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ABSTRACT
Approaches for integrating interaction design into software de-
velopment processes do not consider the specific development 
characteristics of free/libre/open source software (FLOSS). Re-
searchers know the importance of integrating good practices 
of interaction design into the software development process. 
This paper aims to present a summary and analysis of methods, 
techniques, tools, strategies and approaches (MTTSA) to inter-
action design that have been proposed/used in the context of 
FLOSS development. A systematic mapping was performed 
to identify MTTSAs of interaction design proposed or used 
for/in the development of FLOSS. The results show that few 
studies have used MTTSA of interaction design in FLOSS con-
text. No methods or techniques of interaction design proposed 
specifically for the development of FLOSS have found, and 
the majority of the selected papers do not present any type of 
validation through empirical studies. We hope that this paper 
provides an overview of studies that have used MTTSA of 
interaction design in FLOSS context, and becomes an initial 
effort to conduct new research proposals involving interaction 
design MTTSA and FLOSS development.

ACM Classification Keywords
H.5.m. Information Interfaces and Presentation (e.g. HCI): 
Miscellaneous

Author Keywords
Interaction Design, FLOSS development, Free Software, 
Open Source Software, Human-Computer Interaction, HCI.

INTRODUCTION
Free/libre/open source software (FLOSS) projects are vir-
tual organizations/communities formed by geographically 
distributed developers [41]. Generally, the development of 
FLOSS is based on voluntary contributions. Developers using 
tools to coordinate and communicate work over the Internet, 
such as mailing lists and version control systems [41, 49]. The
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adoption of FLOSS has grown in the private sector, in public
agencies and by end-users [11, 39, 49]. The number of FLOSS
projects and contributions made by developers and employees
paid by private companies has increased in recent years [11,
39]. The importance of FLOSS has increased [5]. This can be
verified by the increase in research publications on FLOSS in
the last years [11].

Scientific literature presents some problems of human-
computer interaction (HCI) related to the development of
FLOSS. There are problems related to usability and accessi-
bility in FLOSS [1, 23]; despite the general impact of FLOSS,
the HCI community has done few studies on FLOSS and there
are few research collaborations of HCI researchers with the
FLOSS community [5]; usability aspects are late considered in
FLOSS projects [43]; most FLOSS projects have requirements
defined fundamentally by their authors and little emphasis is
given to usability [41].

A good process of interaction design is very important for
development of interactive products. There are many studies
to improve this process, specially with the development of
new interaction design methods and techniques [53]. There
are also approaches for integrating interaction design into
software development processes [10, 46]. However, these
approaches do not consider specific characteristics of FLOSS
development such as distributed development environment,
cultural differences and time zones.

FLOSS development presents some typical characteristics.
One of them is the distributed software development, which
makes it fundamentally different from co-localized software
development [57]. The mainly models of interaction design
process propose to engage users in diverse tasks with high
level of communication and coordination of activities. Some
interaction design techniques and approaches have been ap-
plied in co-localized software development, but which are
not applicable or have to be adapted to distributed software
development. This is because there are specific difficulties
and challenges in FLOSS development context. Despite the
importance of good interaction design practices in the soft-
ware development process, little is known about methods,
techniques, tools, strategies and approaches (MTTSA) of in-
teraction design proposed/used in the context of FLOSS.

This paper aims to present a summary and analysis of methods,
techniques, tools, strategies and approaches (MTTSA) to inter-
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action design that have been proposed/used in the context of
FLOSS development. A systematic mapping was performed
to identify MTTSAs of interaction design proposed/used for/in
the development of FLOSS.

In this paper, we present a discussion of the identified stud-
ies, providing evidence related to the proposals and/or use of
MTTSAs of interaction design in FLOSS development. It is
important to emphasize that this mapping is part of an ongo-
ing research project, in which the authors are investigating
how interaction design can be performed collaboratively in
distributed software development environments. Thus, the
results of this mapping will contribute to develop a collabora-
tive interaction design process model for distributed software
development environments.

BACKGROUND
In this section, we present a brief background on FLOSS,
interaction design, and research that have been conducted
involving the areas of HCI and FLOSS development.

