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Abstract—The interest on promoting the Academia-Industry
partnership in the software development field has been increas-
ingly encouraged by means of research approaches that support
the cooperation between researchers and practitioners. The main
focus is driven by the collaborative work where the scientific
research work meets the real needs of the Industry. Aiming to
contribute to this effort we present an approach called SoftCoD-
eR (Software Cooperative Design Research) that combines CMD
(Cooperative Method Development), a method of Action Re-
search, to concepts of DSR (Design Science Research). Our pro-
posal supports the conduction of projects integrating the view-
points of Industry and Academia, aiming to add User eXperience
(UX) methods into agile practices. We carried out two studies
applying the SoftCoDeR approach in a software Industry, work
in close cooperation with UX and SCRUM teams for building
and evaluating artifacts based on UX methods to support practi-
cal activities of both teams.
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Engineering; SCRUM; HCI; Interaction Design; User Experience.

1. INTRODUCTION

The need for sharing experiences and knowledge between
Academia and software Industry has been becoming increas-
ingly evident. However, the Academia-Industry interaction has
demonstrated difficulties on establishing an effective relation-
ship, because they usually have different viewpoints.

Mechanisms have been proposed to balancing the needs of
research and industry throughout the development software
process [1], and also to promote a strategic alignment between
Academia and Industry, from which research should be driven
by the needs and interests of the software Industry [2].

From this perspective, researchers need to develop skills to
better understand practical problems observed in real scenarios
from the experience of teams within the software development
environment. Furthermore, researchers engaged in projects
with Industry are encouraged to perform an active role during
the investigation in order to maximize the use of the research
results in the practice.
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The active cooperation among researchers and practitioners
is considered an important factor for the successful introduc-

tion of new technology in the organization [3]. In this contex{,
technology refers to any artifacts produced by activities within
software development, including concepts, tools, techniques,
methods and methodologies. Artifacts are essential to the soft-
ware process because they can report all information created
over a period of development activities.

This paper presents an approach called SoftCoDeR (Soft-
ware Cooperative Design Research) to encourage the partner-
ship between Industry and Academia, bringing closer research-
ers to practitioners of software engineering. In our first experi-
ments, the approach proved to be feasible in a research project
which aimed to integrating User eXperience (UX) methods into
agile practices. One of the research project goals was the de-
velopment of artifacts to integrate the viewpoint of UX into
SCRUM agile methodology. The SoftCoDeR approach al-
lowed the researchers to work closely in cooperation with prac-
titioners of the software development area, in order to link
scientific knowledge (Academia) to the real needs of the Indus-
try.

Usually the teams (UX and SCRUM) make use of different
types of artifacts to support their activities and to communicate
information produced throughout the development process.
Artifacts defined in SCRUM are intended to maximize the
transparency of information and support decisions during a
software development project [4]. While the UX artifacts are to
provide information regarding interaction and user require-
ments, and to offer design solutions [5]. Our experience was
based on the building of artifacts which brought value for both
UX and SCRUM teams during the software development pro-
cess.

The remainder of this paper is organized as follows: Sec-
tion II introduces the basis of our proposal - an overview of
two research methods and related works; Section III outlines
the proposal approach; Section IV presents the approach ap-
plied in practice; Section V discusses the outcomes of the prac-
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tices; and finally Section VI presents the conclusions and
points out directions for further works.

II. BACKGROUND

In this section, we initially provide an overview of two
methods that based the proposal approach. Therefore we pre-
sent related works.

A. Action Research and Cooperative Method Development

Action Research (AR) is an iterative process involving re-
searchers and practitioners acting together on a particular cycle
of activities, including problem diagnosis, action intervention,
and reflective learning, as defined by Avison et al. [6].

AR has historical roots in the sociotechnical movement,
whose origin is associated with Kurt Lewin's application of
experimental logic and social psychological theory for practical
social problems in the 1940s [7]. Since then, AR has evolved
and has been applied in several scientific areas (e.g. nursing,
education, management, information systems). Santos and
Travassos [8] state that there is an increasing tendency on using
AR in SE to address different research topics. According to
them, AR has been seen as an alternative methodology that
stimulates in-depth investigation of the practices of SE in an
industrial context, intensifying the execution of relevant studies
and adding value to the results. However, they have identified
that the rigour and control of AR studies should be improved in
SE studies.

In our proposal, we have used the concepts of the approach
proposed by Dittrich [9] called Cooperative Method Develop-
ment (CMD), which is an adaptation of AR that focuses on
software development practices. CMD combines qualitative
social science fieldwork, with problem-oriented methods, tech-
nique and process improvement. The CMD research process is
modelled as evolutionary cycles consisting of three phases: (1)
Understanding Practice, (2) Deliberate Improvements, and (3)
Implement and Observe Improvements. The research begins
with a phase of Understanding Practice with qualitative empir-
ical investigations aiming at understanding and explaining
practices from a practitioner’s viewpoint, identifying aspects
that are problematic for those involved in project. The second
phase of Deliberate Improvements results on measures, that
can be expected to improve the situation identified in the first
phase, addressed by the cooperation between researchers and
the practitioners. In the third phase Implement and Observe
Improvements, firstly the improvements are implemented, and
the researchers follow the improvements as participant observ-
ers. Afterwards, the results are evaluated together with the
practitioners involved. The three phases can be repeatedly ap-
plied in the same context.

