisfaction. Typically, CMMs include a PRM and a PAM.

2.2 Process Reference Model

PRMs describe a set of processes and their interrelations in a process lifecycle [9,
10, 14]. Additionally, they describe the objectives, expected outcomes and related
work products that demonstrate the execution of a specific process. Usually,
PRMs are refined into base practices that contribute to the production of a work
product. In turn, PRMs define a set of process-related indicators to evaluate
for assessing the capability/maturity of an organization. Indicators allow the
comparison between current and desired capability of processes [14].

2.3 Process Assessment Model

PAMs are measurement structures intended for measuring the capability of pro-
cesses, more specifically for assessing how well organizations comply with a pre-
scribed PRM [8]. Major CMMs such as Paulk’s CMM [20] or CMMI-DEV [23]
comply with the principle of defining a measurement structure in CMMs, which
is also recommended by ISO 15504 [9]. The measurement structure contains three
elements: process attributes, a capability /maturity scale and a rating scale.

Process attributes are measurable characteristics of a process which are di-
rectly related to its maturity and/or capability [5,14,23]. A maturity scale is a
scale that describes Maturity Levels (ML) where each level builds on top of the
level below and includes a set of characteristics that reflect the level of UX ma-
turity [24]. A capability scale contains Capability Levels (CL) and represents an
evolutionary order of stages to measure the achievement of processes. A rating
scale is an ordinal scale used to rate the capability of processes. Typically, MLs
are expressed as a set of Process Areas (PA) that have achieved a certain CL,
whereas CLs relate to the capability of individual PAs or even processes [14, 23].
A PA is a group of related activities that together contribute to the achievement
of a common goal [14, 23]. The structure of a PAM is shown in Fig. 1.
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Fig. 1. A structure of a Process Assessment Model

3 Related work

3.1 UX Capability/Maturity Model (UXCMM)

A Systematic Literature Review (SLR) reported in [14] identifies 15 CMMs which
focus on UX and usability. The authors raise the question of the validity of
generic CMMs when applied to specific domains such as UX and usability by
making the following statements about the identified CMMs:

— They do not describe in sufficient details the methodology that was adopted
to develop them;

— Only a third of them (5 out of 15) includes a UXPRM,;

— Although they all include a UXPAM, they do not provide any method or tool
to perform the process assessment, which in turn decreases the possibility of
their adoption in practice;

— Their validation remains questionable due to a lack of scientific rigor of their
validation.

The relevant literature often refers to the following CMMs: Schaffer’s usabil-
ity CMM [22] including six MLs but which has not been validated [24]; Nielsen’s
usability/UX CMM [17, 18] including 8 MLs, which makes it difficult to distin-
guish between levels [14]; Earthy’s usability CMM [4] including 6 MLs together
with detailed documentation about its application.

The Healthcare Information and Management Systems Society (HIMSS) pro-
poses a Healthcare Usability Maturity Model (UMM) in order to increase the
awareness about usability in healthcare organizations. The paper describes wake-
up calls such as failed products, competitive pressure or important needs for
increasing patient’s safety that serve as triggers for the adoption of UCD. The
model includes 5 MLs described across five dimensions: focus on users, manage-
ment, process & infrastructure, resources and education. Additionally, it gives
recommendations for transitions from lower to higher level of maturity.
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3.2 UX Process Reference Model (UXPRM)

Previous work [13] specifies a UXPRM including a complete description of pri-
mary UX lifecycle processes and a set of supporting UX methods and artifacts.
The UX lifecycle involves four processes (analysis, design, formative and sum-
mative evaluation). Supporting UX methods (Table 1) include knowledge elici-
tation methods without users and knowledge elicitation methods either focused
on users’ attitude or on users’ behavior. UX artifacts (Table 2), also referred to
as artifact-mediated communication methods or work products, are means to in-
crease communication and facilitate collaboration between distinct development
teams [6]. For example, coded-prototypes, personas and user stories facilitate
the communication between agile and UCD teams [6], while paper prototypes
are most frequently used artifacts when performing usability inspection [2].

