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Abstract User participation and involvement in software development are considered to be
essential for a successful software system. Three research areas; iuman aspects of software
engineering, requirements engineering, and information/systems, study these topics from
various perspectives. We think it is important to analyze user participation and involvement
in software engineering comprehensively to encourage further research in this area. We
investigate the evidence on effects of user participation and involvement on system success
and we explore which methods are available‘in literature. A systematic mapping study was
conducted. The systematic search yielded 3,698 hits, from which we identified 289 unique
papers. These papers were reviewed by the first author based on inclusion and exclusion criteria.
The second author validated the selection of papers by reviewing the reasons for exclusion and
inclusion and the corresponding papers on a sample base. 58 of the 289 papers were selected (22
statistical survey and meta-study papers and 36 methods papers). Based on the empirical
evidence of the surveys and meta-studies; we developed a meta-analysis of structural equation
models. This overview demonstrates that most papers showed positive correlations between
aspects of development processes (including user participation) and human aspects (including
user involvement)and system success. The analysis of the proposed solutions from the method
papers revealed a wide variety of user participation and involvement practices for most activities
within software development.
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1 Introduction

User participation and involvement (abbreviated with UPI in case we want to refer to both terms
together) in software development are considered to be very essential for system success (Harris
and Weistroffer 2009). Users are an important source of information as they are familiar with
the work and the context which the software system should support (Hendry 2008). Therefore,
involving users is critical to develop good solutions (Hope and Amdahl 2011). The benefits of
UPI are very widespread. A summary from (Harris and Weistroffer 2009) names advantages,
such as improved quality due to more precise requirements and the prevention of unneeded,
expensive features. Furthermore, users who feel involved in a software system will have a
positive attitude and perceive it as more useful, thus they are more satisfied with the system
(McGill and Klobas 2008). As the level of user acceptance as well as the understanding of'the
system rises, the system will be used more effectively, and the increased. participation in
decision-making leads to a more democratic organizational culture. These benefits can all
increase the success of a software system. System success is controversial and difficult to
measure (Harris and Weistroffer 2009). We want to include all aspects of system success that
have been investigated by the identified papers and therefore categorize them in various aspects
for system success, such as user satisfaction, ease of use, system use, system quality, data
quality, and project in time and budget. We intend to emphasize the broadness of success in this
paper, therefore we define system success as the “assessment;. whether the information tech-
nology project and the resulting system has achieved its objectives”.

In general, there are three different research areas that study aspects of UPIL: information
systems, human aspects of software engineering and requirements engineering.

So far, the topic of UPI in software development has mainly been researched in the
information system field. (Iivari 2004)-explains this by the distinctive activities in informa-
tion systems development, where the alignment of information technology (IT) artifacts,
organizational and social context is crucial. This research mostly studies empirical depen-
dencies between UPI and system.success. Most of the analyzed studies use structural
equation models (SEM) to present the identified aspects and correlations.

Within software engineering, this topic has not received much attention. For example, this is
evident by the fact that neither user participation nor user involvement is mentioned in the
SWEBOK (livari‘et al. 2010). However, the relatively new field of human aspects within
software engineering (for detailed definition see Hazzan and Tomayko 2004) aims to understand
the needs of people involved in software development processes and to support their activities. It
also considers the fact that a lot of defects in software are the results of human mistakes (Hazzan
and Tomayko 2004). Furthermore, requirements engineering, as a subfield of software engi-
neering; concentrates on eliciting requirements from end users and other stakeholders in order to
understand the functionality a software system should fulfill (Sommerville 2007).

Even though a lot of studies state the positive effects of UPI on system success, some indicate
contradicting results (e.g., Cavaye 1995; Olson and Ives 1981). In addition, there are still a lot of
problems with UPI in software development projects. Especially large-scale projects, using
traditional software development methods (Alleman 2002), use UPI on a very limited basis.
Therefore, we believe that new methods for UPI in software development need to be developed.

In order to encourage further research on UPI methods, two areas should be explored.

First, the clear link that increased UPI leads to increased system success needs to be
established. We believe a comprehensive meta-analysis with data from all research areas will
increase transparency and help researchers, who want to develop new methods, to ensure the
positive effects of their methods. This will also help researchers who want to study aspects of
UPI and system success or corresponding context factors further.
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Second, it is important to summarize and analyze existing methods of UPI in order to
understand the existing method landscape and its limitations (e.g., what software develop-
ment activities are not covered by existing UPI methods). Such an overview will help other
researchers to identify gaps for new methods. In addition, a summary of UPI methods can
support practitioners, who want to use UPI in software development, to identify existing
methods for their context.

As the effects of UPI on system success, as well as methods of UPI have been studied for
a long time, some meta-studies on UPI do exist, (McKeen et al. 1994; Cavaye 1995; McGill
and Klobas 2008; Harris and Weistroffer 2009; Kujala 2003; Ives and Olson 1984).
Furthermore, a very recent work (Bano and Zowghi 2013) also systematically reviewed
the relationship between user involvement and system success. This work has been
conducted in parallel to our study and therefore is not included in our meta-analysis. We
include a discussion of how this study extends and differs from our work in the strengths and
weaknesses section of this paper. However, none of them provides' a comprehensive
overview combining qualitative and quantitative data and considers both the information
systems and the software engineering field.

Therefore, we decided to undertake a systematic mapping study (Kitchenham and
Charters 2007) in the field of UPI within three different-domains. The strength of this
systematic mapping study is the wide scope in which we consider the influence of UPI in
software development. We analyze statistical surveys and meta-studies and synthesized their
correlation data in a meta-analysis. We complement our study with a description of various
methods, which we analyzed and identified practices from. In total, we analyze the results of
58 scientific papers in this systematic mapping study. In.addition, we use the secondary data
of the six meta-studies on the effects of UPL, which comprise the data of 64 additional
studies.

In Section 2, we define importantterms and briefly explain approaches to UPL. In Section 3,
we sketch the reasoning behind the study and motivate our research questions. Afterwards, in
Section 4, we describe our research-method and process, followed by Section 5 on the included
and excluded studies. In Section 6, we present our results of the surveys and meta-studies, as
well as the methods papers. In Section 7, we discuss the results with their strengths and
weaknesses and we conclude with an outlook on further research in Section 8.

2 Background of User Participation and Involvement

In this section, we define important terms and explain different approaches for UPI. We start
with a definition of user participation and involvement, followed by known approaches for
UPI from literature. We present how user participation is covered within various software
development methods. At the end, we explain commonly used aspects of system success.

User Participation and Involvement (UPI) The terms “user participation” and “user involve-
ment” are often used interchangeably, but there are also publications that distinguish between
them. In our study, we use the two separate definitions of (Barki and Hartwick 1994). Thus, we
define user involvement as a “psychological state of the individual, defined as the importance
and personal relevance of a system to a user” and user participation as “behaviors and activities
users perform in the system development process”. User participation takes place when the end
user takes an active part in the development or design process together with the designer (Hope
and Amdahl 2011). Even though we defined user participation and user involvement separately,
both aspects influence system success (McGill and Klobas 2008). In addition to the distinction
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of user participation and user involvement, (Hartwick and Barki 1994) have identified several
context factors for UPI, such as the characteristics of the system and organizational factors.
Furthermore, various aspects of user involvement, such as a user’s motivation or a user’s
attitude towards the system, have been identified.

Approaches to User Involvement and Participation There are many approaches to UPI in
literature and practice. We will introduce the main approaches (participatory design, user-
centered design, ethnography, and contextual design), as they are necessary for the purpose
of this paper (Kujala 2003). The major difference between those approaches is how active
the users are and whether they actually participate in decision-making (Kujala 2008).
Participatory design, originated in Scandinavia, emphasizes democracy and skill enhance-
ment, but efficiency, expertise, quality, commitment and buy-in also have been named as
motives (Kujala 2003). It is therefore essential, that users are part of the.decision-making
process, e.g., in workshops or through prototype evaluation. User-centered design comes
from the research area of human-computer-interface (HCI). It puts the user, instead of
technical needs, into the center of design. Therefore, the designers focus on the users’
context (Kujala 2003). In this approach, users are normally notinvolved in decisions
concerning the design; here, other methods such as task analysis are used. Ethnography
targets the social aspects of human cooperation and uses observations or video-analysis, thus
users are involved rather passively. Contextual design focuses purely on the context of use
for the system and methods, such as the contextual inquiry, which combines observing and
interviewing (Kujala 2003).

User Participation in Software Development Methods In addition to specific approaches to
UP], several software development methods exist, that have various options to include users.
We briefly introduce the three methods traditional development approaches, rapid applica-
tion development and agile methods, as they have different approaches to include the user
and are the most commonly used methods in practice. Traditional development approaches,
such as the waterfall model, normally require the determination of a complete, consistent,
and accurate list of system requirements, before design and implementation start (Berger
2011). Even though-documentation is thorough in this approach, it is often not given to the
users. Therefore, users are.typically involved only in the requirements definition and the
validation process of the system. Rapid application development consists of the phases
requirements planning, user design, construction, and cutover. Its main advantage is devel-
opment speed. The short cycles ensure a close match of the system with the business needs,
and UPI is normally done throughout the design and development by the evaluation of
prototypes (Dean et al. 1998). Nevertheless, this approach has its disadvantages, such as the
lack of code reuse or missing consistency of programs. This prevents this methodology from
being used in large-scale projects. Agile or lightweight development approaches have
evolutionary and incremental life cycles and use iterative development and intensive in-
volvement of stakeholders. These methods want to embrace unstable business needs and use
flexible development and short implementation cycles to mitigate risks (Berger 2011).
Examples are the Dynamic System Development Methodology, SCRUM, or Extreme
Programming (XP) (Hope and Amdahl 2011). Some of these approaches demand end users
on site and continuous feedback to the end user is required throughout.

It is important to mention that these development methods are not clearly orthogonal to
the methods of UPI. For example, it is possible to use participatory design within traditional
development approaches (Wagner and Piccoli 2007), but it can also be combined with agile
methods.
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System Success Aspects in Software Development System success is a controversial issue
and difficult to measure (Harris and Weistroffer 2009). Most researchers define system
success as the considered aspect that is measured in their study, e.g., user satisfaction,
system use or system quality (Hwang and Thorn 1999). It can be measured from a quality
perspective, e.g., in System Quality based on the ISO 9126 definition (ISO 91261, 2011) or
Data Quality. Another more narrow perspective is the project view, where finishing the
software Project in a preset Time and Budget is important (Chang et al.2010). A commonly
used model is the technology acceptance model (TAM), in which the focus is on System Use
(Davis et al. 1989), which is mainly influenced by the user’s perception of Ease of Use and
usefulness. The perceived usefulness, i.e., the user’s degree of favorableness with respect to
the system (Wixom and Todd 2005), is often referred to with the term User Satisfaction.

3 Research Questions

In order to encourage further research on aspects of UPI and methods of UPI in software
development, we want to investigate two areas. First, it is important to strengthen the
confidence in existing evidence that UPI has a positive effect on system success. In
particular, we wanted to find out which studies with statistical evidence have been published
so far and what aspects of UPI and system success as well as further evidence on context
factors have been looked into. This will help researchers to ensure that new methods have a
positive effect. Furthermore, it helps to identify which aspects are important for new
methods. As empirical studies on these effects have mainly been studied in the area of IS
this can be most valuable for researchers(in the software engineering domain. Second, we
want to synthesize existing methods-of UPI in software development. This can help to
identify gaps for new methods and‘help practitioners to find a suitable method. Therefore,
we want to answer the following research questions:

RQI: Does increased UPI lead to increased system success?

In order to give a comprehensive overview of the existing evidence and help follow
researchers to understand the underlying details in a systematic matter, we broke it
down into the following subquestions:

RQ 1.1  Which aspects of UPI and system success have been looked into by existing
studies?
RQ 1.2~ Which correlations between these aspects have been studied?
RQ 1.3 What are the characteristics of those correlations (percentage of studies reporting
positive or negative correlations, variation, amount of participants involved)?
RQ 1.4 Which further evidence on context factors and their correlations to the aspects
of UPI and system success is reported?
RQ2: What are the characteristics of methods which aim to increase UPI in software
development?