B. Design Science Research

Design Science (DS) originally arose from Herbert Simon’s
work entitled “The Sciences of the Artificial” published in
1969, whose concept is anchored to many professional disci-
plines like architecture, economics and engineering [10]. DS
addresses the research by building and evaluating artifacts,
which are designed to meet business needs identified in a par-
ticular environment [11]. The artifacts typically produced by
DS Research (DSR) are related to concepts, models, methods,
and instantiations [12]. DSR is an approach commonly adopted
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in the area of Information Systems (IS), but it has been implic-
itly practiced in SE for decades [13].

Hevner et al. [14] proposed a conceptual framework com-
bining DS and Behavioral Science to drive research in the field
of IS. In another paper, Hevner [15] defined three cycles to
enhance the understanding of DSR. These research cycles
within DSR framework proposed by the author are shown in
Figure 1. According to him, the Relevance Cycle connects the
contextual Environment of the research project (a) to the DSR
activities (b). The main focus of the Relevance Cycle is (i) to
capture problems to be addressed or requirements for the re-
search and (ii) to provide design solution artifacts for the envi-
ronment of study, and evaluation in the application domain.
The Rigor Cycle connects the DSR activities (b) with the
Knowledge Base (c) that supplies the research project, ensuring
innovation by providing existing knowledge for the research.
The Knowledge Base (c) consists of foundations, existing expe-
riences and expertise, and existing artifacts and processes. The
main focus of Rigor Cycle is to provide applicable knowledge
for DSR activities (b) and to feedback the updated knowledge
to enrich the Knowledge Base. The Design Cycle (located in
the center of Figure 1) operates between the activities of build-
ing and evaluating to design artifacts and processes from the
research. These three cycles must be clearly identifiable in a
research project, since design activities must be convincingly
based on relevance and rigor.

Environment  (a) Design Science Research (b) Knowledge Base (c)

Application Domain Foundations
* Peaple

* Organizational
Systems -F-\
Relevance Cycle
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* Field Testing
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® Technical
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* Experience
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\

* Meta-Artifacts
(Design Products &
Design Processes)

Fig. 1. Design Science Research Cycles. Source [15]

C. Related Work

According to Dittrich et al. [16], CMD has been applied in
different research projects outlining different aspects within
software engineering (e.g. design of flexible and adaptable
software; agile development for e-government applications;
and the integration of interaction design and software devel-
opment). Recently, Al-Baik and Miller [17] have implement-
ed CMD in an investigate study in order to understand the
potential reasons behind the relatively low success rate of lean
initiatives in IT organizations. As a result, they proposed a
new model to classify wastes in IT organizations. Ardito et al.
[18] applied CMD - in companies from southern Italy - aiming
to inquire the impact of UX methods into the software
development practices, involving practitioners, and looking
the aspects from inside the companies. The authours
confirmed that many companies either neglect usability and
UX, or can not properly consider them.

Regarding the DSR, Adikari et al. [19] adopted the Hevner
et al.’s framework [14] to develop an approach called Little
Design Up Front (LDUF) aiming to integrate the User-
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Centered Design perspective into Agile Requirements Engi-
neering. The LDUF approach was evaluated in two agile pro-
jects; and in the evaluation of the approach, the qualities of
easier to learn, and easier to use were pointed out by the users
who used the products developed from LDUF. Recently,
Rodriguez et al. [20] have also applied Hevner et al.’s frame-
work in their projects to explore the main elements that char-
acterize the combination of Agile and Lean methods in soft-
ware development. They illustrate how DSR can be applied in
empirical software engineering, reporting in lessons learned
that such research methods have a good potential for support-
ing collaboration between Industry and Academia.

Some approaches combining AR and DSR have been pro-
posed to drive research in the field of IS [21] [22] [23]. Bas-
kerville et al. [21] proposed Soft DSR approach that incorpo-
rates aspects of Soft Systems Methodology (that is a form of
AR) into a DSR process. Sein et al. [22] presented a method
called Action Design Research (ADR) that defines four stages
for performing a research: (1) Problem Formulation; (2) Build-
ing, Intervention, and Evaluation; (3) Reflection and Learning;
and (4) Formalization of Learning. Both approaches - Soft
DSR and ADR - are classified as “design-oriented action re-
search”. In a different way, Wieringa and Morali [23] proposed
a method called Technical Action Research (TAR) that follows
an artifact-driven approach, in which the AR is used only in the
evaluation of the artifacts' viability in a given context.

1II. THE SOFTCODER APPROACH

From the natural compatibility between AR and DSR we
can observe that both are (1) interventionist methodologies
(intervenes rather than study a phenomenon after the fact); and
(2) they are closely related to problem-solving, and involving
the evaluation of the solutions proposed [24]. Moreover, both
methods are based on the argument that the research should
ever contribute for both to Academia as well as to Industry.
According to Baskerville [10], although ‘doing’ design science
may look a lot like ‘doing’ action research, there are fundamen-
tal differences between them such as: (1) AR is focused on
problem solving through social and organizational change,
while DSR is focused on problem solving by creating and posi-
tioning an artifact in a natural setting; and (2) AR is clearly
centered on discovery-through-action, while DSR is clearly
centered on discovery-through-design.