Table 1. Supporting UX methods

Category Methods (related techniques)

GOMS (CMN-, CPM-GOMS, NGOMSL, Keystroke-Level Model)
hierarchical task analysis (hierarchical task analysis)

inspection (cognitive walkthrough; expert review; heuristic evaluation)
literature review ((systematic) literature review; systematic mapping)

Without users

cards (cards; emocards; emotion cards)

experience sampling (daily or repeated-entry diary)

group interview (brainstorming; focus group; questionnaire)
Attitudinal ~ prospective interview (questionnaire; role-play; twenty questions)

retrospective interview (cognitive or elicitation interview)

survey (interview; questionnaire)

think-aloud (co-discovery; (retrospective) think-aloud protocol)

automated experience sampling (automated interaction logs)
experiment (A/B testing; controlled experiment; remote experiment)
instrument-based experimentation (experiment with

calibrated instrument (biometrics, eye tracker, sensors, etc.)
observation (field observation; systemic observation)

simulation (paper-and-pencil evaluation; WoZ experiment)

Behavioral

Table 2. Supporting UX artifacts

Category UX artifacts

About . . .
user needs customer journey map; service blueprint; persona; work models; UX goals
About affinity diagram; concept map; card sort; user scenario; user story;

products task model; low- and high-fidelity prototype; design principles
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3.3 UX Process Assessment Model (UXPAM)

The UXCMM presented in [21] includes an assessment tool based on a survey of
UX professionals about their use of existing CMMs. The paper identifies the inte-
gration of UX within the organization, the UX budget, the researcher-designer-
developer ratio, the UX buy-in throughout organization and the frequency of
UX evaluations as key indicators of UX capbility /maturity. In a similar way,
Jokela and Abrahamsson [12] suggest three dimensions of usability capability,
which are also applicable to UX capability: infrastructure to implement UCD
in projects (e.g. prototyping tools or usability lab), efficiency, effectiveness and
quality of the planning and implementation of UCD, and the commitment of the
management to support UCD.

4 Proposed UX Process Assessment Model (UXPAM)

4.1 Model Development Method

Maturity models have to be developed systematically, mention the sources used
and have to be developed to address a specific domain or have a more general
scope. We decided to adopt the maturity model development methodology by de
Bruin [3]. This methodology has six phases, whose order is important to follow,
and decisions made in each phase have an impact on the later phases. Namely,
the phases are Scope, Design, Populate, Test, Deploy and Maintain. Also, the
development methodology supports iterative design, especially in phases such as
Populate, Design and Test. In this paper, we present the work we did in the first
four phases.

4.2 Scope Phase

In the Scope phase, we determined the focus of our CMM and its domain. This
allowed us to set its target definition and characterize the difference between
existing models. As a result, we aimed at developing a domain-specific CMM,
whose stakeholders are academics and practitioners [3], to support the inte-
gration of UX processes in software development models. Our model aims to
help organizations assess the capabilities of their UX processes through a set of
process attributes. Moreover, the model provides a basis for the UX process im-
provement. First, we used the available literature to identify the relevant domain
issues and the shortcomings of the existing models. Our model documents its
development methodology, provides an assessment tool and covers non-process
elements such as resources, culture and management attitude [14].

4.3 Design Phase

In the Design phase, we made decisions related to the needs of our model’s target
audience as well as decisions related to the model’s architecture. According to
the SLR [14], most reviewed models use the 6-level capability scale adopted from
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ISO 15504 [9], whereas the maturity scales range between three and six levels.
Capability levels are shown in Table 3. Regarding maturity scales, we opted for
the most common one, a 5-level scale as it is detailed enough to describe the
evolutionary stages of organization’s maturity, and simple enough to distinguish
the differences between levels. Our maturity levels are shown in Table 4. Also,
having in mind the audience that will typically perform the self-assessments, we
chose to develop a questionnaire as an effective assessment tool. Respondents
to this questionnaire will mostly consist of management and employees of the
assessed organization, including UX staff, developers, researchers and managers.