RQ 2.1.  Which methods do exist to increase UPI in software development projects?

RQ 2.2.  Which activities in software development are affected by these methods?

RQ 2.3.  Which aspects of UPI and system success, as well as context factors, do these
methods influence and target?

RQ2.4. What are the validation context and the proposed solutions that these methods
report on?
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4 Review Method

In this section, we explain the different steps of our review method and refer to our exclusion
criteria. Detailed definitions of the inclusion and exclusion criteria can be found in Section 5.
In order to answer the research questions (see Section 3), we started a systematic mapping
study. Following the recommendation of (Kitchenham and Charters 2007), a systematic
mapping study needs to have the following characteristics:

C1 a defined search strategy

C2 a defined search string, based on a list of synonyms combined by ANDs and ORs
C3  a broad collection of search sources

C4  a strict documentation of the search

C5 quantitative and qualitative papers should be analyzed separately

C6 explicit inclusion and exclusion criteria

C7 paper selection should be checked by two researchers.

In our systematic mapping study, we followed all of these. characteristics, which we
indicate with Cx in the following steps of our review method and in Section 5.

We analyzed the surveys and the papers on methods in-two separate branches A and B.
Branch A represents the statistical survey papers that research correlations of UPI on system
success (see RQ 1) and branch B represents the papers.on methods that suggest forms of UPI
in software development(see RQ 2). We reviewedaccording to a structured defined search
strategy (C1) with an initial phase of three steps (1—-generation of search string, 2—identifi-
cation of research, 3—first exclusion round) and a refinement phase with two steps (4—second
round of exclusion, 5—consolidation of results) for each branch. An overview of the research
method including the data of the results is shown in Fig. 1.
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Fig. 1 Overview of the research method
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STEP 1

STEP 2

Generation of the Search String

Papers relevant for our research questions needed to cover the key terms for UPI in
software projects: end user, participation and involvement, and information technol-
ogy or software engineering. To identify commonly used synonyms of these terms, we
reviewed six sources (Al-Rawas and Easterbrook 1996; Bjarnason et al. 2011; Curtis
et al. 1988; Maalej et al. 2009; Maalej and Pagano 2011; Sutcliffe et al. 1999). Based
on this review, we developed a search string consisting of four terms (C2). The first
term in the search string is a collection of various synonyms for end users. The second
term ensures synonyms of participation and involvement. The third term
“Participatory Design” is defined by the Scandinavian School (e.g., Kujala et al.
2005) and another often used synonym for UPI. All of these terms had to appear in the
title of the paper, as otherwise the probability of identifying relevant research would
not have been very high. Searching the abstracts in addition to the titles would have
led to too many hits given the amount of sources that we considered. The fourth term
was used to ensure that the research was in the context of information technology or
software engineering. Therefore, this term was not restricted to the title, but could
appear in the full text of the paper. The final search string isiillustrated in Fig. 2.

Identification of Research

We want to create a comprehensive picture of the'area of UPI; therefore, we
used different kinds of sources (electronic sources, general databases, and refer-
ence search) in three different domains: information technology, business, and
communication (C3). We consciously searched different domains in order to find
studies from different perspectives and research areas for our review. The socio-
technical perspective was covered by the information technology domain, the
management science perspective by the business domain and the social science
perspective by the communication domain.

Search Terms Restrictions

(End user) OR (Enduser) OR (End-user) OR (User) OR intitle
{Customer) OR (“Business Partner”) OR (Client) OR (Consumer)
OR (Stakeholder)

(Communication) OR (Feedback) OR (Collaboration) OR Intitle
{Involvement) OR (Integration) OR (Participation)

| Participatory Design Intitle

(Requirements Engineering) OR (Requirement) OR (Software) OR  In document
(IT-System ) OR (IT System) OR (IT Project) OR (COTS) OR (ERP)

Fig. 2 Derived search string
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STEP 3

STEP 4

@ Springer

To identify research, we searched with our search string defined in step 1 in
domain-specific publication sources. Respectively, IEEE, ACM, SpringerLink for
the information technology domain; MIS quarterly, Harvard Business Review for
the business domain; and the European Journal of Communication, Research
Journal of Communication for the communication domain. Furthermore, we
wanted to ensure that studies from less dominant sources are included in our
review, therefore we included four databases covering all domains after the search
in domain-specific sources for the search: Web of Science, Science Direct,
Business Source Premier, and Scopus. In addition, we did a reference (“cited-
of”) search of (Al-Rawas and Easterbrook 1996) with Google Scholar, as this is a
highly cited paper on our initial research topic ‘communication of requirements in
software development,” and we looked into the sources specializing, in UPIL:
Information Technology & People Journal, Participatory Design Conférence
Proceedings and the Scandinavian Journal of Information System..As these
sources are very specific to the topic of user participation or involvement, the
search string defined in step 1would not necessarily identify relevant papers.
Therefore, we adapted the search string for these sources to more general terms
and searched for ‘Software Engineering’ or ‘System Engineering’ or ‘Software
Development’ or ‘System Development’ in title, keywords, or abstract. In total,
the search retrieved 3698 hits (3393 with_the ‘search string, 97 in the reference
search, 208 in sources specializing in UPI) in these 15 sources. Following the
recommendation of (Kitchenham and"Charters 2007), we did an initial selection
based on publication title and abstract which lead to 431 results and 289 (250 with
the search string, 11 in the reference search, 28 in sources specializing in UPI )
unique publications. An indication for the validity and the wide coverage of the
source selection is given by the increased number of duplicates in the later searched
databases, e.g., the search in the Business Source Premier resulted in 433 papers that
had already been ddentified. We strictly documented the search results, for an
overview of the hits, the relevant and unique papers per sources see Fig. 3 (C4).

First Exclusion Round

As 289 publications are too many for a thorough analysis, we conducted a first
exclusion round based on the abstract, introduction, and conclusion sections of the
papers. We consciously included the conclusion section, as the quality of information
technology and software engineering abstracts is not very high. In the first exclusion
round, papers were excluded if they were out of the context of software engineering or
development. For example, some papers considered UPI in civil engineering or in the
development of health care products. Also papers with a different focus than UPI
within software engineering were excluded. Lastly, some papers could not be accessed
online or in an offline library. 130 papers were excluded based on those criteria (for
detailed description see Section 3). The remaining 159 papers were separated in the two
branches A (46 papers) for statistical surveys and B (113 papers) for methods of UPI.

Second Exclusion Round

In branch A, 24 papers were removed from our selection in the second
exclusion round. These papers did not report clear correlations usable for the
meta-analysis of structural equation models (SEM), they were covered by one of
the meta-studies, or the research method description did not give sufficient details
and therefore were a threat to validity.
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Fig. 3 Sources and hits of the identification of research ste;

In branch B, 77 papers were they did not provide an empirical
evaluation of their methods, if rch was out of date (for methods papers,
we argue that software ai Y ent processes have significantly changed
within the last 15 years ere was no clear description of a method.

STEP 5 Consolidation of

We synthesized ches (surveys and methods papers) separately (C5).
.). The 22 papers that statistically examine effects of UPI on
ch A) are summarized in a meta-analysis of SEMs. Furthermore,
sitive and negative studies is presented. The 36 papers of methods
¢ analyzed regarding the affected activities in software development,

ces of UPI was developed according to the solutions suggested therein. The
results of the various analyses can be found in Section 6.

5 Included and Excluded Studies

We defined explicit inclusion and exclusion criteria in order to derive our set of studies (C6). We
want to give a comprehensive picture of the influences of UPI in the area of software develop-
ment. Therefore, we included every paper that either statistically investigates correlations of UPI
to system success or that describes a validated method of UPI in software development. In
addition, we only included scientific research papers published in English. The papers had to be
found in the identification of the research step and not to be excluded by any of the exclusion
criteria described below. The list of included and excluded papers was discussed and reviewed on
a sample base (about 10 % of the results) for validity by the second author of the paper (C7).
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As described in the previous section, we split up the studies into two different categories
(survey papers and methods papers). In order to indicate which criterion was used for which
category, we abbreviated exclusion criteria that are valid for both categories to SMx and used
them in the first round of exclusion. Criteria that are only valid for one category are abbreviated
to Sx for survey papers and Mx for methods papers. In total, nine exclusion criteria were defined:

SM1—-Not available in library or online

From the 289 papers that have been rated as relevant, based on title and abstract, four
could not be retrieved from any (online or offline) library to which we had access. Two
of them were published in very small conferences and were therefore neglected.

SM2-Out of context

Papers that describe research on UPI, but within a different context than software
engineering, e.g., a different industry such as health care products or a different business
function such as marketing were excluded. We excluded 41 papers based on that criterion.

SM3-Different focus

Papers that describe research on users in the context of software engineering and
development, but with the focus on a different area than UPI, e.g., improvements of
usability of user interfaces, integration of business processes or project portfolio
selection, were excluded. We excluded 85 papers based on this criterion.

M4—No empirical validation
Methods papers which did not evaluate their work in a case study and/or a survey
were excluded. We excluded 29 papers based on this criterion.

M5-Out of date (published more than 15 years ago)

Only for methods papers, we argue that software and development processes have
significantly changed within the last 15 years. Therefore, papers that were published
before 1997 were excluded. This is also suggested as a practice exclusion criteria by
(Kitchenham and Charters 2007). We excluded 16 papers based on this criterion.

M6-No clear description of methods

Method papers which did not describe a clear method of UPI were excluded, e.g., if
the papers only describe high level lessons learned. In addition, method papers which
did not describe the method in a detailed manner were excluded. We excluded 32 papers
based on this criterion.

S7—=Survey without correlations for meta-analysis of SEMs

Survey papers which did not describe correlations of UPI with system success could
not be used for the meta-analysis and were therefore excluded. We excluded twelve
papers based on this criterion.

S8—Covered by meta-study

If a survey paper was covered by one of the six meta-studies, it was excluded of the
selected papers. Nevertheless, we included all the available correlation data of all studies
covered by the meta-studies for the meta-analysis of SEMs. This exclusion criterion is
important to prevent multiple publication of the same data, as this would bias the results
(Kitchenham and Charters 2007). We excluded eleven papers based on this criterion.
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S9—Insufficient details in research method

One paper was excluded as it does not give sufficient details about the research
method used. In this case, the paper did not clearly describe the people interviewed.
This is in line with (Jorgensen et al. 2005).

An overview of the amount of included and excluded papers can be found in Fig. 4.

6 Results

In this paper, we draw a comprehensive picture of influences of UPI in software engineering and
development based on our research questions defined in Section 3. The interpretationof the results
for each subquestion is presented in Section 7.1. This section is structured in two subsections; one
focusing on the statistical surveys and meta-studies and the other on the identified methods papers.

6.1 Results of the Statistical Surveys and Meta-Studies

As suggested by (Kitchenham and Charters 2007) for quantitative studies, we combined the
data from the surveys using meta-analytic techniques. /This increases the likelihood of
detecting real effects that individual, smaller studies are unable to detect. In particular, we
wanted to figure out: does increased UPI lead to increased system success (RQ1)?

We therefore extracted the SEM and/or the correlations from the 18 surveys as well as the six
meta-studies. From the meta-studies we extracted. the data from another 64 surveys described in the
studies. In total, data from 86 unique studies was used for the overview structural equation model.
To answer our research questions 1.1 to 1.4, we extracted the researched aspects of UPI and system
success and other context factors, as well as the statistically significant correlations between two
aspects or factors. In addition, we extracted the number of participants of each survey wherever
possible. In the rare case that we did not find the referred paper of a meta-study, we used 1 or—1 asa
replacement for the correlation value, butdid not consider that value for the variation of correlations.
If we could not find the number of participants, we ignored the study for the analysis. The context
factors that influence UPL or system success (RQ 1.4) have been analyzed as a side product of our
main research question (RQ 1). We therefore integrated these results in the following subsection on

289

85
41
=
)
"I_‘l_?_f_t
= 58

Surveys
Method and
Technigues

Total SM3 - SM2 - ME-No M4-No MS5- 57 - S8 - SM1 - 59 Included

Papers Different  Out of Clear Empirical  Out of date Surveys  Covered byNot Insufficient Papers

Focus Context Method Validation wio Co-  Meta Study Available  Detail
Description melations

Fig. 4 Overview of excluded and included papers based on criteria
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RQ 1.1 to 1.3. In general, it must be mentioned that from a statistical perspective, correlations do not
have a direction as they are a dimensionless measure between two values. Nevertheless, it is
common practice to set up hypotheses with directed links and then interpret the results in the
direction most likely. For our analysis, we used the directed links suggested by the analyzed paper.