livari and Venable [13] identified the following levels of
overlapping for activities performed in the processes of AR and
DSR: (1) non-overlapping; (2) somewhat overlapping; and (3)
significantly overlapping. Non-overlapping occurs when the
DSR is adopted for solving a purely technical problem, or even
to solve a socio-technical problem in which there is no interest
in discovery-through-action. The second case - somewhat over-
lapping - concerns to the use of AR to evaluate DSR, as e.g.
when an action researcher is interested on evaluating an exist-
ing technological solution without engaging himself on the
construction of artifacts. The significant overlap is when the
researcher adopted AR aiming to discovery something through
action, and additionally s/he is working on the construction of
innovative artifacts addressed for client’s problem solving. In
this case, the research interest includes both the building and
evaluation of artifacts, while working in close collaboration
with the practitioners of the company.
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Considering the aforementioned perspectives of combining
AR and DSR, we have chosen to follow a similar approach to
the proposals of Baskerville et al. [21] and Sein et al. [22], with
regards to the research activities that are significantly overlap-
ping. However, we chose the CMD method - based on AR that
was proposed by Dittrich [9] - because it is a more adherent
method to the SE practices, focusing on shop floor software
development practices. In addition, the CMD approach pro-
vides a structured research process, which clearly defines three
phases of research for understanding the practice, and for the
deliberation, implementation, and evaluation of improvements.
The CMD approach provides further guidance such as the use
of ethnographic studies for understanding a practice from a
practitioners' viewpoint. Interviews, document analysis, and
workshops are some of the data gathering techniques common-
ly used as qualitative methods, for the empirical fieldwork. The
CMD approach does not exclude quantitative methods, whether
they appear to be useful to complement the qualitative data
(e.g. descriptive statistics). Besides, the CMD encourages short
iterative cycles to put the improvements in practice. This is
totally adherent to the agile principals.

The DSR concepts were added to the proposal approach in
order to provide guidelines to produce artifacts of value, an
extremely relevant issue to the agile teams that will be used to
support the activities of SE professionals. The DSR draws the
attention of researchers both for aspects regarding problem
relevance, as well as those that concern the research’s rigor.
The objective of DSR is to develop artifacts to solve problems
that are relevant within a specific context, based on the applica-
tion of rigorous methods both on building, as well as in the
evaluation of artifacts.

Figure 2 shows our approach, which we have called
SoftCoDeR - Software Cooperative Design Research.
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Fig. 2. SoftCoDeR - Software Cooperative Design Research

In the SoftCoDeR approach we have considered the three
steps of CMD in terms of an iterative cycle: Understanding
Practice (1), Deliberate Improvements (2a), and Implement and
Observe Improvements (3a). From the best practices of produc-
ing valuable artifacts (DSR), we added an activity to Build
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Artifacts (2b), and to Evaluate Artifact (3b). The intersection
(ANB) of information between Industry (interests and needs)
and Academia (foundations) will provide guidelines through all
the stages of the research cycle.

The first step of the SoftCoDeR consists of Understanding
Practices (1) from the practitioners’ viewpoint, aiming to iden-
tify the needs for new solutions or improvements that should be
aligned to the interests of Industry (A). The foundations from
the Academia (B) contribute so that the researcher identifies
concepts that are used (or not) in practice in contrast to other
theories and technologies that have already been employed in
other companies. Ethnographic studies and interviews are the
qualitative techniques more used to gather data on practices of
software development. A research question (RQ) can be antic-
ipated by researchers early in this phase, or can be formulated
during the first stage. The RQ should emerge based on issues
observed about the practice, in order to drive the next steps (2
and 3).

The trigger for the next step is the RQ formulated in the
previous phase, which should guide the action to Deliberate
Improvements (2a). During this second stage, Academia and
Industry members meet to analyze the results gathered by the
researcher regarding the Understanding Practice (1). Together
(Academia and Industry members) they build a scenario which
reproduces the problem-situation that they target to solve based
on the RQ previously defined. Before proposing any solution,
practitioners and researcher should thoughtfully examine the
scenario; and then the answers come up from the intersection
of information and knowledge of Industry and Academia expe-
riences. In this step the artifacts of value, required to support
the practitioners' work, are identified according to two view-
points: technical function (the academic view), and of pragmat-
ic function (the Industry view). Subsequently, these artifacts
should be elaborated and Built (2b) by researchers and practi-
tioners. This step is cyclical to allow the discussion to improve
the artifacts.

In the third step, Industry members define and choose a
practical project through which it will be possible to Implement
and Observe Improvements (3a), and Evaluate Artifacts (3b).
The artifacts can be evaluated in terms of practicality, efficien-
cy or effectiveness, for example. Many evaluation methods can
be adopted individually or in combination such as: laboratory
experiments, field experiments, simulations, case studies, sur-
veys, and ethnographic studies [11]. In some cases, an experi-
mental validation is strongly recommended before to put the
improvements in practice, especially to minimize the impact of
introducing the new technology (artifact) in practice. The eval-
uation phase should provide feedback regarding the built arti-
facts, and any other improvements that were implemented.
New interactions may be required to refine the artifacts, or
even to suggest new improvements. The SoftCoDeR approach
has an iterative and cyclical nature. New research question can
be generated in each cycle based on the lessons learned. Thus,
the cycle can be incremental, adding information for each new
cycle or spiral, since the information can arise during the eval-
uation phase.
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IV. THE SOFTCODER IN PRACTICE

This section presents the general settings of the environ-
ment in which the SoftCoDeR has been applied. We also de-
scribe the two cycles applied for answering the specific re-
search questions involving the building and evaluating of three
artifacts that integrate UX methods into the environment of
agile development software.