Free/Libre/Open Source Software
FLOSS is a term that covers a variety of types of software
and refers to computer programs that are distributed with their
source code and allows freedom to use, study, copy, modify,
and redistribute them [41, 49]. The term "free" is used with
the sense of "freedom"; it does not refer to price. The four
freedoms are described below [48, p.3]:

• the freedom to run the program as you wish, for any pur-
pose;

• the freedom to study how the program works, and change it
so it does your computing as you wish. Access to the source
code is a precondition for this;

• the freedom to redistribute copies so you can help your
neighbor;

• the freedom to distribute copies of your modified versions
to others. By doing this you can give the whole community
a chance to benefit from your changes. Access to the source
code is a precondition for this.

Questions about motivation for participation in FLOSS de-
velopment were raised by [30, p. 198] and [8, p. 1243],
respectively: "Why should thousands of top-notch program-
mers contribute freely to the provision of a public good?" and
"Why do programmers write Open Source codes if no one
pays them to do it?". According to Raymond [40], the partici-
pants in the FLOSS project have at least three reasons to write
or contribute to writing FLOSS code. First, participants are
interested in using the FLOSS product. For this reason, they
contribute to its development and can benefit directly from
the software developed by them. Second, they can enjoy the
programming work itself. The last reason is related to the
reputation of the participant in the FLOSS community. For
Lerner et al. [30], the interest in the development of FLOSS
has been motivated by three reasons:

• rapid diffusion of FLOSS, in which several FLOSS products,
such as web server and operating system distributions, have

become popular and potential competitors of proprietary
software;

• significant capital investments in FLOSS projects, in which
large corporations have launched projects to develop and
use FLOSS products;

• the new organizational structure, in which the collaborative
nature of the development of FLOSS has been praised by
the commercial and technical press as an important organi-
zational innovation.

FLOSS development process has the following characteristics
[41, 49]:

• developed by communities of geographically distributed
developers;

• voluntary contributions via the Internet;

• cultural and time zones differences;

• use of tools to enable communication among the geographi-
cally distributed teams;

• use of version control tools and software repositories;

• most projects have a small team, and the average number of
individuals per team is five.

According to Reis et al. [41], most FLOSS projects have re-
quirements that are fundamentally defined by their authors and
a significant part of the projects is based on other pre-existing
software. In addition, little emphasis is placed on usability as
well as on conventional quality assurance activities.

Some studies have shown that many aspects of FLOSS devel-
opment processes differ from traditional software engineering
processes [33, 37, 42, 50] and others describe the way in which
FLOSS development phases have occurred [27, 40, 41, 45].
In addition, software process models for the FLOSS develop-
ment have also been proposed as, for example, Open Source
Maturity Model (OSMM) - Navica [18], Qualification and Se-
lection of Open Source software (QSOS) [44], Open Business
Readiness Rating (OpenBRR) [52] and Open Source Maturity
Model (OMM) - Qualipso [54].

Although there is a distinction between the terms "free soft-
ware" and "open source", this systematic mapping encom-
passes studies related to free software as well as studies re-
lated to open source software. The differences between the
movements of free software and open source software will not
be discussed here. In addition, studies will not be classified
as being of one or another movement, since the fundamental
difference between the two movements lies in their values and
their ways of looking at the world, rather than in their software
development processes [47].

Interaction Design
Preece et al. [38, p. 319] states that "Design is a practical and
creative activity that aims developing a product that helps its
users to achieve their goals". Various definitions of interaction
design can be found. Lowgren [34] describes in a simple but
comprehensive way what interaction design is: "(...) about
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shaping digital things for people’s use". Preece et al. [38,
p. 8] understand that interaction design is "(...) to support
the way people communicate and interact in their everyday
and working lives". The Interaction Design Association [3]
states that "Interaction Design (IxD) defines the structure and
behavior of interactive systems. Interaction Designers strive
to create meaningful relationships between people and the
products and services that they use, from computers to mobile
devices to appliances and beyond".