Table 3. Capability levels description from ISO 15504 [9]

Level Description

0: Incomplete the process is not implemented, or fails to achieve its purpose.

1: Performed the implemented process achieves its process purpose.

the Performed process is planned, monitored and adjusted, and its

2: Managed work products are appropriately established, controlled and maintained.

the Managed process is implemented using a defined process,
3: Established tailored from a set of standard process assets, that is capable
of achieving its process outcomes.

the Established process operates within defined limits to achieve its

4: Predictable
process outcomes.

the Predictable process is continuously improved to meet relevant

5: Optimizing current and projected business goals.

4.4 Populate Phase

In the Populate phase, we extracted the relevant domain components of our UX
PAM from the literature, that are mutually exclusive and collectively exhaus-
tive. This allowed us to identify which process attributes are good candidates for
the measurement of capability /maturity. A core part of the PAM are the PAs.
We clustered process attributes into PAs, depending on their relatedness. Based
on relevant literature [12, 16,24, 25], we have realized the importance of UX re-
sources, culture and literacy as fundamental for the UX process improvement.
Besides, according to an in-depth analysis reported in [11], these non-process
elements were regularly excluded from CMMs focused on UCD. However, ac-
cording to [14], recent CMMs seem to put more emphasis on the management
issues, management of UX/usability resources, processes and their integration.
They serve as indicators of the effectiveness of UX processes [11, 12] and enable
the measurement of UX capability and maturity. Table 5 shows PAs and process
attributes we use in our PAM. The structure of our PAM is depicted in Fig 1.
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Table 4. Maturity levels

Level Characteristics

UX not considered

1: Unrecognized A wake-up call is needed

Low/late user involvement

Individuals perform UX processes

Ad-hoc management of UX

Unpredictable quality of products (processes often changes)

2: Initial

Insufficient support from top executives
3: Tactical UCD is accepted, but sometimes traded off for development
Lack of formal UX literacy

Full understanding of UX ROI
4: Strategical ~ UX ROI is linked to the business goals
UX is controlled and predictable

Continuous improvement of UX processes
5: Optimal UX culture established
The leadership is user-centered

4.5 Test Phase

In the Test phase, we conducted a survey among our partners in the industry.
The survey consisted of an online questionnaire and remote interviews. We inter-
viewed some participants to cross-check their survey answers and to gather in-
formation related to their UX literacy and the ways they think UX can facilitate
the development of their products. Specifically, we checked their understand-
ing of the UX Return On Investment (ROI) and their organization’s attitude
towards UX discipline. ROI is demonstrated through increased organizational
efficiencies, reduced development time and costs or reduced need for technical
support [1].

4.6 The UXCM Questionnaire

The proposed questionnaire is divided into five blocks. The first three blocks fo-
cus on the frequency of use of UX artifact and UX methods and the availability
of UX resources. The two remaining blocks focus on UX literacy and UX culture.
These blocks correspond directly to the indicators of UX process capability de-
scribed previously in the paper. The blocks 1-3 are shown in Table 6 and blocks
4-5 are presented in Table 7.

5 Preliminary Questionnaire Validation Results

We performed the initial validation study of our questionnaire. We used the
questionnaire presented in Tables 6 and 7 to perform a two-round assessment.
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Table 5. Process Areas and Process Attributes

Process Area

Process Attributes

PA1 Product Development

high-fidelity prototypes

PA2 Visual Design

design principles (icons, font, colors, look & feel)

PA3 Stakeholders Involvement

stakeholders analysis; context meeting; focus group

PA4 Discount UX Evaluation

inspection; think-aloud; low-fidelity prototypes

PAS5 Experts involvement

inspection(heuristic evaluation; cognitive
walkthrough); GOMS; hierarchical task analysis

PA6 User Involvement

regularly throughout development lifecycle

PAT Iterative Design

creation of redesign solutions; formative UX testing

PA8 UX Resources

UX skills; infrastructure (prototyping tools; labs)

PA9 User Research

experience sampling; surveys; interviews; personas

PA10 Contextual Design

context of use analysis and specification (A1-A5);
UX goals setting; work modelling