A. Project Context and Research Theme

The issues addressed in this article are partial results of a
research project that has been developed in partnership with a
company that develops ERP (Enterprise Resource Planning)
systems. Currently, the company has 700 employees, approxi-
mately 2,000 customers and more than 50,000 users. The com-
pany has been active in several market segments such as Manu-
facturing, Logistics and Agribusiness. In recent years, the ex-
ecutives of the company have concentrated its efforts to evolve
their software development processes, incorporating best prac-
tices for the development of user interfaces (UI) by user-
centered design. They believe that integrating UX practices
into the development of ERP systems is a key aspect to fill an
important gap of the development process, and consequently a
way to stand out in their market segment.

The research theme is Interaction Design addressed to ERP
Systems. The objective of the research is to propose methods
and artifacts suitable to the ERP systems domain integrating
UX concepts within the SCRUM. We (researchers) have
worked in collaboration with the company's practitioners in
many actions aiming to propose for instance (i) mechanisms
and techniques for identifying the needs of users; (ii) standards
and guidelines for the development of user interfaces; (iii)
effective usability evaluation methods for ERP systems; and
(iv) how to improve the communication of usability issues
between SCRUM and UX teams.

In recent years, UX has been spread widely and well re-
ceived by Academia and Industry. This increasing interest in
UX can be explained by the fact that it is a broader concept
than the concept of usability [25]. In addition, the insertion of
UX methods into the software development process has been
seen as an important competitive advantage for companies. UX
is a concept that encompasses all aspects of user interaction;
focusing to solve problems in an interdisciplinary, holistic and
targeted way for achieving a deep understanding of behavior,
cognition, abilities, desires and human context [26]. User eX-
perience Design (UXD) aims to provide a pleasant experience
for users by means of simplicity, elegance, efficiency, effec-
tiveness and emotional satisfaction of the people. The Human—
Computer Interaction (HCI) field, in turn, provides techniques
and methodologies that allow us to study and develop the user
experience from the perspective of the Interaction Design.

The integration of UX methods into software development
processes based on agile methodologies is not an easy task.
Indeed, agile software development practices have features that
foster the integration, e.g., iterative processes, focus on the
quality, and work in collaboration with different stakeholders
[27]. However, there are many issues in which it can compli-
cate such integration [28], e.g., promoting synergy and estab-
lishing a good communication between the agile and the UX
teams [5]. In particular, this issue involves dealing with the
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difference of mindset between agile developers and UX de-
signers, who use different practices and express in their par-
ticular way from their knowledge areas.

Next we describe two cycles performed from the SoftCoD-
eR approach that have brought results and contributions to the
research on interaction design addressed to ERP Systems.

B. First Cycle

Our first experience with the SoftCoDeR approach arose
from an issue that the industry partner reported to us: the diffi-
culty of communication between UX and SCRUM teams due
to differences in vocabulary. Taking this issue into account, we
consider the use of concepts that could approximate the differ-
ent viewpoints. Our first insight was the use of two concepts —
personas [29] and Nielsen's heuristics [30] - as a possible solu-
tion. Considering the problem-situation, and the use of the
concepts mentioned, we have defined two research questions
that guided the first cycle of research:

e RQI: Can the concepts of personas and Nielsen's heu-
ristics level out the awareness and concerns on usabil-
ity aspects of UX designers and developers (pro-
grammers and testers)?

e RQ2: How could personas and Nielsen’s heuristics
concepts be used as a common vocabulary for the
communication between the UX and SCRUM teams?

1) Understanding Practice

We started based on Personas and Nielsen's heuristics con-
cepts, which are recognized by the UX experts as good prac-
tices to keep the software development focus on the needs of
the end user, and on the software usability [31] [32]. Personas
are used in the software development industry to describe a
group of real users and their features through hypothetical
archetypes. The use of personas can guide the development of
interaction scenarios and/or be used to describe the typical
tasks in usability testing [29]. The application of the personas
technique has proved that designing for a small set of personas
can meet a significant number of users due to their similar
goals and features. The construction of personas should be
grounded in the research on target users, which sometimes can
require a long time. However, personas have been adapted to
be light and lean, aiming to help agile developers and other
stakeholders to elicit the user requirements [32].

Nielsen's heuristics [30] are usability guidelines commonly
used to support the critical analysis in usability inspections
(heuristic evaluation), but also can be used to drive the design
of interactive interfaces, and also to confirm problems identi-
fied in usability testing [31]. The ten Nielsen's heuristics are:
Visibility of system status (H1); Match between system and
the real world (H2); Control and freedom for user (H3); Con-
sistency and standards (H4); Error prevention (HS); Recogni-
tion rather than recall (H6); Flexibility and efficiency of use
(H7); Aesthetic and minimalist design (H8); Help users recog-
nize, diagnose, and recover from errors (H9); Help and docu-
mentation (H10).

Considering our main goal in the research project of
Interaction Design to ERP Systems, we have been worked the
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mindset of the practitioners about the importance of the UX in
the software development process through workshops
evolving the UX team and SCRUM team. In this cycle, and to
help us on investigation of our first RQ (RQ1), we carried out
a workshop entitled “Usability Heuristics for ERP system”
where we introduced the Nielsen’s heuristics and personas
concepts. After that, we interviewed the practitioners who had
attended in the workshop.