Whittaker [53] reports that there is consensus in the HCI area
regarding the interaction design process: "Everyone in HCI
agrees that design involves four iterative steps: understanding
users, generating designs, prototyping, and evaluation.". For
Preece et al. [38] the interaction design process involves four
basic activities [38]:

• establishing requirements - activity that aims to understand
who the users are, their activities and the context of these
activities, so that the developed product can support them
in achieving their goals;

• designing alternatives - this activity begins when some re-
quirements have been established and aims to suggest ideas
to satisfy the requirements;

• prototyping - activity that involves the construction and
experimentation of prototypes in an iterative way in order
to test ideas regarding the viability and acceptance of the
user;

• evaluating - activity that seeks to ensure the quality and
performance of tests to verify that the final product is in
accordance with its purpose.

When performing these activities, it is important to involve the
users so that developers can understand their goals and thus
build a more suitable and usable product [18].

Although FLOSS developers and interaction designers aim to
build quality software that meet the needs of users, they each
have their own perspective. FLOSS developers are generally
concerned with the activities related to the technical part of the
development and the functionalities of the software [23], while
the designers approach interaction design activities with the
participation of the users, and their concern is that the users
achieve their objectives [38].

Relationships between HCI and FLOSS Development
Some studies [1, 2, 15, 23, 36], workshop [5] and special
interest group (SIG) [4, 43] have highlighted the gap between
software design approaches in HCI and FLOSS development.
Although the HCI and FLOSS areas are complementary, these
studies highlight the lack of integration between them. How-
ever, some initiatives and proposals have involved the areas
of HCI and FLOSS development. These studies are presented
below.

Hedberg et al. [23] proposed an extended FLOSS development
project organization model that adds a new level of communi-
cation and roles for attending human aspects of software. The
proposed model makes the existence of HCI specialists visible

in a projects, and promotes interaction between developers
and the HCI specialists.

Andreasen et al. [2] states that FLOSS developers are inter-
ested in usability. However, usability is not a priority. FLOSS
projects rarely employ systematic usability evaluation. Most
developers have a very limited understanding of usability and
there is a lack of resources and evaluation methods in FLOSS
paradigm.

Bach et al. [4] organized a SIG with the purpose of bringing
together HCI professionals and researchers to discuss current
issues in FLOSS. The SIG discussed usability, the role of HCI
expertise, and design rationale in FLOSS projects. The authors
state that HCI professionals are working on usability issues
in FLOSS, but the HCI community has not yet organized
with respect to FLOSS. Schwartz et al. [43] also organized a
SIG, but with the aim of encouraging the participation of the
user experience (UX) community and identifying solutions for
better integration of UX into the FLOSS development process.

Nichols et al. [36] reviewed the existing evidence of the
usability of FLOSS and discussed how the characteristics of
FLOSS development influence the usability quality. The paper
addresses how existing HCI techniques can be used to leverage
distributed networked communities, of developers and users,
to address issues of usability.

Bach et al. [5] organized a workshop that brought together
researchers and practitioners from the HCI and FLOSS com-
munities to establish an agenda for future research and collab-
oration between the two communities. The workshop research
agenda included the study of the FLOSS community, tools de-
velopment and methods for the community, and collaboration
to solve shared problems.

We note that there are few scientific studies involving the
development of FLOSS and HCI. Among the existing studies,
most are related to usability in the development of FLOSS.

METHODOLOGY
This systematic mapping was based on the protocol model
presented by Wohlin [55] and the recommendations provided
by Kitchenham [28]. The protocol for this mapping is available
at https://goo.gl/hAaYB6.

Research Questions
The mapping sought to answer the following research ques-
tion:

What are the methods, techniques, tools, strategies and
interaction design approaches proposed or used specially
for/in FLOSS development?

The main research question was organized according to the
structure Population, Intervention, Comparison, Outcome,
Context (PICOC) [28].

P- publications of scientific papers dealing with interaction
design in FLOSS development;

I - MTTSA of interaction design proposed/used for/in FLOSS
development;
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C - not applicable;

O - overview of studies that consider the use of MTTSA of
interaction design in FLOSS development;

C- Academic studies.