6.1.1 Aspects of UPI, System Success and Context Factors (RQ 1.1 and 1.4)

In order to figure out which aspects of UPI and system success, as well as related context factors
have been looked into by existing studies, we developed a classification of considered aspects
and factors. This was necessary as the studies used over two hundred different aspects and
factors. We decided to structure these aspects of UPI and system success and context factors in
five categories and additional subcategories. The main categories for aspects of UPL.are
development process and human aspects. The categories for context factors.are system attri-
butes and organizational factors, and one category for aspects of system success. They were
defined by a top-down approach. The subcategories were defined by‘a bottom-up approach
from the 231 different research aspects that were named in the studies.

The category development process includes all aspects that involve active participation or
communication, as well as the roles and responsibilities of the people involved in software
development. Various aspects that rather occur on a psychosocial level, such as the attitudes
or beliefs of the participants, were combined in the category human aspects. Context factors
based on the software system were classified in the category system attributes. In the same
way, the availability of various resources was summarized in organizational factors. The last
category system success comprises various aspects of system success, e.g., user satisfaction,
system use, or system quality (Hwang and Thorn 1999). For detailed definitions of each
category and subcategory see Table 1.

0.1.2 Examples of Researched Aspects of System Success (RQ 1.1)

System success in software development has been researched in all of the reviewed studies in
various ways. Some papers used existing conceptual models, such as the TAM (Davis et al. 1989)
with the aspects “Perceived Ease of Use” or “Usefulness”. But not all papers used predefined
models. Various terms have been found for “User Satisfaction”, which is the aspect used most
often. Also “Project in. Time and Budget” has been used in various ways, e.g., “Process
Satisfaction’ or simply “Project Success”. In Table 2 examples of originally studied aspects are
presented. Table 7 in the Appendix, lists which paper studied which aspect of system success.

After the data extraction (researched aspects of UPI and system success, context factors, significant
correlations between two aspects, and amount of participants), we classified the 231 different aspects
and context factors of the papers in our subcategories and categories. We then counted the amount of
unique studies for each category and subcategory, which gives us an answer to research question 1.1
(see Fig. 5). As one study can examine several subcategories within a category, the sum of unique
papers for all subcategories is not the same as the value of unique papers for that category.

6.1.3 Correlations of Aspects of UPI and Context Factors to System Success (RQ 1.2,1.3,
and 1.4)

For each correlation between two categories, we counted the amount of unique studies. This
helped to answers the research questions:

RQ 1.2 Which correlations between these aspects have been studied?
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Table 1 Definitions of categories and subcategories

Aspects/Factors

Category/ Subcategory

Definition

Aspects of UPI

Context factors

Development Process

User Participation

User-Developer

Communication

Mode of Development

Human Aspects
User Involvement

User’s Motivation

User’s Intention to Use

User’s Attitude towards
System

User’s Ability in IT
Projects

User’s Beliefs about
Developers

Developer’s Attitude
towards User

Disagreement/ Conflict

System Attributes
Complexity

Different activities of project participants (i.e., end users,
developer) that contribute to the system development

Behavior and activities users perform in system development
process, e.g., being the leader of the project team, having
responsibility for the overall success of the system, and being
responsible for selecting hardware or software, estimating
costs, requesting funds (Hartwick and Barki 1994)

Communication, evaluation, and approval activities that take
place between users and IS staff (Hartwick and Barki 1994),
also the frequency, content and direction ofthat
communication

Depending on which roles are mainly responsible for development,
the development process can vary, e.g., the system can be
developed by developers, by end-<users directly or in a cooper-
ative way between these groups (Zeffane et al. 1998).

Attitude or beliefs of project participants

Psychological state of the individual, and defined as the importance
and personal relevance of a system to a user (Hartwick and
Barki 1994).Also refers to the degree of users’ perception on
their sense of ownership toward the system (Wu et al. 2006)

Motivation is a rationally calculative perspective that an individual’s
involvement in an activity arises from his/her desire to obtain
rewards, including the instrumentality of creating opportunity
and improving conditions of work (Chang et al. 2010)

A function of attitudes towards a behavior and subjective
norms (i.e., influence of people in one's social environment)
that has been found to predict actual behavior (Hunton and
Beeler 1997)

Affective or evaluative judgment of the user towards the
system, i.e., the extent to which s/he feels the system is
evaluated good or bad (Barki and Hartwick 1994; Lin and
Shao 2000)

Ability that enables the users to participate as a member of the
systems development team and accomplish the goals of
project, e.g., previous experience (Chang et al. 2010)

Attitude and beliefs of users regarding the behavior of
developers, e.g., whether they take the users seriously
(Amoako-Gyampah and White 1993) and whether the
decision process is fair (Harris and Weistroffer 2009;
Hunton and Beeler 1997)

Attitude of the systems developers towards the users, e.g., are
they treated with dignity and do they get informed
(Amoako-Gyampah and White 1993; Gefen et al. 2008)

Divergence of opinions and goals that can lead to conflicts, as
well as their resolution possibility (Barki and Hartwick 1994)

Attribute or challenge of the to-be-developed system

Complexity of the actual organizational task(s) being supported
by the systems project under study (McKeen and Guimaraes
1997) as well as the ambiguity and uncertainty that surrounds
development of that system (Lin and Shao 2000)
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Table 1 (continued)

Aspects/Factors ~ Category/ Subcategory ~ Definition

Uncertainty Extent of stability of business environment and management

and resulting conflicting requirements (El Emam et al.
1996; McKeen et al. 1994)

Organizational Factors Influences on the project that come from the

organizational context of the IT projects

Top Management Support through recognition and fast decisions of high level
Support managers (Rouibah et al. 2008)

Organizational or Shared mental assumptions that guide actions in erganizations,
Managerial Culture e.g., harmony-oriented or control-oriented culture (Baiand

Cheng 2010); management style can be distinguished be-
tween people- or task-oriented (Lu and Wang 1997)

Availability of Resources Existence of project resources, such as system plan, project mission

and goals, and training (Amoako-Gyampah and White 1993)

Aspects of System Success Assessment, whether the IT project and the resulting

system success

system has achieved its objectives.

User Satisfaction User’s degree of favorableness with respect to the system and

the mechanics of interaction (Wixom and Todd 2005)

Ease of Use Degree to which a user expects the target system to be free of effort

(Amoako-Gyampah 2007), also refers to system friendliness
and handling in system‘s use (Wixom and Todd 2005)

System Use Frequency of use of the developed system (Hartwick and Barki 1994)
System Quality Structured set of characteristics such as functional suitability,

reliability; usability, performance efficiency, compatibility,
security, maintainability and portability of a system (ISO
9126-1, 2011)

Data Quality Degree to which the characteristics of data satisfy stated and

implied needs when used under specified conditions (ISO
25012), e.g., accuracy, consistency and availability of data
within the system (Zeffane et al. 1998)

Project in Time and Project efficiency and effectiveness in terms of schedule,

Budget budget, and work quality (Chang et al. 2010)

Table2 Overview of aspects of system success

Subcategory

Examples of original aspects

User satisfaction

Ease of use
System use
System quality
Data quality

Project in time and
budget

End-User Computing Satisfaction, End-User Satisfaction, Information Satisfaction,
Outcome Satisfaction , Perceived System Usefulness , Perceived Usefulness,
System Acceptance, System Satisfaction, Usefulness, User Assessment, User
Information Satisfaction, User Satisfaction

Perceived Impact on Work, System Friendliness
Intention to Use, System Impact, System Usage, Time Spend Using
Accessibility, Accuracy, Completeness, Flexibility, Perceived System Quality, Product Success

Appropriateness of Format, Availability of Historical Data, Data Accuracy, Data
Consistency, Data Sufficiency

MIS Project Success, Overall Success, Process Satisfaction, Project Completion,
Project Performance, Project Success, Successful Implementation
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RQ 1.3 What are the characteristics of those correlations (percentage of studies
reporting positive or negative correlations, variation)?

RQ 1.4 Which further evidence on context factors and their correlations to the aspects
of UPI and system success is reported?

An overview of the meta-analysis of SEMs is given in Fig. 5. Each box represents a category
with the corresponding subcategories in bullets. After each (sub)category the number of unique
studies is stated in brackets. Each correlation is depicted as an arrow and labeled with # studies
where # = is the amount of studies that considered that correlation. Each correlation between two
categories is labeled with a number in a circle. In addition to the amount of studies, the split
between positive and negative studies and the variation of the correlations is specified in Table 3.

Findings on the Category Level Categories: Regarding the aspects of UPIL, most of the 86
studies examine aspects of the categories development process (71 %), human aspects (49 %) and
system success (87 %), thus investigat correlations among these categories. The context factors
system attributes and organizational factors only played a minor rele in empirical research (less
than a dozen studies). Furthermore, it is noticeable that user participation (75 % of all develop-
ment process aspects), user involvement (49 % of all human aspects) are the most researched
subcategories, and user satisfaction is the most common suceess factor with 51 % of all aspects.

Correlations between categories: In general; the vast majority of studies show positive
correlations of aspects of UPI to system success. Only 10 % of the correlations are negative
(14 of 146 links). This is in line with most authors such as (Harris and Weistroffer 2009;
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o St
; (13) Category (#of
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2 3 study unique shidws)
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= Top Management Support (7) @ * System Use (18) : = Complexity (7)
* Availability of Resources (3) 9 studies| * System Quality (17) 4 studies |= L) inty {2)
* Organizational or Managerial * Project in Time and Budget (8)
Culture (2) *EaseofUse (4)
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F

Fig. 5 Overview structural equitation model (SEM) of surveys and meta-studies

@ Springer



Empir Software Eng

Table 3 Amount of positive and

negative studies and variation Link # Positive # Negative Variation of
studies studies correlations
1 47 3 —0,47-0,69
2 27 4 —0,18-0,64
3 13 3 —0,97-0,93
4 10 0 0,03-0,75
5 9 0 0,04-0,57
6 7 0 0,27-0,85
7 7 0 0,06-0,85
8 3 0 0,17-0,36
9 3 0 0,24-0,93
10 3 0 0,17-0,36
11 1 3 —0,30-0,28
12 2 0 0,53-0,53
13 0 1 —-0,22—0,22
Sum 132 (90 %) 14 (10 %) —0,97-0,93

Hendry 2008; Hope and Amdahl 2011; McGill and Klobas 2008). In the following, we
explain the labels for the correlations in Fig. 5.

Considering the correlations, the most researched link (50 studies) is the one from the
development process category to the system success category (1). However, three of them
described negative correlations. The second most studied link is the one between human
aspects and system success (31 studies) (2). Even though 87 % show a positive relationship,
four studies have measured a statistically significant negative correlation. Not surprisingly,
there are also a couple of studies that look into the link between development processes and
human aspects (3). This research has been started by (Hartwick and Barki 1994) who
distinguish between the definition of user participation as an active part the user performs
in software development and user involvement as the more cognitive part in the cooperation
with the end users. Understanding the cognitive aspects of cooperation with the user and the
correlation between these aspects was in the interest of seven studies (4). Even though all of
them showed a positive correlation, some show small values indicating a very low correla-
tion, with the range starting with 0.03. The effect of organizational factors such as top
management support as a context factor for system success was examined by nine studies,
which reévealed positive correlations from 0.04 to 0.57 (5). It is interesting, that seven studies
looked into the correlation between the development process aspects, e.g., between user
participation and user-developer communication (6). Moreover interdependencies between
the various system success factors were looked into; some only depend slightly on each
other (0.06 significant correlation), but others quite strongly with a correlation of 0.85 (7).
Three studies did not directly focus on the effect of organization factors on system success,
but rather on the effect of organizational factors on development process aspects (8). For
example: do projects with higher top management support have higher user participation
and/or is there more user-developer communication? An interesting correlation is from the
system success category to human aspects (9). Normally one would assume that all studies
considered the effects of human aspects towards system success. However, three studies also
wanted to figure out, which dependencies exist the other way round. The context factor
system attributes have actually been studied more thoroughly with regard to negative effects
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on the development process category. Most people would naturally agree that it is harder to
develop a more complex and uncertain system (10). Therefore, these three studies wanted to
figure out, if this has an effect on user participation or user-developer communication. One
study showed a negative effect from system attributes towards system success factors (11).
Given the fact, that it is harder to implement a more complex and uncertain system, it is
also harder to lead it to success. Therefore, this negative link is easy to understand.
Furthermore, two studies looked into the connection between uncertainty and complexity
(12). Lastly, there is one study that showed a negative link from organizational factors to
human aspects (13).