The workshop's goal was spreading the concepts and
practices of the application of personas and Nielsen's
heuristics in order to identify the value that this concept may
have to the participants. The 59 practitioners who participated
in the workshop were from different areas: developers (36),
testers (12), analysts (5), technical leaders (4) and software
architects (2). Most participants had less than five years of
experience in software development, and 56% had less than
five years of experience in developing ERP systems. Only 11
participants (18.64%) had more than ten years of experience in
software development and 9 participants (15.25%) had
experience in the development of ERP systems. During the
workshop the participants could work with the concepts in
practical examples in ERP system scenarios.

Aiming to investigate the impact of the workshop in the
daily practice of the practitioners, we carried out, a few weeks
after the workshop, an interview to observe: (i) the expertise
and skills obtained from the workshop; and (ii) the contribu-
tion of the workshop in changing the participants' viewpoint
on the usability aspects in the software development, especial-
ly in ERP systems. Table 1, we present an overview of the
interviewees’ profile.

TABLE 1. OVERVIEW OF INTERVIEWS
) . Soj'"tware E;RP ,Systems Interview
Interviewee Role de t | de
. . length
experience experience

P1 Tester 4 years 2 years 17min39s
P2 Developer 8 years 5 years 16min53s
P3 Tester 13 years 9 years 22min45s
P4 Developer 11 years 4 years 15min23s
PS5 Tester 3 years 3 years 17min02s
P6 Developer 6 years 3 years 10min08s
P7 Architect 9 years 9 years 20min42s
P8 Tester 4 years 2 years 16min46s
P9 Architect 27 years 27 years 19min06s
P10 Developer 4 years 2 years 15minl2s

The interviews were audio recorded with the prior permis-
sion of the interviewees, and later transcribed to a report. Dur-
ing 1 day, we performed a semi-structured interview, includ-
ing questions that summarize three aspects: (i) their viewpoint
of usability aspects, (ii) their perception for practical applica-
tion of the Nielsen's heuristics and personas in ERP systems,
and (iii) their evaluation regarding the improvements on ERP
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systems brought by the application of usability issues. We
analyzed qualitatively the participants' answers, categorizing
them in the three points listed above.

Regarding the first observed aspect about (i) viewpoint of
usability  aspects, the majority of the respondents say that
they are more careful and pay attention in the simple details
that can improve the usability of the system. They reported to
be more concerning on the needs and perceptions of the users
(the personas). Some participant’s comments were:

“(...) I pay more attention and recognize that simple points
are important improvements which we should do (..) the
workshop opens my mind of user interaction.” [P4]

“(...), now when we look at a new software interface we try
to imitate the persona’s interaction, we are able to identify
usability problems.” [P8]

“(...) we are working on changes of error messages of a
project because we noted the messages had no significance to
the user (...)" [P2]

With regards on the second aspect, (ii) their perception for
practical application of the Nielsen's heuristics and personas
in ERP system; all respondents agree with the usefulness of
the heuristics and personas in the practice of ERP develop-
ment. They believe that heuristics can guide the usability veri-
fication and aid the developer in finding alternatives to solve
usability issues. The personas have a psychological influence,
because they have a concrete person that represents the users.
Some participant’s comments were:

“(...) the heuristics and personas made my work easier (...)
we developed a new user interface applying the concepts of
colors in a caption. We had not decided to use them randomly;
we had looked for color patterns.” [P8]

“(...) In my opinion, the heuristics showed to me that my
concerns should not be only about the functional aspects, 1
also have to consider the screen, the content arrangement,
pattern, etc. (...) After seeing the personas, I become more
critical about the user interaction issues.” [P3]

“(...) the heuristics could be used as a checklist during the
software tests.” [P7]

Finally, the third aspect (iii) their evaluation regarding the
improvements on ERP systems brought by the application of
usability issues; although the ERP system was complex, the
respondents believe that it is possible to make the user experi-
ence more enjoyable. Some examples of comments were:

“Some people and some professionals believe that in big
and complex systems, like ERP systems, the usability is not
important. They think the user is familiar with the idea of a
difficult system. On the other side, I do not agree. Even though
ERP systems are complex and require complicated processes,
1 think our job, as developers, is to facilitate the user interac-
tion, through the usability heuristics application, for exam-
ple.” [P1]

“The ERP system is really complex, I have no doubt about
it, but it is always possible to improve the user interaction.”
(P9]
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Overall, we noted that the subjects and activities of the
workshops have been enough to positively influence the par-
ticipants' mindset about the importance of usability in ERP
systems. We also observed that Nielsen’s heuristics can set
important topics on usability in people's mind. Based on the
interviews outcomes, we found evidences to answer our first
question (RQ1). The participants considered that personas and
Nielsen's heuristics can guide product development and can
also be used as a common vocabulary among the developers,
testers and UX designers.

2) Deliberate Improvements and Build Artifact

Considering the outcomes of the workshop and the
interviews, researchers met with project leaders and the UX
designer to evaluate impact of the use of artifacts applying
these two concepts - personas and Nielsen's heuristics - in the
company projects. The project leaders pointed out that the
hard efforts on building of personas - requiring a prior
knowledge of the potential users - could make the personas
adoption infeasible. However, we found that the company had
a knowledge of the users' profile from its after-sales
department. Then the personas could be designed from this
previous knowledge. And many of the personas could be
reused in different projects. Then the leaders agreed with us.
Another important practical point we discovered was that the
UX teams usually carried out usability tests with proposed
interfaces, collected the problems and reported the proposal
for the SCRUM team from a low-fidelity prototype stating the
details orally or by annotations in natural language. According
to UX and SCRUM teams, this mechanism of communication
has been caused misunderstanding between the teams.