PA11 UX Culture

perception of UX ; management support of UX;
lifecycle integration; link to business goals

PA12 Continuous Improvement Link to business goals; UX training;

PA13 Monitoring of UX

UX KPIs; UX effectiveness data collection;
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Table 6. Questionnaire for the UXCM assessment - part 1

Block 1. UX artifacts

How often are these artifacts used in the projects you have been involved in? (never;
rarely; sometimes; often; always; I don’t know how often; I don’t know this artifact)

Describing user needs About product design and evaluation
A1 Customer journey map - A6 Affinity diagram ___

A2 Service blueprint ___ A7 Concept map ___

A3 Persona ___ A8 Card sort —__

A4 Work models ___ A9 User scenario ___

A5 UX goals ___ A10 User story or epics ___

A11 Task models ___

A12 Low-fidelity prototype ___
A13 High-fidelity prototype ___
A14 Design principles ___

Block 2. UX methods

How often do you use the following methods with real end-users in the projects
you have been involved in? (never; rarely; sometimes; often; always;
I don’t know how often; I don’t know this method)

M1 Group interview (brainstorming, focus group, stakeholder interview) ___

M2 Individual interview (in person, remote, elicitation) ___

M3 Survey research (online questionnaire) ___

M4 Experience sampling (repeated-entry diary) __-

M5 Experiment (A/B testing, controlled/remote experiment, think-aloud)___

M6 Instrument-based experiment (biometric, eye-tracker, face reader, sensors) ___
M7 Observation (field observation) ___

MS8 Simulation (paper-and-pencil, Wizard of Oz)

How often do you use the following methods without real end-users in the
projects you have been involved in? (never; rarely; sometimes; often; always;
I don’t know how often; I don’t know this method)

M9 GOMS __-

M10 Hierarchical task analysis ___

M11 Inspection (cognitive walkthrough, heuristic evaluation, expert review) ___
M12 Literature review (background study, SLR, systematic mapping) -

Block 3. UX resources

How many full-time equivalent developers (analysts; developers; testers)
work in your organization? ___

How many full-time equivalent UX positions (i.e. people doing only UX activities)
work in your organization? ___

Who is performing UX activities in your organization?
Nobody [] Developers [ ] Analysts [ ] UX consultants [ ] UX consultants [ ]

What is the range of duties of the UX designers employed in your organization?
Information Architecture Design [] Interaction Design [ ] Prototyping []
User Testing [] Visual Design [] I dont know [ ]
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Table 7. Questionnaire for the UXCM assessment - part 2

Block 4. UX literacy

Please indicate your level of agreement with the following statements
about UX ROL.
(1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly agree)

In my opinion, UX helps to:

Improve products look and feel ___

increase user efficiencies ___

increase user satisfaction ___

reduce user needs for training and technical support ____
increase organizational efficiencies ___

reduce development time and costs ___

Please indicate your level of agreement with the following statements
about the attitude towards users.
(1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly agree)

In my opinion, users:

do not need enhanced usability, they just need training ___
are unable to express what they want ___
expectations are difficult to manage ___

Block 5. UX culture

Please indicate the way employees are being educated about UX, through training.
None [] Gained at work [] One-shot UX training []
Internal awareness programme [ ] Regular corporate UX training [ ]

How is UX perceived in your organization?
We don’t need it ___ We are already experts in the domain ___
UX could improve the success of our products ___ UX could facilitate development ___

How do managers see UX?

How do employees see UX?

Who should be doing UX?
Nobody [] Developers [ ] Project Managers [ | Visual Designers [ ] UX staff [ ]

When do you think UX designers should be involved in the project?
Never [[] When needed [] During evaluation [] From the beginning [] Always []

Please indicate the level of agreement with the following statements.
(1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly agree)

Your organization links UX to its business goals. ___

UX is often discussed during meetings. ___

UX is supported by C-level executives. ___
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In total, four companies were involved in the survey. We distributed it to our
industrial partners working on a project in automotive sector. Our role in the
project is to provide support for the integration of UX activities and lead the
UX-related tasks.