The main research question has been broken down into the
following more detailed research sub-questions:

sub-RQ1 - Was the MTTSA of interaction design crafted
specifically for the context of FLOSS or was an existing one
used?

sub-RQ2 - Is the MTTSA related to which activity(ies) of the
interaction design process?

sub-RQ3 - Has the proposed MTTSA been validated through
empirical studies?

Study Selection Process
The following steps were performed in the selection of studies
for systematic mapping:

1. search for studies in digital libraries;

2. selection of preliminary studies (first filter: title and abstract
reading);

3. selection of studies (second filter: complete reading of se-
lected studies in step 2);

4. extraction of data from included studies;

5. tabulation and analysis of the remaining selected studies.

Search Strategy
The digital libraries used to search for primary studies were:
ACM Digital Library1, Engineering Village2, IEEEXplore3,
and ScienceDirect4. These digital libraries were chosen for
indexing the majority of qualified publication sources in Com-
puter Science, and due to the free access to papers in the major
Brazilian universities.

As the research was conducted in 2017, the papers published
in this year were not considered in this systematic mapping.

In this mapping, the following keywords were used: "inter-
action design", "design of interaction", "FLOSS", "free soft-
ware", "open source". According to the keywords, the string to
be used in the digital library searches was defined. The string
has been defined in English only, as follows:

("interaction design" OR "design of interaction") AND
(FLOSS OR "free software" OR "open source").

Data Extraction Strategy
In this step, data were extracted from each of the primary
studies included in this systematic mapping according to the
classification of possible predefined responses.
1http://dl.acm.org/
2http://www.engineeringvillage.com/
3http://ieeexplore.ieee.org/Xplore/home.jsp
4http://www.sciencedirect.com/

The data extraction strategy was based on Fernandez et al.
[17]. This strategy provides a set of possible answers for each
research sub-question and, therefore, ensures the application
of the same extraction criteria assigned to all selected papers
[17].

With regard to main research question, a paper could be classi-
fied into one or more categories:

• Method - If the paper proposes or uses at least one interac-
tion design method for the context of FLOSS. We consider
a "method" as a set of rational procedures, based on rules
aimed at achieving the objectives of interaction design. [12];

• Technique - If the paper proposes or uses at least one in-
teraction design technique for the context of FLOSS. We
consider technique as a "[...] practical application of the-
oretical scientific knowledge to a specific field of human
activity." [12, own translation];

• Tool - If the paper proposes or uses at least one interaction
design tool for the context of FLOSS. We consider all tools
(automated or not) that support interaction design activities.

• Approach/strategy - If the paper proposes or uses at least
one approach or strategy for interaction design for the con-
text of FLOSS. We consider approach when the authors of
the paper propose or use some interaction design paradigm
such as user-centered design, activity-centered design, sys-
tems design, and genius design [38]. Already strategy, it
was considered a general plan or set of plans intended for
interaction design [13].

With regard to sub-RQ1, a paper could be classified into one
of the following categories:

• New - If the paper presents at least one new MTTSA of
interaction design crafted specifically for the context of
FLOSS; or

• Existing - If the paper uses at least one existing MTTSA
from the interaction design field in the FLOSS development.

With regard to sub-RQ2, a paper could be classified into one
or more basic activities of the interaction design process [38]:

• Establishing requirements - If the MTTSA proposed/used
is related to the activity of requirements;

• Designing alternatives - If the MTTSA proposed/used is
related to the attempt to satisfy the requirements and needs
of the users;

• Prototyping - If the MTTSA proposed/used is related to
prototyping activities;

• Evaluating - If the MTTSA proposed/used is related to
evaluation of interaction design;

• Other - If the MTTSA proposed/used is related to another
activity or practice of interaction design.

With regard to sub-RQ3, a paper could be classified according
to the following indications:
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Source Search DL PreSt SelectSt
ACM 79 22 8
Engineering Village 55 7 1
IEEEXplore 15 2 1
ScienceDirect 168 3 1

Total 317 34 11
Table 1. Number of papers returned by search in digital libraries
(SearchDL), selection of preliminary papers (PreSt) and selection of pa-
pers (SelectSt), classified by digital libraries

• Yes - If the author(s) validated the proposal with empirical
studies; or

• No - If information about empirical validation is not pro-
vided.