6.1.4 Overview of Positive and Negative Studies (RQ 1.3 and 1.4)

In order to study the overall positive effect of UPI on system success, we separated the
positive and negative studies (see Table 3). We structured them based on correlations of one
category (category 1) to another category (category 2) in the Appendix in Table 8. As
mentioned above, most studies show positive results from aspects of UPI towards system
success. We defined a study as negative if it reported one negative correlation. That means, if
one study tested two correlations of development processes (€.g:; user participation and user-
developer communication) with aspects of system success and one of them is positive and
the other is negative, the study was counted as a negative study: We wanted to prevent any
concealment of negative results, also known as the publication bias (Kitchenham and
Charters 2007). When we reference a study from a‘meta-study, we name the meta-study
reference and the original reference in brackets.

The first negative study (Barki and Hartwick 1994) showed that an increase in user
participation can correlate negatively with the possibility of conflict and disagreement within
the project team. This is reasonable‘as an increase in active cooperation between users and
developers will also have a higher potential for conflicts. From the two studies covered in the
meta-survey (Cavaye 1995) the study of Kim and Lee 1986, showed a negative link from
user participation to the users’ attitude towards the system, and Robey and Farrow 1982,
were cited with two negative correlations of user participation to perceived influence and
conflict resolution. Both negative correlations can be explained by the fact that an increased
participation can.also lead to higher expectations of the users.

Another study cited by (Cavaye 1995) of Tait and Vessey 1988, indicated a negative
correlation/of user participation with user satisfaction. Zeffane et al. 1998 covered by the
meta-survey (Harris and Weistroffer 2009), showed a negative relationship of the aspect
mode of development to data quality. They figured out that depending on who has the main
responsibility for development (e.g., the end user or developers) the data quality could be
influenced negatively. This might be explained by missing technical competence of the end
users. In Kujala’s meta-study, Heinbokel et al. 1996, reported four different negative
correlations of user participation with various factors that we clustered on the aspect project
in time and budget. This is reasonable as participation binds resources of a project.

Moreover, four studies associated human aspects with negative system success. Two
studies from (Amoako-Gyampah and White 1993; Amoako-Gyampah 2007) revealed a
negative correlation of the developer’s attitude towards the user and of the user’s intention
to use with system success. Doll and Torkzadeh 1991, covered by (McGill and Klobas
2008), describe a negative link from the desired involvement of the users to user satisfaction,
but the correlation is very low with 0.03. In addition to their previously described negative
correlation, Zeffane et al. 1998, covered by the meta-study (Harris and Weistroffer 2009)
stated that human aspects such as involvement in the functional design or the system
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definition have a negative effect on system success factors such as data quality. This might
be also due to missing technical knowledge of the user.

(Amoako-Gyampah and White 1993) figured out that the context factor availability of resources,
specifically here the availability of a project plan, has a negative influence on user involvement. This
can possibly be explained by the fact that such a plan does not encourage flexible involvement and
therefore does not improve the user’s psychological state towards the system. The last three negative
studies (El Emam et al. 1996; Palanisamy and Sushil 2001; Yetton et al. 2000) of system attributes
towards system success are expected to be negative. It is easy to understand that complexity and
uncertainty of a system will rather prevent system success than increase its probability.

6.1.5 Amount of Participants in Correlations of Aspects of UPI and Context Factors
with System Success (RQ 1.3 and RQ 1.4)

As described above, another characteristic analyzed in the correlations is the amount of
participants involved in each study (RQ 1.3). This helps to increase the credibility that
increased UPI leads to increased system success. In order to inspect the correlation on a
subcategory level, we used the cumulative amount of participants in studies as the relevant
factor. We argue that a significant correlation validated by more participants is of higher
credibility and also indicates a higher research interest.

As the amount of correlations between each pair of subcategories would be too high for this
report, we identified seven links where more than<1000 participants were asked during the
studies. Only one study of these seven links shows a negative correlation, therefore we did not
separate positive and negative studies. An overview of the links can be found in Fig. 6.

Findings on a Subcategory Level In the following, we will explain the links A-G in Fig. 6.
Regarding the measure “cumulative’amount of participants”, the relationship between user
involvement and user satisfaction is the one with the highest correlation credibility (A). We can
conclude that the interference of the individual’s psychological state defined as the importance
and personal relevance of a system to a user (Hartwick and Barki 1994) with his or her
satisfaction is quite relevant for researchers. As 3,980 participants in the study stated positive
results, this is also a'strong argument for RQ 1. In addition, the correlation between user
participation and user satisfaction has been researched intensively (4,476 participants) (B). As
none of the studies showed a negative correlation, we have evidence that an increase of user
participation leads to a higher satisfaction of the user with the system. The dependency between
user satisfaction and system use was the focus of four studies and 1604 participants have been
studied regarding that correlation (C). In addition, if the system is easier to use (ease of use)
users are more satisfied (D).

Furthermore, 1311 participants were asked and revealed solely positive correlations
between user involvement and system use (E). A lot of research has been done studying
the interdependencies to achieve user satisfaction (F). For example, correlations between
system benefits perceived by users or information satisfaction and user satisfaction have
been researched. Also the question of what is relevant in order to understand user partici-
pation is a research focus, e.g., Barki and Hartwick’s separation in hands-on activities and
overall responsibility (G).

6.2 Results of the Methods Papers

We wanted to figure out the characteristics of the methods which aim to increase UPI in sofiware
development (RQ 2). Therefore, we used a variation of the line of argument synthesis
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(Kitchenham and Charters 2007) by first analyzing the individual papers with regards to their
targeted issue, the validation context, and their proposed solution. We identified 36 papers that
describe methods of UPI (RQ 2.1). Afterwards, we made an attempt to analyze the set of studies
as a whole. We analyzed which activities in software development are affected by these methods
(RQ 2.2). In order to compare them to the surveys and meta-studies, we identified which aspects
of UPI and system success as well as context factors (on a category and subcategory level) are
influenced and targeted (RQ 2.3). In order to get some background of the existing research, we
analyzed in which context (development methods, industry and software system) these methods
have been validated (RQ 2.4). Lastly, we derived an overview of practices including examples of
methods and ordered them by the activities in software development (RQ 2.4).

6.2.1 Methods to Increase UPI in Sofiware Development Projects (RQ 2.1)

Overall, we selected 36 papers with methods to increase UPI in software development (see
summaries of the papers in the Appendix in Table 10). This shows.a broad variety in this
research area. A list of all papers can be found in the Appendix in Table 6.

6.2.2 Software Development Activities Affected by the Methods (RO 2.2)

With the intention to determine the variety and breadth of the different methods, we did a
first analysis of the activities in software development which are mainly affected. We used
the activities based on (Sommerville 2007), who suggests that general activities of all
software processes are software specification; software design and implementation, software
validation and verification, and software evolution. In addition, planning and project
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management is a critical activity, as software development is always subject to budget and
schedule constraints which are set by the organization developing the software.

The overview of the methods studies structured by the different activities in software
development can be seen in Fig. 7.

Most papers (33 %) consider all or several activities of software development for UPL. In
addition, 11 % of the methods are influencing the planning and project management setup.
Almost a quarter (19 %) of the methods focus on the early steps of software development
(i.e., SW specification & requirements engineering), which is in line with (Kujala 2008) who
highly promotes early user involvement. Four studies specifically focus on requirements
engineering, and the other three take a broader view in software specification. 11 % focus on
the design and implementation activity. To our surprise, only one paper (3 %) focuses on the
verification and validation activity. Lastly, 22 % of the papers focus on ‘the software
evolution activity.

6.2.3 Targeted Aspects of UPI, System Success and Context Factors{(RQ 2.3)

As we analyze quantitative studies (surveys and meta-studies) and qualitative studies
(methods papers) in our systematic mapping study, we also integrated the results of those
two branches. Therefore, we analyzed which aspects of UPI, system success, as well as
context factors were targeted and influenced by the methods used. An overview of which
methods paper target which category and subcategory is given in the Appendix in Fig. 9.
Development process (94 % of all studies), human aspects (81 %) and system success
(100 %) are the categories most influenced by the methods that were used. On a subcategory
level, user-developer communication seams very important as 69 % of the studies did target

12(33%)
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Fig. 7 Overview of methods studies classified by affected software development activities
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or influence this subject, whereas only 23 % of the surveys studied the influence of user-
developer communication. Also, the mode of development is a very important aspect as over
a third (31 %) of the methods is influenced by the responsibilities for development. In the
human aspects category, user involvement was the subcategory most influenced, but to our
surprise the developer’s attitude towards the user is the second most targeted subcategory
with 39 %. System attributes and organizational factors have not been influenced signifi-
cantly by the methods used. System success was targeted by all papers, with system quality
as the most important target for 92 % of the methods. In addition, system quality is the single
goal for 6 of the 36 papers in terms of system success. User satisfaction is the second most
target (53 % of the studies), but this system success factor is mostly used in a combination
with other factors.

0.2.4 Validation Context of the Methods (RQ 2.4)

With the intent to give researchers an impression in which context most of the studies were
validated, we analyzed the validation context for each methods paper. Therefore, we
extracted which UPI method or development method was used. In case the paper named a
method for UPI, we preferred that method over the development method. Furthermore, we
looked at the industry and the software systems in which the proposed method was
validated.

The distribution of UPI as well as the development methods can be seen in Fig. 8. Beside
the four papers that do not name a clear method, most papers used agile development
methods in their validation (31 %). Furthermore, nine papers (25 %) use participatory design
methods. In contrast to agile methods are the heavyweight methods, i.e., the waterfall
approach, with six papers (17 %). Thetwo UPL methods, user-centered design and partic-
ipatory design, are similar methods; but mainly differ in their rationale of why to involve
users. Participatory design emphasizes democracy and skill enhancement (Kujala 2008).
Therefore, users must not only be part of the design process, but actually are involved in the
decision making. Other approaches, such as user-centered design, focus mostly on gaining
varied information from users. This basically means the user’s context is very important for
the software system<design, but users do not necessarily have a say in the final decisions

I Invol tor Develof Methods of Case Studies

11%
(4)
Unknown Agile Particpatory ~ Waterfall  User-centred  Rapid
Design Design Application
Developement

Fig. 8 Development the methods of case studies
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(Kujala 2008). Overall, user-centered development methods are used in five case studies.
Lastly, one paper uses the rapid application development method where, similar to the agile
methods, the focus is on a fast running application with a prototype-like approach (Dean
et al. 1998).

Beside the methods used in validation, some other context-related information about the
case studies was analyzed.

Interestingly, 15 of the 36 papers (42 %) used a public environment for their valida-
tion. This includes case studies in public administration, defense, or educational organi-
zations. Furthermore, only 14 % (5 papers) used more than one case study in different
industries.

Regarding the researched software systems for validation in the case studies, the area of
information systems was by far the most frequently used one with 72 %. 36 % of the papers
did not specify the software system further, but some gave specific system descriptions
(17 % enterprise systems, 14 % enterprise resource management systems and 6.% expert
systems).