5.1 First Round

In the first round, we conducted an online survey containing questions from
Table 6, that had been opened to participants to respond for two weeks. Addi-
tionally, the online survey contained a section related to participants’ personal
information, asking them to provide their job title or their function, their high-
est educational degree level, and the title of their degree (i.e. field of education).
The goal of a survey was to assess the UX capabilities of UX processes. We used
the project’s mailing list to reach the participants. Altogether, 20 respondents
took the survey and fully completed it, 4 participants only partially submitted
their answers, and 10 did not enter any data but only opened the questionnaire’s
homepage. Thus, we had a response rate of 57%, based on 35 invitations sent.
Participants mostly work in business, management, engineering and telecommu-
nications fields, but their roles are broad, ranging from managers and directors
to researchers and engineers. None of them had an educational background in
HCI. Figure 2 shows capability scores for each partner company in terms of
the two UX capability indicators, UX artifacts and methods, and their overall
capability score.

B Artifacts B Methods B Overall

2.5

2.3
2.2
21
2 19 19 1.9
1.8 1.8
1.7
15
1.2
1
05
0.2
0
P2 P3

P1 P4

Fig. 2. Capability scores per company
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5.2 Second Round

In the second round, we have conducted phone interviews with 6 participants, in
order to find out more about their organizational practices and debrief their sur-
vey answers. We used the set of questions shown in Table 7. The findings allowed
us on one hand to assess the UX literacy and UX culture of our partners, and on
the other to double-check their answers with the goal to validate the measure-
ment tool, i.e., the questionnaire. During interviews, we described each artifact
and method to interviewees and allowed them to change their answers. This is
shown in Table 8. We noticed a small number of changed answers, mostly at the
degree of change equal to one, and twice at the degree of two. This suggests that
our questionnaire is robust enough to support the assessment of UX capabili-
ties and that participants’ answers are reliable. Most commonly, answer changes
resulted from participants’ misunderstanding of what a method/artifacts is.

Table 8. Round 1 vs Round 2 differences (blanks mean I don’t know)

S1 S9 S15 S17 S18 S20
ID Methods RIR2ARIR2ARIR2ARIR2ARIR2ARIR2 A
M4 1102 111101 10330110
M5 1103 2-11103301 10110
M6 1102 1-11103 1@1 10110
M7 1 102 31 102 201 10110
M12 11023. 2 203 30
Artifacts
A3 1 104 400 3302 3 @1 100
A5 1103 18 2201101 10
A6 1 13 30 01 10
AT 1 12 20 3301 10
A9 1 103 413 30440330

6 Data Analysis

We analyzed the data collected from the ”UX Capabilities Survey”. We per-
formed this assessment at the beginning of the project to better understand how
the UX is perceived and understood by our partners and to obtain the overview
of their capabilities which will, in turn, enable us to better plan UX activities.

6.1 Resources

UX resources represent the necessary infrastructure for the organization to ef-
fectively plan and implement UX processes in their development projects. It is
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essential to have the UX staff with the right amount of UX skills who will per-
form the UX activities. The Designer:Developer (D:D) ratio is a good indicator
of the potential capability to perform UX activities. We present D:D ratio as
a range between best and worst-case scenario given that the provided number
of UX staff and developers varied among respondents. We could only calculate
it for P1, and it ranges between 1:4 and 1:40. It is clear that the resources are
scarce, UX staff exists in only one company (P1) and there are no dedicated labs
or tools to perform UX tests. Therefore the resources can hardly support the
effective UX work. Figure 3 shows who is performing UX work in each company.

Pl P2 P3 P4

HNobody M Developers MWAnalysts BUXconsultants BUXstaff ®BOther

Fig. 3. Distribution of UX activities by role

6.2 Methods and Artifacts

Table 9 and Table 10 present results from the first round of the survey, blocks
1 and 2, respectively. The heat map clearly shows the most used methods and
artifacts. Blanks represent the answer "I don’t know this method/artifact”. Zeros
indicate the answer ”I don’t know how often”. In the last column an average
capability score for each method and artifact is given. Numbers in the table
correspond to the answers on the rating scale: I don’t know how often (0), never
(1), rarely (2), sometimes (3), often (4) and always (5).