Inclusion and Exclusion Criteria
For the inclusion of a paper, it was determined its relevance in
relation to the research question. Papers that met the following
inclusion criteria were included:

• paper presenting MTTSA of interaction design in the con-
text of FLOSS development;

• papers published until 2016.

Papers that met at least one of the following exclusion criteria
were excluded:

• introductory papers for special issues and summary of
events, such as workshops;

• papers not written in English;

• duplicated papers;

• papers without free availability (especially in cases where
the access is paid or not available in digital library);

• papers not published in conference or scientific journals.

RESULTS
With the application of the systematic mapping protocol, we
obtained the results shown in Table 1.

Search for Papers in Digital Libraries
The application of the search string in the digital libraries
returned 317 papers, separated by source, as follows: ACM
Digital Library, 79 papers; Engineering Village, 55 papers;
IEEEXplore, 15 papers; ScienceDirect, 168 papers.

The search in the IEEEXplore and Engineering Village digital
libraries were carried out with the advanced search engine of
the databases, since the basic search of each digital library re-
turned few papers. The search for papers in the other databases
was performed through basic search.

To facilitate the selection of studies, storage and management
of the papers, the software Mendeley©5 and StArt6 were used.
5Mendeley©- http://www.mendeley.com
6StArt - http://lapes.dc.ufscar.br/tools/start_tool

Questions Classification # of
papers

Percentage
(%)

Research
question

method 1 9.1%
technique 2 18.1%
tool 5 45.5%
strategy / approach 6 54.6%

Sub-RQ1 new 8 72.7%
existing 3 27.3%

Sub-RQ2

establishing
requirements 1 9.1%

designing
alternatives 2 18.2%

prototyping 6 54.6%
evaluating 4 36.4%
other 4 36.4%

Sub-RQ3 yes 5 45.5%
no 6 54.5%

Table 2. Results of the answers for main research question and the sub-
questions according to the classification of predefined responses

Selection of Preliminary Papers
In this step, carried out in January 2017, titles and abstracts of
the papers found in the paper search stage were read. Based
on their analysis, and according to the established inclusion
and exclusion criteria, 34 papers were selected for the next
step, 283 were rejected, 23 of which were duplicated.

Complete Reading of Selected Papers
After the selection of preliminary papers, the next step was to
read the complete text of the selected papers. Out of 34, only
11 papers were included.

Data Extraction Results
The overall results of the answers for main research question
and the sub-questions are presented in Table 2.

The overall results of the data extraction revealed that around
9% of the papers proposed/used interaction design methods
for/in the FLOSS development; around 18% were related to
techniques; around 45% were related to tools and around 55%
were related to strategies/approaches.

Regarding the results for sub-RQ1, the majority of the papers
(73%) presented at least one MTTSA of interaction design
conceived in the context of FLOSS. Papers that used at least
one MTTSA of existing interaction design represented around
27% of the total.

As for sub-RQ2, which deals with the interaction design ac-
tivities in which the MTTSA is related, the results were as
follows: around 9% of the papers were related to establishing
requirements; around 18% of the papers to designing alterna-
tives; around 55% of the papers to prototyping; around 36%
to evaluating and around 36% to other activities. We observed
that in other interaction design activities, all papers were re-
lated to investigating and/or supporting the participation of
users in the development of FLOSS.

Considering the answers for sub-RQ3, which is related to
empirical studies to validate MTTSA of interaction design
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around 45% of the selected papers performed some kind of
empirical study. The majority of the papers (55%) did not
report on empirical studies.

The next subsections present the results related to each method,
technique, tool and strategy/approach of interaction design
for/in the FLOSS development in detail.

Methods of Interaction Design
The results for main research question revealed that only one
of the selected papers, Lichtner et al. [32], have used at least
one method of interaction design in the FLOSS development.

Lichtner et al. [32] described a case study on the use of an
online user diary for remote evaluation of a software prototype.
The use of open source software enabled the implementation
of the online user diary for prototype evaluation. The online
diary contributed to gathering data on the interaction design,
system performance, and user experiences. It also enabled
communication among users, researchers and system devel-
opers, giving voice to users in the evaluation and redesign
processes of the software.