From the discussions between Academia and Industry, and
also to answer the second research question (RQ2), we have
proposed building two artifacts (2b):

a) Lean Personas: represents a set of end-users,
described briefly, from photo, name, age, expertise area,
knowledge (skills and abilities), goals (motives and concerns),
and usage patterns (context and usage habits), based on
simplified structure proposal for personas specification
presented by Miller and Williams [33]. We called them
Hypotheses of Personas (HP).

b) Protocol for communication of design solutions and
usability recommendations: the new artifact is generated from
the analysis of the results of the usability testing session.
Firstly, the issues identified during the usability testing session
are listed, removing the duplicate issues (the same issues
pointed out by more than one persona), and false positives
(issues that were not considered real). Secondly, each issue is
analyzed, and solutions and/or recommendations are proposed
for them. Thirdly, the personas affected by each issue should
be pinpointed. Lastly, each issue is mapped to Nielsen's
heuristics. Formalizing, the protocol items can be represented
in Equation (1).
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Protocol = {item: item = description, NHsubset, HPsubset } (€))
where:

description € {recommendation, solution} (la)
NHsubset = {nh : nh € NH} (1b)
NH = {H1, H2,..., H10} (lc)
HPsubset = {hp : hp € HP} (1d)
HP = {hypPersonal,..., hypPersona j} (le)

NH = Nielsen’s Heuristics ~ HP = Hypotheses of Personas

3) Implementing and Observing Improvements and
Evaluating Artifacts

The new artifacts were presented to project leaders, UX
designer, and SCRUM team in a previously scheduled meet-
ing. Aiming to validate the two built artifacts - Lean Personas
and Protocol - we decided along with practitioners evaluate
them (3b) through two case studies, in which usability testing
was performed on actual redesign project. The project goal
was to develop design for a high fidelity prototype to the sub-
module of Human Resources (Web-based) used for the regis-
tration of employees. Noteworthy, the UX designer and
SCRUM team that attended the wvalidation, also had
knowledge of the Nielsen's heuristics and personas, since they
had attended in the workshops.

The use of the new artifacts (personas and protocol) was
implemented only in the second case study, in order to com-
pare their use advantages. Thus, in the first case study, we did
not interfere in the teams' work; acting in observer’s role (for 5
days).The UX designer recruited five users of different pro-
files, and performed the usability testing playing the role of
test moderator. After the test, she analyzed ten issues identi-
fied during this testing, and then she stated the issues on a
report written in natural language, and delivered it to the
SCRUM team during an informal meeting. The SCRUM team
has fixed six of the ten reported issues. They explained that
the other four were recurrent issues. The UX designer did not
agree with them.

In the second case study, we participated along with the
UX and SCRUM teams in the usability test, using personas
and the protocol to report the usability issues. For this inter-
vention, we used the new version of the functional prototype
fixed by the SCRUM team. Before the recruitment of the us-
ers, the UX designer built the three lean personas - using the
template and checking some details with the after-sales de-
partment. The personas were created to represent three differ-
ent levels of expertise regarding the use of technology: basic,
intermediate and advanced. The personas were used to recruit
six end-users, all participating for the first time. Figure 3
shows an example of lean persona described by UX designer.

The usability tests were performed and the outcomes were
analyzed in a single day. Following steps to review usability
issues and generate the protocol based on the Equation 1, the
UX designer described the solutions and recommendation
according to the template showed in Figure 4; and the report
was delivered to the SCRUM team without any explanation.
In this usability test were revealed three new issues, and the
four issues, which had not been fixed, were confirmed once
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again. Differently from the first case study, the SCRUM team
- who had no doubts regarding the results and recommenda-
tions - fixed all the items reported through the protocol.

Name: Expertise:
— o~ Eric Oliver Advanced
i@
<5: Demographics:

32, System Architect

Knowledge, skills and abilities:
Eric worked for eight years in the company, researching new fechnologies, processes
and tools for software development. He is graduated in Systems Analysis.

Goals, motives, and concerns:
He would like update his address in the Registration of Employees quickly, in few steps.

Usage Patterns:
He has had much experience with technology, due his profession and hobby. Twice he

used the current system to update his phone number and address.

Fig. 3. Lean persona described by UX designer

. Nielsen’s Hypotheses
Description . of Personas
Heuristics
A|lB|C
All users needed help to relate the acronyms
of their identity card to the interface labels.
We do not recommend using the acronyms [Hé] X
adopted by identity card, adding to them a
hint with brief non-technical information.

LEGEND: | A = Basic | B = Intermediate | C = Advanced |

Fig. 4. Template used to describe solutions and recommendation to usability
issues

After the second case study, we met the SCRUM team to
collect their opinion about the new artifacts. The team com-
mented that the protocol for reporting the items through heuris-
tics allowed them to perceive the real impact of each identified
issue, so they do not had doubts on the adjustments they should
fix. With regards to the personas, they agree that they could see
the application focusing on the target audience.