6.2.5 Practices of the Proposed Solutions (RQ 2.4)

Lastly, we analyzed the proposed solutions of the 36 methods papers. We used a reciprocal
translation, an approach to qualitative synthesis (Kitchenham and Charters 2007), which can
be used if all studies have a similar topic. In this‘approach, researchers are attempting to
provide an additive summary by “translating” each case into each of the other cases. With
the intent to make it easier for practitioners.and researchers, we structured the practices by
the software development activities (planhning/project management, SW specification &
requirements engineering, SW design & implementation, SW verification & validation,
and SW evolution). Furthermore,” we ' distinguished between what needs to be done
(practices) and how it is done (examples for UPI).

One can see that there are practices for UPI for every activity; thus, there is a broad
variety of methods available in the research community. The planning and project
management activity reveals the most frequently used practices and therefore seems to
be quite important within this activity. We separated the practices into the three major
identified categories (set-up. of communication structures, set up of project management
and set up of project environment). Most of the suggested practices are grouped into the
category “set up of communication structures”. However, most examples are named for
the practice “clarify the project visions based on users needs”, which is part of the project
management category. We identify only one example for UPI in the method papers that
support the setup of the project environment. For the software specification and require-
ments engineering activity, we identified several practices, but more remarkable is the
wide variety of examples of how to include users in that activity of software develop-
ment. To increase the user participation and involvement in the design and implementa-
tion activity, a lot of the identified practices and examples are based on participatory
design (e.g., (Cherry and Macredie 1999)) or the agile approaches (e.g., (Kautz 2000)).
Therefore, the suggested practices and examples are mostly part of a broader approach
throughout the whole software development process. For the verification and validation
activity, we only identified four practices and two examples to increase UPI. This is
unexpected, as validation is an activity that requires the checking whether a system meets
the expectations of the users (Sommerville 2007). Therefore, practices and examples of
how to involve users should be more common. In the software evolution activity, we
identified several practices and examples to increase UPI. This is an indication that more
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Table 4 Practices of proposed solutions from the methods papers

When?/ Activity

‘What?/Practice for user participation and
involvement

How?/Examples for user participation and
involvement

Planning & Project
Management

Set up of communication structures

* Clarify roles of users and mediators to
reduce communication barriers, e.g.,
usability expert, design evaluators, geek
interpreter, boundary spanners (Amoako-
Gyampah and White 1997; Hope and
Amdahl 2011; Eckhardt 2010; Humayoun
et al. 2011; Korkala et al. 2010)

* Define a person to play the role of the user
upfront and ensure daily communication,
if distributed development prevents an on-
site customer (Korkala et al. 2010)

* Set up asynchronous communication in
case face-to-face, is infeasible due to dis-
tributed environment

* Identify the right users (Amoako-
Gyampah and White 1997; Kamal et al.
2011; Kujala 2008)

* Set up reporting structures that involve
users and developers (Berger 2011)

* Keep people informed and give them
timely feedback (Amoako-Gyampah and
White 1997; Begier 2010)

* Use shared representations to mediate
communication between different
professional groups (Pries-Heje and
Dittrich 2009)

Set up of project management

* Ensure project manager’s visibility
(Amoako-Gyampah and White 1997)

+Set up development plan based on the
user’s need/input and share with users
(Dean et al. 1998; Kautz 2000)

* Clarify project vision with a high level
concept based on users’ needs (ideally
with users on site) (Cohen et al. 2010;
Kensing et al. 1998; Takats and Brewer
2005)

* Use a globally available project
management tool with daily project status
for all participants (including users)
(Korkala et al. 2010)

« 25 skill set for boundary spanner

(Eckhardt 2010)

* Role descriptions for customer’s
apprentice, customer pairing. customer
boot camp (Martin et al. 2010)

» Stakeholder analysis (Kamal et al. 2011)

* Charts in meeting rooms (Amoako-

Gyampah and White 1997)

* Email listserv (Korkala et al. 2010)

« User survey (Dean et al. 1998)

» Workshop with structured agenda using a
Group Solve pattern, and produce 1-page
description of vision and 1-page logical
architecture (Takats and Brewer 2005)

* Big Picture Up-Front Workshop (Martin

et al. 2010)

* Presentation rounds/hearings within
different organizational units (Kensing

et al. 1998)

« Initial analysis of the organization’s own
documents (Kensing et al. 1998)
* Identification of critical success factors

(Kensing et al. 1998)
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Table 4 (continued)

When?/ Activity

What?/Practice for user participation and
involvement

How?/Examples for user participation and
involvement

SW Specification
& Requirements
Engineering

SW Design &
Implementation

@ Springer

» Have an ERP competence center to
mediate between users and external IT
experts (Pries-Heje and Dittrich 2009)

Set up of project environment

» Use incremental project lifecycle with
iterative development (Berger 2011)

* Colocate user and developer (Berger 2011;
Kautz 2000)

* Have IT professionals work for some time
in the user organization in order to
understand the needs and observe existing
practices (Pries-Heje and Dittrich 2009)

* Visit users in their own environment and
explore their needs (Kujala 2008; Martin
et al. 2010; Teixeira et al. 2011)

* Describe the current situation (Kujala
2008)

* Identify user-dependent scenatios (Pérez
et al. 2011)

* Guide user representative from the
analysis of businessneeds to the
identification of system requirements
(Dean et al. 1998)

* Conduct requirements analysis face to face
with users (Korkala et al. 2006; Takats and
Brewer 2005)

« Use software support to elicit requirements
while user is using a prototype

* Have a thorough requirements
specification (for off-the-shelf systems)
as a basis for the contract (Pries-Heje
2008)

* Involve onsite customers in requirements
and story card prioritization in design
approval (Kautz 2011)

» Take existing practice of users as the

starting point for the design process.
(Cherry and Macredie 1999)

* Joint Application Development (JAD)
workshops (Berger 2011)

* Contextual and Sociotechnical analysis
(Kawalek and Wood-Harper 2002)

* Focus group and direct observations
(Teixeira et al. 2011)

* Task hierarchy, scenario and user-needs
table within field studies (Kujala 2008)

» Strategic analysis (Kensing et al. 1998)

* In-depth analysis of selected work
domains (Kensing et al. 1998)

* Paper-based prototypes (Korkala et al.
2006)

* Activity theory requirements engineering
(Fuentes-Fernandez et al. 2009)

* Focus groups and card sort methods
(Humayoun et al. 2011)

* Heavily facilitated workshops with “be
visual” and “forced rank” pattern (Takats
and Brewer 2005)

« Infrastructure probes (Dorner et al. 2008)

» Domain specific visual language (Pérez
et al. 2011)

* Multi-methodological information system
development approach that utilizes
prototyping (Pekkola et al. 2006)

* Cooperative prototyping (Cherry and
Macredie 1999)
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Table 4 (continued)

When?/ Activity

What?/Practice for user participation and
involvement

How?/Examples for user participation and
involvement

* Let users articulate their requirements
through prototypes that can be iteratively
modified (Cherry and Macredie 1999)

* Allow users to experiment with different
work scenarios (Cherry and Macredie 1999)

 Have structured brainstorming session to
transforms general characteristics into a
common design strategy for both users and
developers (Cherry and Macredie 1999)

* Develop visions of the overall change in
design and anchor the visions by
management and the steering committee,
technical and organizational
implementation team and the users

* Have designers visiting the workplace and
having contact with users (Mambrey et al.
1998)

* Let skilled spokespersons of users
participate in development work (Berger
2011; Hope and Amdahl 2011)

* Allows consideration of alternative work
processes by playing them out and
confronting the problems created (Cherry
and Macredie 1999)

* Plan content of next iteration with users on
site (Korkala et al. 2006)

* Evaluate design with end users through
quick evaluation methods and improve the
design based on prototype evaluation
(Humayoun et al. 2011)

+Have weekly feedback meetings with
onsite customers during working software
presentations (Kautz 2011)

* Have iterative design process with task
analysis, scenario design, design
implementation and usability testing and
evaluation (Huang et al. 2008)

» Have mid-iteration communication with
users (Korkala et al. 2006)

* Develop in iterations and get feedback quickly
from the users through the test of the software
versions (Teixeira et al. 2011)

* Allow change requests for the software
design from onsite users in weekly
feedback loops (Kautz 2000)

* Allow necessary customizations to the
system (for off-the-shelf systems)
(Pries-Heje 2008)

SW Verification & < Use prototypes for evaluation with users

Validation

(Cohen et al. 2010; Dean et al. 1998;
Humayoun et al. 2011)

* Future workshop (Cherry and Macredie
1999; Kensing et al. 1998)

« Visits to “similar” work places (Kensing
et al. 1998)
* Design workshops (Kensing et al. 1998)

 Osmosis (interviews, user workshops, active
user services, and simply being present at the
workplace) (Mambrey et al. 1998)

* Dynamic system development methods
work (Hope and Amdahl 2011)

* Paper prototypes (Humayoun et al. 2011)

* User advocacy (Mambrey et al. 1998)

* Organizational gaming (Cherry and
Macredie 1999)

* Planning games (Kautz 2000) Mobile-D
(Korkala et al. 2006)

* Evaluation experiments run from within
the development environment with
UEMan and TaMUlIator tools
(Humayoun et al. 2011)

* Brainstorming, focus groups, mockups
and usability quiz (Huang et al. 2008)

* Face-to-face meetings/videoconferences
(Korkala et al. 2006)

* eXtremProgramming (XP) (Teixeira
etal. 2011)

 Re-calibration workshops (Martin et al.
2010)

* Heuristic evaluation, question-asking
protocol, and performance measurement
(Humayoun et al. 2011)
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Table 4 (continued)

When?/ Activity

What?/Practice for user participation and
involvement

How?/Examples for user participation and
involvement

SW Evolution

* Let end users evaluate modules supported
by automated tools

* Let onsite user representatives collect
feedback and proposals for improvements
from other users based on the working
software (Kautz 2000; Martin et al. 2010)

* Prepare and perform acceptance test with
onsite customers (Kautz 2011)

* Encourage users to suggest new features
asynchronously (Bragge 2009)

* Obtain feedback from users concerning
system limitations, faults, and proposals
for future development through various
channels (Hansson et al. 2006)

* Use support as a channel for feedback and
change proposals (Hansson et al. 2006)

* Keep track of user feedback (Hansson
et al. 2006)

» Exchange of information about and
feedback for the ongoing development
(Finck et al. 2004)

* Give users an incentive for expressing
problems and ideas about system usage
(Finck et al. 2004)

* Inform users through a facilitator about
design decisions of next release based on
requirements from discussion forum
(Finck et al. 2004)

« Set up a synchronous feedback session
with user groups (Kabbedijk et al. 2009)

» Set up usability workshops with users

» Acknowledge that users have limited
interest before “go-live” and involve them
afterwards (Wagner and Piccoli 2007)

* “Road shows” from onsite users to other
users (Kautz 2011; Kautz 2000; Martin
et al. 2010)

* Feedback function within system
(Bragge 2009)

* Mailing lists with active participation of
developers (Hendry 2008)

* User questionnaires (Begier 2010)

* Electronic web interface for feedback
and proposals (Hansson et al. 2004)

* Support calls, user meetings, courses, the
website and newsletter (Hansson et al.
2006)

« Customer relationship management tools
(Hansson et al. 2006)

* Discussion forum in groupware system
(Finck et al. 2004)

« IT helpdesk (Bragge 2009; Hansson et al.
2004)
Virtual group support systems

« Customer participation sessions with idea
feedback and user suggestions (Hansson
et al. 2004; Kabbedijk et al. 2009)

¢ Thinklets (Fruhling et al. 2005)

software projects are being developed continuously and therefore are dependent on user
feedback for new releases.

It should also be mentioned that this list of practices is not meant to be applied completely
in one project, but should rather be used as a list for selection of different practices. Software
engineering projects can pick some activities for their own purposes. The summary of the
practices is shown in Table 4.
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7 Discussion

In this section we discuss the results of our systematic mapping study. We start with
principal findings, discussing the findings based on our research questions on a
detailed level and then relating them to the main research questions RQ 1 and 2.
Afterwards we discuss the strengths and weaknesses with threats to validity. Finally,
we include some further historical analysis of the researched papers to discuss trends
of UPI research.