6.3 Literacy

Knowledge of the UX artifacts and UX methods is considered essential in order
to properly plan and perform UX activities. UX literacy refers to the knowl-
edge and skills of an organization regarding UX. We decided to put the I don’t
know this method/artifact” answer in our questionnaire so that we can properly
distinguish the knowledge of a particular method or artifact and its unknown
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Table 9. UX Artifacts (blanks mean ”I don’t know”)

P1 | P2 | P3  |P4
ID S1 52835455856 S7S8S9 510 811 S12 S13 S14 S15 516 S17 S18 S19 S20 Score
Al 1 1 I 2.5
A2 1 1 1 2.3
A3 1 2 1 2.9
Ad 1 1 2.9
A5 1 1 2.6
A6 1 2.3
A7 1 2.6
A8 1 2.2
A9 1 3.8
Al10 1 4
All 1 2.4
Al12 1 2.5
Al13 1 3.2
Al4 1 2.8

Table 10. UX Methods (blanks mean ”I don’t know”)

P1 | P2 | P3 |P4
ID S152S3 5S4 8556 S7S8S59 8510 S11 S12 S13 S14 S15 S16 S17 S18 S19 520 Score
3.35
2.95
2.9
2.06
1.6
1.44
2.16
2.06
1.29
2
1.79

3.29
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frequency of use from being unfamiliar with it. The latter feeds into the UX lit-
eracy dimension and therefore allows us to calculate the literacy scores, based on
participants’ answers. Last two rows in Table 11 present the literacy percentage
scores for UX methods and UX artifacts per company. They are calculated as
an average of percentage shares between two categories: a sum of all answers on
the frequency rating scale and all ”T don’t know this method/artifacts” answers
for each method/artifact, where higher means better. Furthermore, our model
addresses the understanding of UX ROI, attitude towards users and UX training
as fundamental to UX literacy. In the second round, we asked participants the
questions from Block 4. Results are presented in Table 11.

Table 11. UX Literacy Assessment

P1 P2 |P3 P4

Category Statement S9 S15 S17 S18 S20
improve products’ look and feel. 3 5 5 5 5
increase user efficiencies 4 5 5 4 5
UX ROJ [ncrease user satlsfactlon. . 4 5 4 5 4
reduce user needs for training and tech. support 4 4 5 5 4
increase organizational efficiencies 4 4 3 5 2
reduce development time and costs 3 5 4 3 2
Attitude do not need enhanced usability, they need training 5 2 5 2 3
Towards are unable to express what they want 3 1 3 2 3
Users expectations are difficult to manage 3 3 2 3 2
Training UX training is offered to employees 1 1 4 1 1
3.5 4
Literacy score 34 3.7 3.5 3.1
Knowledee Literacy score for UX methods 7% 84%  83% 75%
& Literacy score for UX artifacts 58% T1%  69% 21%

6.4 UX Culture

This is a summary of questions from Block 5. Generally, all partners see the
value UX could bring to their projects, but fail to integrate it properly into their
software development models. They generally think UX comes as an additional
work which might generate delays in development. The positive side is that
they understand that UX processes should be employed from the beginning
of the development process. From the management’s perspective, UX is only
slightly supported and they don’t seem to be much aware of it. For employees,
on the other hand, UX is either not a concern, or they see it as beneficial to the
development of high-quality products that meet user needs. P2 agrees that UX
could be a way to achieve business goals, whereas P1 is not sure how can UX be
offered from the business perspective.
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6.5 Summary

Table 12 shows the summary of UX process capability by PA. Overall, the highest
capability was measured in Product Development, User Research and Contex-
tual Design in descending order. First one does not come as a surprise because
high-fidelity prototypes closely resemble to the finished product and summative
evaluation can be easily performed on them. The second and the third PAs are
closely related because artifacts describing user needs and the context of use often
stem from the user research activities (interviews, surveys, personas creation).
On the other hand, partners overall score is low in Stakeholders and Experts
Involvement, and Monitoring of UX PAs. Again, for these to score better, UX
should be more deeply integrated into their organizations and UX culture estab-
lished. Finally, the Score column indicates the overall capability score for each
partner across PAs and it could be considered an initial overall maturity score.