C. Second Cycle

When the protocol (artifact) was put into practice in a pro-
ject with the participation of Product Owners (PO), we noted
that they had difficulties in understanding the protocol. Observ-
ing the practice, the researchers found that for the PO, the use
of User Story (US) was more natural. Considering this issue,
the researchers have suggested an adaptation of US incorporat-
ing the vision of the user experience. The second research cycle
was started in order to answer the following question:

e RQ3: How could personas and Nielsen’s heuristics
concepts be incorporated into the US?

1) Understanding Practices

In the first phase, the Academia members have carried out a
technical literature survey, aiming to investigate the use of US
in agile practices. US is one the most popular artifacts created
for conveying agile requirements. US is used to capture cus-
tomer requirements, emphasizing user goals, briefly explaining
the user perception and focusing on what is needed to be done
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[34]. They are often written on index cards or sticky notes, and
typically follow a simple template, as showed in Figure 5.

As a <type of user>, | want <some goal> so that <some reason>

Fig. 5. User Story template

Acceptance criteria are commonly added to US addressing
to guide acceptance testing. Acceptance testing is the process
of verifying whether stories were developed such that each
works exactly the way the customer expected it to work. It is a
mechanism used to guarantees the functionality of the software
requirements [35].

As a result of literature review, some recommendations
were found regarding dealing with usability, UX and US
together. Moreno and Yagiie [36] have identified three ways
to incorporate functional usability requirements with US: (1)
adding new stories to represent the requirements that are
directly derived from usability (called usability stories); (2)
adding or modifying tasks in US (detailing as needed); and (3)
adding or modifying acceptance criteria. According these
authors, there are usability recommendations that: have
positive impact on the final quality of use of software systems;
can be considered as functional usability requirements that
complement the traditional requirements; and can be
documented as US - the usability stories - because both are
similar. Barksdale et al. [37] have used conceptual maps to
design a complete picture to the user, detailing the connections
between US and scenarios. Scenarios is a design artifact used
to describe how a particular user uses the system for a specific
task, considering the context and environment where it will be
held [38]. The conceptual mapping was initially proposed to
mitigate agile and UX team conflict to communicate usability
and interaction requirements on an agile project. Sohaib and
Khan [39] also recommended the use of scenarios along with
US in exploration phase, and heuristic evaluation during
acceptance testing.

In addition to the technical literature review, the
researchers did an ethnographic study in order to understand
how US were being developed by POs. It was found that these
were developed by traditional methods as in Figure 5.

2) Deliberate Improvements and Build Artifact

From the outcomes of the literature review and the ethno-
graphic study, we proposed to the teams a grammar - incorpo-
rating personas and Nielsen's heuristics - that should be adopt-
ed on writing the US. The grammar was driven to answer the
third research question (RQ3), and we called the new story
template of UserX Story. Figure 6 shows the initial proposal to
the UserX Story (Build Artifact — 1" version). In first version
of artifact, the traditional grammar was modified, by replacing
(1) <type of user> by <personas>; and (2) <some reason> by
<Nielsen's heuristic(s)> to highlight from usability point of
view the positive impact of user interaction (users' goals).
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UserX Story (template)

As a <Persona> [ want / need <goal>, so that <Nielsen’s heuristic>
will be met

Fig. 6. Initial proposal to UserX Story template

The initial proposal was discussed between the research-
ers, POs, Scrum Master and UX designer. From the discus-
sions between Academia and Industry, the artifact had been
improved (Build Artifact — 2" version). The second version of
UserX Story expands the US from the outcomes of the data

collected in the user research phase. User research focuses on
understanding user behaviors, needs, and motivations through
observation techniques, task analysis, and other feedback
methodologies, e.g. the usability testing performed on the first
cycle. The UserX Stories are told from the perspective of the
persona, who needs a particular condition for interaction.
Such a condition can meet multiple personas. The stories de-

scribe an interactive process wherein the persona has a goal to
achieve, for this s/he acts on the interface (inferaction), to
perform fasks (steps / features to effect the action) in a particu-
lar context (usage pattern). The persona will assess whether
the objective was achieved interpreting system feedback. Aim-
ing to verify whether stories were developed such that it exact-
ly met the user interaction needs, the acceptance criteria
should describe the action, the set of conditions, and the
Nielsen's heuristics (action/feedback) that will be satisfied
once the goal is successfully achieved. Figure 7 shows second
version to template of UserX Story:

UserX Story (template)

As a <persona> I want / need <goal>, for this <interaction>, through/
when [<task> / <context>]. I evaluate that my goal was achieved when
<feedback>.

Acceptance criteria:

Checks <action> through <set of conditions>to satisfy <Nielsen's heu-
ristic(s)> of action, and < Nielsen's heuristic(s)> of feedback.

Fig. 7. UserX Story template (refined version)

The workshop entitled “Interaction Stories” was organized
in order to make a warm up for the writing of stories adding
the vision of UX through the use of personas and Nielsen's
heuristics. Six POs attended the workshop. All the participants
had more than ten years of experience in the IT field. Howev-
er, five of the six participants had little experience with agile
methodology (less than a year).

The workshop was divided into (i) explanation of the con-
cept of personas; heuristic inspection using Nielsen's heuris-
tics; and US; (ii) presentation of the artifacts Lean Personas
and UserX Story; and (iii) an exercise of writing stories from
the proposed template, including the acceptance criteria. Some
data collected with end-users during a workshop about “User
Research” techniques previously performed with another
group of participants, were provided as supplementary materi-
al to support the proposed exercise. Some personas were also
included in this material. At the end of the workshop activities
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we discussed with the POs the next step for implementing the
stories in real projects.