7.1 Principal Findings

User participation and involvement is an important research topic (RQ 1.1 and 1.4). From
the fact that 231 different aspects have been dealt with in the 86 studies, we can see
that the topic of UPI has been studied on a broad scale in various research areas.
The variety of aspects of UPI in the categories Human Aspect and Development
Process, the different context factors, and the various system success aspects, show
that it is a complex field to measure and that the various‘influences are difficult to
define. In addition, the mere fact that we found 86 studies that researched the effects
of UPI on system success shows that the field is' important for researchers and
practitioners.

Aspects of the UPI have a positive effect on system success (RQ 1.2, 1.3, and 1.4). Given the
vast amount of positive correlations, we can conclude that, even though the results are
not completely consistent, the amount of studies with positive correlations of the
various aspects of UPI on system success provides evidence of a robust and trans-
ferable effect (Kitchenham and Charters 2007). Beside the fact that most surveys have
researched the effect of aspects from the development process or the human aspects
category on system success, it isrremarkable how many studies undertook the effort of
studying various interdependencies among the other categories or subcategories. User
satisfaction seems to be the most appropriate variable to measure system success, but
this could also be biased by the researchers, as they have a human focus when
studying UPL

Most studies with negative correlations were published more than 10 years ago (RQ 1.3 and
1.4). We identified only 14 studies that described any negative correlation between aspects
of UPI and system success, as well as context factors. Overall, we can see that most of the
studies showing negative results are rather old; there is only one study originally published
in the last 10 years. In addition some of the negative correlations can be explained through
the researched aspect or context factor, e.g., the system attribute complexity is expected to
decrease system success. Furthermore, the correlation value of more than half of the
remaining studies is under 0.2, which indicates a low correlation. Four of the negative
studies report negative correlations between aspects of UPI or context factors, e.g., between
development process and human aspects. That means these negative correlations do not
influence the positive effects of UPI on system success. Apart from that, we counted studies
as negative if they presented only one negative correlation, and most of them also show other
positive results.

Large variations of correlations show complexity to measure and study UPI (RQ 1.3 and
1.4) The analysis of the correlation data of 86 studies show a large variation for most links
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between aspects of UPI, system success, and context factors. This is an indicator that there is
still no clear conceptual model to measure effects of UPL. We therefore consider it important
to further research the area of UPI and its effects.

User participation and involvement have a positive effect on user satisfaction and system use
(RO 1.3 and 1.4). Overall, the triangle of user involvement, user participation, and user
satisfaction is quite dominant in this field of research. Based on the values of the
correlations, the correlation between user satisfaction and system use seems to be
studied a lot by researchers and therefore relevant for UPI research. An indicator for
the broadness of UPI in research is shown by the analysis of participants that were
involved to validate the effects on a subcategory level. The fact that more than 1,000
participants from various studies agreed on positive correlations on a subcategory .and
only one study reported on a negative correlation indicates the confidence of the
identified correlations. The analysis showed that users, who participate in. software
development, are more satisfied with the system. The same is true for users who are
more involved. Therefore, we can conclude that UPI has a clear positive effect on
user satisfaction. In addition, the analysis showed that more satisfied users use the
system more frequently. Therefore, we can conclude that anincrease of UPI increases
system use, which is a measure for system success. As a positive correlation between
ease of use and user satisfaction has been found, we can also conclude, that if a
system is easy to use, the users are more satisfied.

Summary of findings for RQ 1. With regard<to our first main research question whether
increased UPI leads to increased system success, we conclude that this is shown by
our meta- analysis. Thus research and work in the area of UPI in software develop-
ment is beneficial and should be continued. However, the variety of aspects and
context factors that we derived from the studies indicate that there is still no common
conceptual model to measure and evaluate these effects. Although we did not focus
our meta-analysis specifically on the context factors that influence UPI, we can see
that they did not play an important role in our identified studies. We therefore think
that more research on the influencing factors in specific contexts is required.
Furthermore, the large wvariation of the identified correlations indicates that more
sophisticated _empirical studies on the effects of UPI would help the research
community.

All software development activities are affected by methods (RQ 2.2). The analysis of
affected software development activities revealed that lots of methods focus on all activities
of software development, which shows an attempt for a comprehensive approach by most
researchers. A clearer focus on one activity might help in the implementation of UPI in real
software development projects. Even though it is important to involve users early in the
process (Taylor and Kujala 2008; Majid et al. 2010), we think that a lot of important
decisions are taken when translating user requirements into system requirements, which
happens in the design and implementation activity (Abelein and Paech 2012). Contradicting
(Majid et al. 2010), only one method focuses on the software verification and validation
activity. But one can see from the practices of the proposed solutions that most of the
methods focusing on all activities have validation activities as part of their solution.
Furthermore, we did not anticipate so many methods that focus on software evolution.
One reason might be that most users start to get interested in a software system only
when they are really affected, which is normally after the first deployment of the
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system (Wagner and Piccoli 2007). Furthermore, most software development nowa-
days is evolutionary development, which explains the high number of meth9ods that
affect the SW evolution activity.

Methods for user participation and involvement target the same categories as the surveys,
but show differences on a subcategory level (RQ 2.3). At first sight, the comparison of the
aspects researched by the surveys and the aspects targeted by the methods reveals similar-
ities. However, a lot more methods focus on communication between user and developer and
the responsibilities for development. Furthermore, many of the methods aim to improve the
developer’s attitude towards the user, the user’s attitude towards the system and user’s
motivation whereas these aspects were investigated not extensively by the surveys. This
could be explained by the fact, that it is quite hard to empirically measure attitudes: of
humans; however, this is an important goal for a method. In line with the results of the
surveys, the context factors system attributes and organizational factors were not highly
targeted by the methods, but we also did not focus our mapping study on such context
factors. In general complexity seems to be more important for system success than uncer-
tainty of the system. Within the organizational factors, the subcategory top management
support was targeted by almost a quarter of the method papers.(22 %), which shows that
convincing managers of UPI methods are important for/a successful implementation of a
method. We therefore suggest considering empirical validation of that effect. Another
interesting finding was that the methods focus on.system quality as the measure most used
for system success, whereas the surveys focus on<user satisfaction. This indicates that
authors suggesting new methods still have a‘functional or rather technical view on system
success.

Most methods were validated in a public environment (RQ 2.4). The validation context of
the methods was mainly located in agile environments. This is not surprising as the
lightweight methods become more widespread in software development and are rather
focused on the user, based on principles of the agile manifesto (Beck et al. 2001). In
the analysis of validation context, we could discover that a lot of papers used a public
environment for their: validation. This can be explained as the access to these
organizations is.easier. Nevertheless, we think it is important to validate new methods within
various environments, such as large companies and organizations in the private sector. Another
advice for further research is to validate new methods in more than one case study. Not to our
surprise, most researched software systems for validation were information systems. This
can be explained by the fact that information systems focus on the support of everyday
operations of human beings which leads to a higher importance of UPI (Singh and Kotzé
2003).

The practices derived from the solutions of the methods showed a broad variety within all
software activities (RQ 2.4). The structured overview of practices with examples for
UPIshows that there are suggestions for each software development activity. Most of the
practices are grouped in the planning and project management activity. In line with the
analysis of targeted aspects, we can see a focus on communication structures. Figuring out
who are the right users for involvement, the setup of structures for how and when to
communicate with them as well as for keeping them informed and giving them feedback,
are all practices suggested by various papers. Nevertheless, beside some role descriptions
only few concrete methods are suggested. This is different in the software specifications and
requirements engineering activity, where a lot of interesting methods of how to ensure
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participation exist. This can be explained by the active research field of requirements
engineering. Even though only four studies focused on the design and implementation
activity, we could extract some suggestions for practices. Most of them keep the develop-
ment and design content flexible, e.g., through mid-iteration communication or iteration
planning with the users. The suggested participation methods have a connection to agile
methods, but also completely new approaches, such as the evaluation experiments that run
within the development environment, do exist (Humayoun et al. 2011). Lastly, within the
software evolution activity, a lot of specific participation methods for collecting feedback
from the user, either asynchronously or synchronously, have been identified.

Summary of finding for RQ 2. The analysis of characteristics of methods that aim to
increase UPI in software development shows that lots of different approaches have been
developed. However, most of them have been evaluated in rather small.projects mainly
in the public sector area. This might explain why UPI is still not very widespread in large
projects and in private companies and organizations. Nevertheless our meta-analysis
shows a clear positive effect of UPI on system success, thus those methods are of value
for software development projects. Therefore, we believe that further research on
methods to increase UPI specifically targeted to specific contexts (e.g., large projects
in private companies) is required.

7.2 Strengths and Weaknesses

In this section, we want to point out the strengths and weaknesses of our study. We
show the differences to the other identified meta-studies as well as to another system-
atic literature review. We discuss the. benefits of our study and explain threats to
validity.

The six meta-studies that we identified in our systematic mapping study had a
different focus or approach’ than. our systematic mapping study. The meta-study of
(Harris and Weistroffer 2009) did analyze 28 empirical studies, but only summarized
them on a descriptive basis and did not quantitatively evaluate the results. (Kujala 2003)
also combined qualitative and ‘quantitative data, but focused on the early steps with
regard to requirements -management. Thus, this paper did not look into the whole
software development. process. (McKeen et al. 1994) is a good study regarding the
various context factors of user participation, but it focuses solely on empirical studies.
This is_also the case for (Cavaye 1995; Ives and Olson 1984). The authors try to resolve
some contradicting results regarding the effect of UPI. Furthermore, all three studies were
published almost 20 years ago. (McGill and Klobas 2008)’s meta-study is also a very
interesting overview, but has a focus on a user-developed system, a constraint we did not
use in this paper.

A clear strength of our systematic mapping study in comparison to the identified
meta-studies is the wide range with which we considered the influence of UPI in
software development. We did include statistical surveys and meta-studies to increase
confidence in the effects of UPI on a quantitative basis. In addition, we complemented it
by a description of various methods, which we analyzed and derived practices from.
Furthermore, we used a wide range of sources within three different domains and the
number of 3,698 hits of our search string is an indicator for the richness of research we
chose our studies from. In total, we comprise results of 58 scientific papers within this
systematic mapping study, but considering the six meta-studies about the effects of UPI,
even more results are used.
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In parallel to our work (Bano and Zowghi 2013) conducted a systematic literature
review on the relationship between user involvement and system success. They used a
similar search string consisting of synonyms for users, involvement and software
development and a mixture of different search strategies. With respect to sources, the
electronic sources for the information technology domain are identical to our study, but
different databases have been used. Furthermore, they used specific sources of manage-
ment science journals and DBLP publications profiles of highly cited researchers, but
did not include specific journals for participatory design and communication in their
search. Given these differences in the search strategy as well as different inclusion
criteria, the sets of identified papers have some overlap, but also major differences: 41
studies of the 87 studies analyzed in that review are included in our work. In line with
our results, that review confirms the positive effects of user involvement on system
success and also argues that UPI is a complex phenomenon and difficult to measure.
This increases the evidence of our results that UPI has a positive effect on system
success, specifically as the reviews analyzed to a certain degree different studies. The
goals of that review and our work differ. (Bano and Zowghi 2013) researched the
relationship of user involvement to system success with respect to. controversial results
in the past. They analyzed the historical development of the relationship and studied the
differences in characteristics of the existing evidences: Their finding of an increase in
positive effects in more recent decades is interesting evidence that extends our results.
Furthermore, (Bano and Zowghi 2013) focus on analyzing current knowledge on the
relationship between user involvement and system success. We focus on a deeper
understanding of the aspects considered’ in. existing evidence, following a meta-
analytical approach. We seek to understand existing practices of methods in order to
understand the current research status'and to enable new methods to increase UPI.

We also want to point out possible threats to validity of our study. First the selection
process was mainly conducted by the first author of the paper, who was a first year PhD
student at that time. Due to the large amount of hits from our search string, the initial round
of paper selection was only based on title and abstract. The decision which papers are
relevant was solely made by the first author. This may indicate a certain degree of subjec-
tivity and thereforeds a threat to internal validity. However, as we retrieved such a large
amount of duplicates from the different sources, we are convinced that the selection was
consistent with the defined criteria. The fact that the first author was a first year PhD student,
who just started his research in UPI, ensured that the selection was not biased by pre-known
authors. For the following selection, we defined clear exclusion criteria and stated the reason
for exclusion in a protocol. The second author then checked the protocol on a random
samplebase (about 10 % of the results) for validity. The check was done based on the reason
for inclusion or exclusion and a check of the paper itself. By following the approach of
(Kitchenham and Charters 2007) with a strict process and clear inclusion and exclusion
criteria and by the validation check of the second author, we hope to reduce the researcher’s
bias in the study.