Table 12. Process areas assessment per partner company (red = 1 SD below average;
orange = 1 SD above average), M = 1.71, SD = 0.5498

PA1 PA2 PA3 PA4 PA5 PA6 PA7 PA8 PA9 PA10 PA11 PA12 PA13 Score

P1 31 3 1 21 17 1 25 2 26 28 2 1 2.06
P2 25 28 1 21 19 2 22 1 27 33 2 1 2.12
P3 45 25 1 12 1 1 27 1 23 19 2 1 1.85
P4 0 1 03 O 1 08 1 18 13 1 1 0.78

0
§2553 2.05 [ 143 [ 125 2.05 1.25 (2135021330 175 |

N = DN W N

6.6 Discussion

Conducting the case study allowed us to learn the following:

Use of UX methods Most often used UX methods are those that require
less effort and resources to be implemented such as literature review or user
interviews. Most used artifacts are user stories, user scenarios and personas.
We noticed a lack of formative UX evaluations, but none of the companies have
dedicated UX teams that could work in parallel with development teams. This is
indicated with the high tendency to use high-fidelity prototypes for evaluation.
Furthermore, during interviews in second round, we noticed that participants
did not always understand the correct meaning of UX artifacts or methods,
which led to change of answers in the second round. This suggests that further
refinement is needed to remove any eventual ambiguity.

Identify barriers The findings allowed us to improve our UX activity plan
and to anticipate bottlenecks in product development, such as lack of motivation



18 L. Rukoni¢ et al.

for user requirements analysis (product-oriented versus user-centered mindset),
which demonstrates a low level of UX capability. This does not come as a surprise
as they have expressed the need for UX expertise in their project, but have
claimed that they already do some UX work.

Insights P2 consistently performed best among four companies. Surprisingly,
it is a technologically-oriented and research-driven company, but they showed
knowledge of a majority of UX methods. As a matter of fact, their results demon-
strate the highest capability scores in all dimensions. Their perceived value of
UX was made clear during interviews where all interviewees had a similar vi-
sion of the benefits of UX as well as confirmed the regular implementation of
UX activities when the project demands it. P1, as a main project stakeholder,
scored less than expected, despite their high interest in the implementation of
UX processes. Other two companies P3 and P4 scored relatively low, due to their
focus on technological development and delivering software to other providers.
Generally, they don’t have the connection to end-users.

7 Conclusion

The assessment of UXCM is a prerequisite to the UX process improvement. To
bridge this gap, this paper presented a UXPAM accompanied with an efficient
method to assess UXCM, using a questionnaire as a data collection method
supporting the use of online surveys and remote interviews. Building on top
of previous studies, we assess the UXCM across five UX dimensions: artifacts,
methods, resources, literacy and culture. We performed an initial case study
demonstrating the use of our UXPAM. The results seem to accurately capture
the current UX capability of an organization. However, further work is required
to provide the assessment feedback in a more systematic way.

8 Future Work

Future research will further evaluate and validate our UXPAM. Concretely, we
aim to conduct a longitudinal study to test its usefulness and ability to improve
the UX processes in an organization. We will implement the phases five and six
of de Bruin’s [3] methodology, Deploy and Maintain. Additionally, we intend to
merge our UX PAM with the UXPRM into one UX Capability Maturity Model
(UXCMM). To achieve this, we need to establish a mapping between the PAM
and the PRM, as required per ISO 15504. In addition, more empirical analysis
is needed to establish the relation between CLs that each PA must meet to
achieve a certain ML. We also aim to provide a structured approach toward the
increase of organizational maturity and deliver empirical results demonstrating
the model’s applicability in practice. Finally, we intend to allow practitioners to
make justified choices when selecting the UX methods and provide support to
successfully integrate UX activities in the software development model.
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