The evaluation was carried out collaboratively in four different
organizations, in different European countries. The online
diary was built with the open source phpBB software. Real-
time access allowed users to be monitored and researchers
were able to request input from participants when necessary or
monitor problems (technical or organizational) for solutions
to be found promptly.

In response for sub-RQ1, Lichtner et al. [32] used an exist-
ing method for the development of software. None of the
selected papers proposed a method of interaction design for
the development of FLOSS.

Regarding the responses for sub-RQ2, in Lichtner et al. [32],
the method was related to the evaluating activity.

With regard to validation through empirical studies, sub-RQ3,
Lichtner et al. [32] conducted a case study.

Techniques of Interaction Design
The results for main research question revealed that only two
of the selected papers, Lichtner et al. [32] and Hepting et al.
[51], mentioned the use of interaction design techniques for
the development of open source software.

Lichtner et al. [32] presented a case study on the use of a diary
in real world system evaluation by a geographically distributed
team and different cultures and practices. The techniques
used were field visits, interviews, observation, focus group,
scenario walkthroughs and questionnaire. Hepting et al. [51]
discussed the experience of offering a course in the HCI area
with FLOSS development projects. The techniques used were
scenario-based design, questionnaire, and prototyping.

Regarding sub-RQ1, Lichtner et al. [32] and Hepting et al.
[51] used pre-existing techniques.

Regarding the answers for sub-RQ2, Lichtner et al. [32] used
the techniques in the evaluating activity. Hepting et al. [51]
used the techniques in the activities of establishing require-
ments, designing alternatives, prototyping and evaluating.

With regard to validation through empirical studies, sub-RQ3,
only Lichtner et al. [32] presented information on empirical
studies: a case study.

Tools of Interaction Design
The results for the main research question revealed that around
45% of the papers proposed/used at least one tool of interaction
design for/in the development of FLOSS.

The authors who proposed/used at least one tool of interaction
design for/in the development of FLOSS are Lichtner et al.
[32], Lawson et al. [29], Li et al. [31], Hansen et al. [20] and
Mcgee-Lennon et al. [35].

While Lichtner et al. [32] used the open source phpBB tool to
perform the interaction design activities, Lawson et al. [29],
Li et al. [31], Hansen et al. [20] and Mcgee-Lennon et al.
[35], respectively, developed the following tools: SKEMMI,
software workbench for supporting the effective and dynamic
prototyping of multimodal interactive systems; ActivityStudio,
an Open source toolset for prototyping and in-situ testing of
ubiquitous computing application prototypes; PyMT, a multi-
touch interface toolkit for the Python programming language;
and Open Interface Development Environment, a rapid proto-
typing tool that is embedded in an open source framework for
the rapid development of multimodal interactive systems.

In response for sub-RQ1, Lichtner et al. [32] used existing
open source software tool for software development. Lawson
et al. [29], Li et al. [31], Hansen et al. [20] and Mcgee-Lennon
et al. [35] proposed new software prototyping tools.

Regarding the responses for sub-RQ2, the existing tool was
used by Lichtner et al. [32] in the prototyping activity of
the interaction design process. The tool proposed by Li et
al. [31] can be used in prototyping and evaluating activities.
The tools proposed by Lawson et al. [29], Hansen et al. [20]
and Mcgee-Lennon et al. [35] can be used in the prototyping
activity.

With regard to the validation of the tools through empirical
studies, sub-RQ3, the SKEMMI tool of Lawson et al. [29],
was evaluated using a group of six experts (programmers,
application designers). Lichtner et al. [32] and Li et al. [31]
carried out a case study and Mcgee-Lennon et al. [35] carried
out a study of users.

Strategies/Approaches of Interaction Design
Interaction design strategies/approaches for FLOSS develop-
ment were found in around 55% of selected papers.

The authors who proposed at least one interaction design strat-
egy/approach for the development of FLOSS were Hepting et
al. [25], Jetter et al. [26], Cheung et al. [9], Bach et al. [6],
Barcellini et al. [7] and Ebenreuter [16].