Another possible systematic bias is that authors used other terms for UPI, which we did
not cover in our search string. We tried to reduce that risk by using a lot of synonyms and
included the common term “participatory design” as an alternative, however it is still
possible that we missed some interesting studies. In addition, the topic UPI in software
development is not a mainstream research topic, thus it might be possible that some
publications appear in places not covered by our sources. Especially the IS community
therefore suggests, backward and forward snowballing instead of a search string as search
strategy (Jalali and Wohlin 2012). Instead, we tried to overcome this by including specific
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sources (Participatory Design Conference proceedings, Information Technology & People
Journal and the Scandinavian Journal of Information System). Furthermore we used some
part of backward snowballing, as we did reference searches for the paper (Al-Rawas and
Easterbrook 1996) and the six meta-studies.

Another possible weakness of our approach could be the exclusion criteria “Out of
date” (M5). With this criterion, we excluded methods papers, which were published more
than 15 years ago. However, we used the research of survey papers that were published
before. Although this approach might seem inconsistent, we argue that software and
development processes have changed significantly and thus methods, developed more
than 15 years ago are not relevant for this study. This can be true for survey papers as
well, but we think that here, the statistical correlations are more general and should
therefore be used.

7.3 Further Analysis

A historical analysis of all 58 papers plus the 66 papers that were references of the
meta study shows, that the topic of UPI has been constantly studied over the last five
decades and the first paper was even published as early-as 1959 (see Fig. 9). We can
see an increase in published surveys until 1997 with' some dips in the 80ties. From
1997 onwards, we also included the method papers. (method  papers published prior to
1997 were excluded based on the exclusion criteria M5). Nevertheless, there was a clear
decrease in the 2000 years until 2005. Since then, the research interest on UPI has
increased again. Furthermore, one can see; that especially a lot of method papers have
been published in the last 5 years. In<line with our findings based on our research
questions, this analysis shows that even though the topic of UPI in software develop-
ment has been considered for such'a long time, there still is no clear solution of how to
implement UPI in practice. Therefore, we believe research specifically on methods for
UPI in different contexts is required.

Furthermore, we wanted to identify trends of terminology of the research area of
UPI (Table 5). We can see that user participation and user involvement have been
mentioned in about the same amount of titles of papers. We therefore think our
approach of combining them to the term UPI is useful. However, user involvement
was more prominent in the early nineties, whereas user participation has become more

m# Survey Papers W # Ref. Of Meta Study # Method Papers

ZI‘I‘ (ANNRANNNAN I ITIT[I

195919731975197719791981198319851987198919911993199519971999200120032005200720092011

Fig. 9 Historical analysis of the amount of surveys and method papers
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popular from 1994 until today. This could also be an indication that active participation
of users has been proven to be more effective. User satisfaction, the most common
aspect of system success, has not been mentioned in many titles. This indicates it is a
commonly used measure for system success, but not an important term in the area of
UPI. Especially from 1997 onwards, when we started to include the method papers,
communication and collaboration appeared in the titles. This is in line with our analysis
of practices from the method papers, and strengthens our assumption that UPI depends
a lot on communication between the involved stakeholders.

8 Conclusion and Future Work

In this paper, we describe a systematic mapping study that examines the influence of UPI on
system success. We followed the guidelines of (Kitchenham and Charters 2007): defined our
research question, conducted a structured identification of research based on a'search string,
defined clear inclusion and exclusion criteria, and analyzed the resulting 58 papers with
regard to our research questions.

The objective of the study was twofold. First, we wanted to figure out if an increase of
UPI increases system success. Second, we wanted to identify the characteristics of methods
that increase UPI within software development.

To validate the effect of UPI, we used meta-analytical techniques. We extracted the
researched aspects, correlation data, variation, ‘and number of participants for validation
from the 86 studies. The most important finding is that the vast majority of the derived
correlations showed a positive effect, thus we can conclude that aspects of the develop-
ment process and human aspects have a positive effect on system success (RQ 1.2, 1.3,
and 1.4). We looked into the 14 studies with negative correlations. Most of them show
only a few negative correlations, but do not question the main correlations between
aspects of UPI and system success. In addition, we found that most studies with negative
correlations were published ‘more than 10 years ago (RQ 1.3 and 1.4). These results
increase the confidence that UPI is beneficial to system success, which is an important
finding for other researchers that develop methods to increase UPI in software develop-
ment. The amount of participants that were involved in the studies indicates the breath
and profoundness of this research area. It shows that user participation and involvement
has a positive effect on user satisfaction and system use (RQ 1.3 and 1.4). Nevertheless,
the large variation of correlations shows the complexity of measuring and studying UPI
(RQ.1.3 and 1.4). Another important contribution of this paper is the developed classi-
fication of the aspects of UPI. The main categories of the classification are: development
process, human aspects, system attributes, organizational factors, and system success.
The analysis revealed that user participation and involvement is an important research
topic, as it has been researched in a broad manner by various research areas (RQ 1.1 and
1.4). This classification can support other researchers interested in studying the aspects
of UPIL It could also be used as a starting point to develop a common conceptual model
for aspects of UPI and system success, as well as context factors.

From the 36 methods papers, we first analyzed their targeted issues, their validation
contexts and their proposed solutions (for a summary of each paper see Appendix
Table 10) (RQ 2.1). An important finding is that all software development activities
(planning & project management, SW specification & requirements engineering, SW
design & implementation, SW verification & validation, and SW evolution) are affected
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by methods, but only few methods focus on the design and implementation activity (RQ
2.2). This insight can support other researchers in the identification of existing research
gaps for methods that aim to increase UPI. In addition, an important contribution of this
paper is the structured overview of practices with method examples. The overview shows
that practices derived from the solutions have a wide variety in all software activities
(RQ 2.4). Most of the practices are grouped into the planning and project management
activity. This is important as it comprises all activities that are required for the entire
project. In line with the analysis of targeted aspects, we have seen a focus on commu-
nication structures. The overview is particularly helpful for practitioners, who want to
use existing practices and methods to increase UPI in software development. In addition,
it can also be valuable to other researchers to understand the state-of-the-art research of
UPI methods in software development. The comparison between aspects researched:by
the surveys and the targeted aspects from the methods reveals that methods for user
participation and involvement target similar categories as the surveys (RQ 2.3).
However, they do have a higher focus on the user-developer communication and the
user’s motivation. In addition, they target mostly the success factor system quality, which
differs from the survey papers that mostly research user satisfaction. The analysis of the
validation context revealed that most methods were validated in a public environment
(RQ 2.4). Therefore, we encourage other researchers to validate new methods in private
organizations.

Overall, we conclude that the systematic mapping study shows a positive correlation of
various aspects of UPI on system success. However, there is still no common conceptual
model to measure and validate this effect. Even though it was not the focus of our analysis,
the studied papers only show little attention to the influencing context factors. Therefore,
more empirical research on aspects of UPI in specific contexts and the various context
factors e.g., top management support, should be done. We identified a broad variety of
methods to increase UPI in software development, but they have been validated mostly in
smaller projects and in the public sector areas. We therefore suggest to further research and
develop new methods for other contexts. Especially in large-scale information technology
projects, UPI is not a common practice (Alleman 2002). We already sketched elements of a
method aiming to enhance user-developer communication in large-scale information tech-
nology projects (Abeleinrand Paech 2012). This proposal was mainly based on personal
experiences from the industry context. Given the results of this systematic mapping study,
we have further evidence that an increase in UPI, and in particular in user-developer
communication, can increase system success. Furthermore, the analysis of aspects did
indicate only little focus on organizational factors or system attributes. However, when we
congsider large information technology projects within big companies, these projects are
heavily influenced by factors such as the complexity of the system and the managerial
culture of the organization. Therefore, it might be necessary to emphasize those aspects
in our new method. In addition, the study reveals that only few methods focus on UPI
in the software design and implementation activity, even though within these activities
a lot of important decisions are made. Given the fact that many of the methods target
the users’ motivation, this aspect should also be included in the method design. In line
with (Ives and Olson 1984), we think that user satisfaction is a critical factor that leads
to higher system acceptance and use. A rise in usage will also increase the value of a
system. Therefore, we think a new method should target user satisfaction as an equally
important success goal as system quality. In our future work, we therefore want to
extend our method proposal (Abelein and Paech 2012). We want to build upon the
identified practices and examples we derived from the studied methods.
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Appendix

Table 6 List of selected survey, meta study and method papers

Survey and meta studies

Method papers

(Amoako-Gyampah 2007)
(Bai and Cheng 2010).
(Barki and Hartwick 1994).
(Cavaye 1995)

(Chang et al. 2010)

(El Emam et al. 1996)
(Gefen et al. 2008)

(Harris and Weistroffer 2009)
(Hartwick and Barki 2001)
(Hartwick and Barki 1997)
(Igbaria and Guimaraes 1994)
(livari et al. 2011)

(Ives and Olson 1984)
(Kanungo and Bagchi 2000)
(Kristensson et al. 2011)
(Kujala 2003)

(Kujala et al. 2005)

(McGill and Klobas 2008)
(McKeen et al. 1994)
(Rouibah et al. 2008)
(Subramanyam et al. 2010)
(Wixom and Todd 2005)

(Amoako-Gyampah and White 1997)
(Begier 2010)

(Berger 2011)

(Bragge 2009)

(Cherry and Macredie1999)
(Cohen et al. 2010)

(Dean et al. 1998)

(Dorner etal. 2008)
(Eckhardt 2010)

(Finck et-al. 2004)

(Fruhling et al. 2005)
(Fuentes-Fernandez et al. 2009)
(Hansson et al. 2004)
(Hansson et al. 2006)
(Hendry 2008)

(Hope and Amdahl 2011)
(Huang et al. 2008)
(Humayoun et al. 2011)
(Kabbedijk et al. 2009)
(Kamal et al. 2011)

(Kautz 2000)

(Kautz 2011)

(Kawalek and Wood-Harper 2002)
(Kensing et al. 1998)
(Korkala et al. 2006)
(Korkala et al. 2010)

(Kujala 2008)

(Martin et al. 2010)
(Mambrey et al. 1998)
(Pekkola et al. 2006)

(Pérez et al. 2011)

(Pries-Heje 2008)

(Pries-Heje and Dittrich 2009)
(Takats and Brewer 2005)
(Teixeira et al. 2011)

(Wagner and Piccoli 2007)
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Table 7 Overview of researched aspects of system success with sources

Subcategory

Source

User satisfaction

System use

System quality

Project in time and
budget

Amoako-Gyampah 2007

Cavaye 1995 (Allingham and O’Connor 1992, Baronas and Louis 1988; Baroudi et al.
1986; DeBrabander and Thiers 1984; Doll and Torzadeh 1989; Franz and Robey
1986; Hirschheim 1985; Kappelmann and McLean 1991; Tait and Vessey 1988)

El Emam et al. 1996
Gefen et al. 2008

Harris and Weistroffer 2009 (Blili et al. 1998; Choe 1996; Doll and Deng, 2001;
Guimaraes and Igbaria 1997; Guimaraes et al. 2003; Hsu et al. 2008; Hunton and
Price 1997; Lawrence et al. 2002; Lin and Shao 2000; Lu and Wang 1997;
Saleem 1996; Santhanam et al. 2000; Yoon et al. 1998)

Igbaria and Guimaraes 1994

Ives and Olson 1984 (Edstrom 1977; Gallagher 1974; Guthrie 1972; Kaiser and
Srinivasan 1980; Maish 1979; Swanson 1974)

McGill and Klobas 2008 (Amoako-Gyampah and White 1993; McKeen and
Guimaraes 1997; Doll and Torkzadeh 1988; Doll‘and Torkzadeh 1991; Hartwick
and Barki 1994; Hawk 1993; Lawrence and Low-1993; Seddon and Kiew 1996;
Torkzadeh and Doll 1999; Torkzadeh and Lee 2003)