3) Implementing and Observing Improvements and
Evaluating Artifacts

In this step, the POs had a period of one month to imple-
ment the UserX Story in to one of their projects (3a). After
this period, researchers carried out individuals’ interviews
with the POs to collect their experiences with the implementa-
tion of UserX Stories (Evaluate Artifact). Figure 8 shows an
implemented UserX Story for the redesign of part related for
the issuance of reports for a Tax Bookkeeping sub-module.

UserX Story - Tax Bookkeeping sub-module

As a <Leo Walker> 1 need to <issue financial reporting and balance
sheets, filtering by agents>, for this < the system allow me to choose the
agent that I want to filter >, through/ when [<for issuing the report>/ <
regardless of the organization to which I am placed in the system, it
being subsidiary or consolidator>]. 1 evaluate that my goal was
achieved when <the report only list the launches carried for the selected
agent >

Acceptance criteria:

Checks < the system will validate if that agent code can be used for the
selected organization > through < filtering by agent code > to satisfy
<HS5> of action, and < H9> of feedback.

Checks < the system should display agent name next to the chosen code
> through < choosing an agent, either by agent code or searching > to
satisfy <HI> of action, and </H6> of feedback.

Fig. 8. UserX Story and acceptance criteria implemented by PO

Most of the POs approved the use of the interaction stories
as in the proposed template. They have shared the UserX Story
with the SCRUM teams, who reacted positively. However, two
POs had not implemented the UserX Stories in their projects,
since they were working on small changes that were related
exclusively to business rules (legal requirements), and such
changes would have had no impact on user interaction. Further
tests will be needed to evaluate the cycle in which UserX Sto-
ries are written from items reported in the protocol for the
communication of usability recommendations. Firstly, the
items reported in the protocol should be discussed between UX
designer and SCRUM team. Then, whether the SCRUM team
agrees with the recommended item, the item will be written in
UserX Story form with the participation of the UX designer.
Otherwise, the recommendation is discarded, for example by
technical limitations preventing it to be implemented. Current-
ly, we are investigating the level of detail with the acceptance
criteria; and also we have been working in the drafting of
guidelines to better target the use of the interactive stories.

V. DISCUSSION

The CMD applied by Al-Baik and Miller [17] somehow
encapsulates (in the second and third step of the method) the
process of design and development of an artifact (model) to
identify and eliminate waste based upon the time and resources
available to lean initiatives in IT contexts. In the SoftCoDeR
approach, however, the design process of artifacts is highlight-
ed, showing that the activities to build (2b) and evaluate (3b)
artifacts are connected to the "Relevance Cycle" to meet the
interests and needs of Industry (A), as well as being connected
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to the "Rigor Cycle" to be grounded on academic foundations
(B), following from the guidelines of the DSR.

Rodriguez et al. [20] presented their research through the
DSR, but the reported activities could configure perfectly ac-
tion research cycles. The artifacts were built in close collabora-
tion with practitioners, and the research crossed the phases to
diagnose the problem, propose solutions, and to implement and
assess improvements. In this case, researchers have chosen to
complement the research with focus group sessions rather than
adopt action research as a more comprehensive methodology.
The SoftCoDeR approach seems to be feasible for research
work with such characteristics, and especially when it occurs in
environments that adopt agile methods. Furthermore, the itera-
tive nature of the proposal approach is compatible with agile
environments because it intends to deliver valuable artifacts,
adapting quickly to changes, evolving from new research ques-
tions. Differently to the cases discussed above, we can state
that the works presented by Adikari et al. [19], and Ardito et al.
[18] do not fit with an approach combining the two research
methods.

Regarding the approaches that combine AR and DSR [21]
[22] [23], we point out that all these initiatives were originated
in the field of IS, which focus is to seek solutions to business
needs from a systemic thinking. The research in SE, in turn, is
closely related to software development activities, which can
be better understood from the practitioners’ viewpoints. There-
fore, the choice of the CMD method contributes to an approach
that is intended to guide research within the software develop-
ment environment (shop floor), and heavily influenced by co-
operation between researchers and practitioners.

Nevertheless, some limitations of our approach is related to
application context. Besides this, the dependence of the com-
pany’s schedule brings difficulty to keep the pace of iterations.
First of all, researchers need the company's prior consent to
interact with the practitioners during a sufficient period of it-
erations to understand the existing practice, discuss improve-
ments, and evaluate what has been implemented. However, a
greater number of iterations, sometimes it can be difficult to
keep a schedule without unexpected events involving the prac-
titioners. Sometimes the practitioners need to solve urgent
matter, breaking the iterations evolution.

VI. CONCLUSIONS AND FUTHER WORK

By means of SoftCoDeR, an approach matching CMD and
DSR methods, we have been able to achieve our main research
goals. The main contribution of this approach is to encourage
the Academia-Industry partnership, which the core proposal
has been to guide the academic knowledge to meet the real
needs of the Software Industry. The authors believe that the
approach allows the deeply observation of problems that still
have not been thoroughly investigated academically. In this
work, for instance, we detected an issue in the communication
carried out between UX and agile teams, who have different
perspectives on usability and the user research.

As a future work, we are planning to apply this approach to
new research projects in order to verify whether this proposal
can be extended to other contexts, including other market seg-
ments; or in a different development process than agile meth-
odology.
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