Hepting et al. [25] defined a strategy to offer a usability course
with open source software projects. With the experience of
combining the usability course with open source software
design, the authors proposed a framework for course organiza-
tion.

Jetter et al. [26] presented the zoomable object-oriented infor-
mation landscape, a new approach to interaction design, and
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an open source software framework for post-WIMP distributed
user interfaces in interactive spaces.

The study by Cheung et al. [9] identified use cases related to
enabling and facilitating user participation in the development
of open source software.

Bach et al. [6] addressed the reflective practitioner to consider
how end users can directly contribute to design (interaction)
discussions in open source software projects.

Barcellini et al. [7] examined a "push-by-users" design pro-
posal through discussions that took place on two discussion
lists, one user-oriented and the other developer-oriented. The
study provided insights on how design and usage are articu-
lated in open source software projects.

Ebenreuter [16] proposed the extension of the concept of open
source development to collaborative interaction design prac-
tices. For this, the author presented an alternative approach for
the presentation of design information as rationale instances.
The author also discussed the usefulness of rationale instances
as a raw material for collaboration in open design projects.

Regarding the answers for sub-RQ1, new approaches or strate-
gies were proposed by Hepting et al. [25], Jetter et al. [26],
Cheung et al. [9] and Ebenreuter [16]. Bach et al. [6] and
Barcellini et al. [7] used existing approaches with the purpose
of investigating users’ participation in mailing lists for open
source software projects.

According to the answers for sub-RQ2, we note that the frame-
work proposed by Hepting et al. [25] contemplated the fol-
lowing interaction design activities: establishing requirements,
designing alternatives, prototyping, and evaluating. The ap-
proach proposed by Jetter et al. [26] contemplated the ac-
tivities of designing alternatives, prototyping and evaluating.
The proposals of Cheung et al. [9] and Ebenreuter [16] in-
cluded, respectively, user participation in the open source
software development process and the provision of interaction
design documentation to improve collaboration in open de-
sign projects. In Bach et al. [6] and Barcellini et al. [7], the
approaches were used in other activities involving investigat-
ing and/or supporting the participation of users in the FLOSS
development process.

With regard to validation by means of empirical studies, sub-
RQ3, only Jetter et al. [26] presented information on empirical
studies, which they used in an approach to usability evaluation
based on conceptual maps with designers and developers.

ANALYSIS
This section summarizes the main considerations and discus-
sions from this systematic mapping, highlighting the limita-
tions that may pose threats to its validity.

Main Findings and Discussions
The main findings of this mapping are the following ones:

• there are few studies on MTTSA of interaction design pro-
posed or used for/in FLOSS development;

• methods of interaction design proposed specifically for the
development of FLOSS were not found; the studies found

used existing methods of interaction design in the context
of FLOSS;

• techniques of interaction design, proposed specifically for
the development of FLOSS, were not found; one of the
selected papers, Lichtner et al. [32], used pre-existing tech-
niques and did not consider the distributed development
environment of FLOSS;

• the principal interest of the selected studies is in the ac-
tivities of prototyping and evaluating; few studies have
addressed the activities of establishing requirements and
designing alternatives;

• the majority of the selected studies do not present any type
of validation through empirical studies.

The results of this systematic mapping suggest the need for
broad support for FLOSS projects and communities by the
HCI community, through research efforts in the area of in-
teraction design for the availability of MTTSA of interaction
design considering the characteristics of FLOSS development.
Therefore, it is necessary to develop and publish research on
interaction design in the context of FLOSS.

On the other hand, the studies selected in this mapping show
that researchers are aware of the need for scientific investment
in interaction design in FLOSS development. We can also
mention that there is evidence that FLOSS can contribute to
the HCI, such as FLOSS tools that can be used in prototyping
and evaluation activities in the interaction design process.

Despite the fact that there were few studies, successful results
are verified when using MTTSA of interaction design in the
development of FLOSS. There are several contributions found
in selected papers, including:

• the active participation of end users in the FLOSS develop-
ment process;

• greater concern with users;

• improvements in communication between users and devel-
opers;

• the use of distributed development environments and
FLOSS for the interaction design process;

• proposal of source code customization with HCI principles
to facilitate and improve understanding of the source code
by inexperienced programmers;

• encouraging the use of FLOSS development strategy with
HCI disciplines in the academic environment;

• contribution of FLOSS in the design process of interaction
of software projects, both for the development of FLOSS,
and for the development of proprietary software.

The only paper selected in this systematic mapping that re-
ported the use of existing method and techniques for interac-
tion design in the development of FLOSS was Lichtner et al.
[32]. Lichtner et al. [32] cite that "This paper reports and re-
flects on one of the methods used for the formative evaluation
of this prototype: the online diary.". The main contribution is
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in the use of a method that made possible the remote interac-
tion between users and developers in a FLOSS development
project. Data collect and redesign evaluation were performed
remotely through the online user diary with the phpBB tool.
User participation in the redesign process has become possible,
although the development team and users are geographically
distributed. Lichtner et al. [32] also used interaction design
techniques for the prototype evaluation process. Unlike the
interaction design method, which was used remotely, interac-
tion design techniques were used in a co-localized way. The
developers visited the companies where the users worked and
applied the techniques of field visits, interviews and obser-
vation. A tool for interaction design, phpBB, was used to
implement the online diary method. Although it addresses
only the evaluation activity of the interaction design process,
Lichtner et al. [32] showed that it is possible to apply good
interaction design practices in the development of FLOSS.

During the execution of this mapping, we found several soft-
ware development initiatives [19, 21, 22, 24, 56] that used
some FLOSS product combined with some interaction design
practice. At first, it was selected these papers for complete
reading. When these papers were read in full, we decided not
to include them because the software were not developed in
the context of FLOSS. Despite major interaction design con-
tributions in distributed software development, such studies
are outside the scope of this systematic mapping.

The results of this systematic mapping are expected to pro-
vide researchers and FLOSS community with information on
MTTSA of interaction design for the development of FLOSS.
The gaps and lack of studies on this subject may suggest that
further research to be undertaken.

Threats to Validity
In order to guarantee an impartial selection process, all the
steps of the systematic mapping process were followed ac-
cording to the protocol. The authors independently selected
the studies and, in the end, eventual disagreements and doubts
were corrected. The digital libraries used include most of the
main journals and conferences in the area of Computer Sci-
ence. However, due to the limited number of digital libraries
used, it is possible that relevant studies have not been included.

CONCLUSIONS
This paper presented a systematic mapping that summarizes
the existing information about MTTSA of interaction design
that have been proposed or used by researchers in the context
of FLOSS development. Eleven primary papers were selected
in this systematic mapping that were classified into four main
categories: method, technique, tool and strategy/approach.

This systematic mapping identified few studies that pro-
posed/used MTTSA of interaction design in the context of
FLOSS. Despite this fact, the selected studies were successful
and brought important contributions by applying MTTSA of
interaction design in the development of FLOSS.

As future work, we intend to review some of the concepts re-
lated to ISO 9241-210 [14] and participatory design to reflect
on the main principles and how they were addressed or not in

the papers surveyed. Moreover, with the result obtained in this
systematic mapping, the gaps and the lack of studies involving
the areas of interaction design and development of FLOSS, we
intend to advance in the research on this subject. Therefore,
the next step of our research will be to expand this system-
atic mapping to identify approaches, methods, techniques,
and tools for participatory interaction design in distributed
software development environments. With this, we intend to
develop a participatory interaction design process model for
distributed software development environments. Finally, we
must extend the Open Source Maturity Model [54] with the
proposed interaction design model. Considering the inher-
ent advantages of software development following a software
process model, we believe that interaction design activities
will be considered during the different stages of the FLOSS
development process, particularly in the early stages.

Finally, we emphasize on the relevance of the theme and high-
light the importance of the integration of techniques, meth-
ods and approaches interaction design to the development of
FLOSS. This mapping is expected to provide an overview of
the studies that have proposed/used MTTSA of interaction
design in the context of FLOSS, and it is an initial effort for
new researches and proposals related to this topic to be carried
out.
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