McKeen et al. 1994 (Kappelman and McLean 1991; Olson and Ives 1981;
Powers and Dickson 1973)

Rouibah et al. 2008
Wixom and Todd 2005

Amoako-Gyampah 2007
Bai and Cheng 2010
Cavaye 1995 (Baroudi et al. 1986; Jarvenpaa and Ives 1991; Kim and Lee 1986)

Harris and Weistroffer 2009 (Choe 1996; Hunton and Price 1997,
Lynch and Gregor 2004; Wu et al. 2006)

Igbaria and Guimaraes 1994

Ives and Olson 1984 (Lucas 1975; Swanson 1974)

Kanungo and Bagchi 2000

Kujala 2003 (Barki and Hartwick 1991)

McGill and Klobas 2008 (Barki and Hartwick 1991; Hartwick and Barki 1994)
Rouibah et al. 2008

Wixom and Todd 2005

Harris and Weistroffer 2009 (Butler and Fitzgerald 1997; Discenza et al. 2008; Doll
and Deng 2001; Foster and Franz 1999; Guimaraes and Igbaria 1997; Kirsch and
Beath 1996; Santhanam et al. 2000; Yoon et al. 1998; Zeffane et al. 1998)

Ives and Olson 1984 (Boland 1978; Gallagher 1974)
Kujala et al. 2005

McGill and Klobas 2008

McKeen et al. 1994 (Franz 1979; Olson and Ives 1981)
Wixom and Todd 2005

Chang et al. 2010

Harris and Weistroffer 2009 (Jiang et al. 2002; Wu et al. 2006;
Yetton et al. 2000)

Kujala et al. 2005
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Table 7 (continued)

Subcategory Source

Kujala 2003 (Heinbokel et al. 1996)

McKeen et al. 1994 (Edstrom 1977; Ginzberg 1979)
Ease of use Amoako-Gyampah 2007

Igbaria and Guimaraes 1994
McGill and Klobas 2008 (Torkzadeh and Doll 1999)
Wixom and Todd 2005

Data quality

Harris and Weistroffer 2009 (Zeffane et al. 1998)

Table 8 Overview of positive and negative surveys structured on a category level

Category 1 Category 2

Positive studies

Negative studies

Development

Process Process

Human
Aspects

System
Attributes

System
Success

@ Springer

Development (Barki and Hartwick 1994)

Harris and Weistroffer 2009
(Hunton and Price 1997
Wu and Marakas 2006)

(Hartwick and Barki 2001)
(Hartwick and Barki 1997)
(Kanungo and Bagchi 2000)

Cavaye 1995 (Robey et al. 1989)
(Gefen et al. 2008)

Harris and Weistroffer 2009
(Hunton and Price 1997;
Pries-Heje 2008;

Wu and Marakas 2006)
Ives and Olson 1984 (Alter 1978)
(Kanungo and Bagchi 2000)

McGill and Klobas 2008

(Amoako-Gyampah and White 1993;

Barki and Hartwick 1991;
Hartwick and Barki 1994)

McKeen et al. 1994

(Bai and Cheng 2010)

Cavaye 1995 (Allingham and
O’Connor 1992; Baronas and
Louis 1988; Baroudi et al. 1986;
Jarvenpaa and Ives 1991;
Kappelman and McLean 1991;
Kim and Lee 1986)

(Chang et al. 2010)

(Barki and Hartwick 1994)

Cavaye 1995 (Kim and Lee 1986;
Robey and Farrow 1982)

Cavaye 1995
(Tait and Vessey 1988)

Harris and Weistroffer 2009
(Zeffane et al. 1998)
Kujala 2003
(Heinbokel et al. 1996)
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Table 8 (continued)

Category 1 Category 2 Positive studies Negative studies

(El Emam et al. 1996)

Harris and Weistroffer 2009
(Butler and Fitzgerald 1997,
Discenza et al. 2008;

Guimaraes et al. 2003;

Hunton 1996; Hunton and Price 1997,
Jiang et al. 2002; Kirsch and Beath
1996; Lawrence et al. 2002;

Saleem 1996; Santhanam et al. 2000;
Yetton et al. 2000)

(Kristensson et al. 2011)

(Kujala et al. 2005)

Harris and Weistroffer 2009
(Lin and Shao 2000; Lu and Wang
1997 Santhanam et al. 2000;

Wau et al. 2006; Yetton et al. 2000)

Ives and Olson 1984 (Boland 1978;
Edstrom 1977; Gallagher 1974;
Guthrie 1972; King and
Rodriguez 1981)

(Kristensson et al. 2011)

(Kujala et al. 2005)

McGill and Klobas 2008
(Amoako-Gyampah and White 1993;
Barki and Hartwick 1991; Doll and
Torkzadeh 1991; Doll and Torkzadeh
1988; Hawk 1993; Lawrence and Low
1993; McKeen and Guimaraes 1997;
Torkzadeh. and Doll 1999)

McKeen et al. 1994 (Edstrom 1977,
Franz 1979; Ginzberg 1979;
Kappelman and McLean 1991;
Olson and Ives 1981)

Human Development (Chang et al. 2010)
Aspects Process (Tivari et al. 2011)

Harris and Weistroffer 2009
(Wu and Marakas 2006)

Human (Barki and Hartwick 1994)
ASpects  (Chang et al. 2010)

Harris and Weistroffer 2009
(Lin and Shao 2000;
Pries-Heje 2008)

Ives and Olson 1984
(Alter 1978; Igersheim 1976)

(Kanungo and Bagchi 2000)

McGill and Klobas 2008
(Amoako-Gyampah and
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Table 8 (continued)

Category 1 Category 2

Positive studies Negative studies

System
Success

Organizational Development
Factor Process

Human
Aspects

System
Success

@ Springer

White 1993; Hartwick and Barki
1994; Jackson et al. 1997)

Cavaye 1995 (Doll and (Amoako-Gyampah 2007)
Torkzadeh 1989; Franz and Robey
1986; Tait and Vessey 1988)

(Chang et al. 2010) Harris and Weistroffer 2009
(Zeffane et al. 1998)
(Gefen et al. 2008) McGill and Klobas 2008
Harris and Weistroffer 2009 (Amoako-Gyampah and White
(Blili et al. 1998; Choe 1996; 1993; Doll and Torkzadeh
Foster and Franz 1999; 1991)

Guimaraes et al. 2003;
Guimaraes and Igbaria 1997;
Hsu et al. 2008; Hunton and
Price 1997; Palanisamy and
Sushil 2001; Yoon et al. 1998)
(Igbaria and Guimaraes 1994)
Ives and Olson 1984
(Kaiser and Srinivasan 1980;
Maish 1979; Swanson 1974)
(Kanungo and Bagchi 2000)
McGill and Klobas 2008
(Barki and Hartwick1991;
Hartwick and Barki 1994;
Seddon-and Kiew 1996;
Torkzadeh and Lee 2003)
(Rouibah et al. 2008)

(Wixom and Todd 2005)

(Bai and Cheng 2010)
(Tivari et al. 2011)

Harris and Weistroffer 2009
(Lu and Wang 1997)

McGill and Klobas 2008
(Amoako-Gyampah and White
1993)

Cavaye 1995 (Jarvenpaa and Ives 1991)

Harris and Weistroffer 2009
(Guimaraes et al. 2003; Hsu et al.
2008; Lu and Wang 1997;
Santhanam et al. 2000;
Yetton et al. 2000)

McKeen et al. 1994 (Powers and
Dickson 1973)

McGill and Klobas 2008
(Amoako-Gyampah and White 1993)

(Rouibah et al. 2008)
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Table 8 (continued)

Category 1 Category 2 Positive studies Negative studies
System Development (livari et al. 2011)
Attributes Process Harris and Weistroffer 2009
(Lin and Shao 2000)
System McGill and Klobas 2008
Attributes (McKeen and Guimaraes 1997)
McKeen et al. 1994
System Harris and Weistroffer 2009 (El Emam et al. 1996)
Success (Yoon et al. 1998) Harris and Weistroffer 2009
(Palanisamy-and Sushil 2001;
Yetton et'al. 2000)
System Human McGill and Klobas 2008
Success Aspects (Hartwick and Barki 1994)
(Wixom and Todd 2005)
System (Amoako-Gyampah 2007)
Success

Harris and Weistroffer 2009
(Yoon et al. 1998)

(Igbaria and Guimaraes_1994)
(Kristensson et al. 201T)
McGill and Klobas 2008
(Rouibah etal. 2008)
(Wixom and Todd 2005)
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Table 9 Aspects influenced and targeted by the methods papers
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Table 10 Summaries of the Method Papers

Study

Summary

(Amoako-Gyampah and
White 1997)

(Begier 2010)

(Berger 2011)

(Bragge 2009)

(Cohen et al. 2010)

(Cherry and Macredie
1999)

(Dormner et al. 2008)

(Dean et al. 1998)

This paper discusses the value of user involvement at all stages in software
development projects in information technology. It derives most of it insight
from an information system development project at a large manufacturing
firm. Traditional approach to user involvement (including users on project
team, setting up steering committees, using user sign-offs and provide feed-
back to users) are good, but not enough. In addition it is suggested to ensure:
an interactive process, timely feedback on user’s suggestions and input,
minimizing semantic barriers between developers and users, keeping people
informed about project changes, ensuring trust between project participants,
ensuring effective communication, clarify roles and expectations, removing
any negative perceptions.

This paper introduces a methods how to integrate users during evolutional
development of an expert system (AutoCAD system applied in civil
engineering. Suggestion is to get end user feedback through a survey that can
be used by developers in order to learn and improve quality of software with
regards to users need (e.g., ease of use and usability).

This paper looks into a case study within the public sector where an in house
developed agile development method-was used for an information system
development. Even though the methods implemented all principles for user
involvement within agile methods, e.g., colocation, an iterative process, joint
application development (JAD) workshops, system success was not achieved.
The authors explain that due to an organizational cultural mismatch that
prevented a collaborative environment.

This paper describes two cycle of continuing action research intervention that
employed collaborative engineering with e-collaboration processes. The
processes should motivates end user to participate in feedback and suggest
new development ideas during ongoing use of advanced web based student
information system implemented in a university.

This paper introduces a new software development methodology which they call
Lean driven development. It is a suggestion for vendors of “off the shelf”
software how to develop their products in line with customers and
stakeholders. For the methods the authors adapted the software development
life cycle model for acquisition process of information systems.

This paper argues that strict requirements analysis is not very valuable for
information system design. It therefore suggests participatory design
approaches such as, cooperative prototypes, brainstorming, (future) work-
shops and organizational gaming to specify the software system design.

This paper defines the Collaborative Software Engineering Methodology a
framework for effective and efficient user involvement throughout the systems
development process. This methodology includes mechanisms to support three
layers of user involvement: selected user representatives, user groups (SMEs),
and the entire user community. Specifically, it includes intimate involvement of
individual user representatives for development of preliminary models and
prototypes, groups of SMEs to refine, validate, and prioritize requirements and
the broader user community during initial needs surveys and wide-scale beta
testing. Participation of multiple SMEs is beneficial for both content and
political reasons. Group meetings provide a useful mechanism to involve mul-
tiple SMEs. The methodology has been validated and developed during various
project in public administration and defense projects.

This paper introduces a new method for self-ethnographic methods, giving infra-
structure probes (snapshot tool, USB stick, digital camera, post-its, etc.) to end
user and asks them to document software issues. The goal is to get a deeper
understanding of the user’s working context and thus help to improve the
collaboration between users and developers regarding requirements elicitation.
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Table 10 (continued)

Study

Summary

(Eckhardt 2010)

(Finck et al. 2004)

(Fruhling et al. 2005)

(Fuentes-Fernandez et al.

2009)

(Hansson et al. 2004)

(Hansson et al. 2006)

@ Springer

This paper suggests using boundary spanner, i.e. people that broke between
business and IT people, in order to overcome the communication gap
between IT and Business. Therefore, they interviewed two boundary spanners
from which they derived different reasons for this role and created a 25 item
skill set for boundary spanner.

This paper proposes a special kind of mediated feedback through a web-
based groupware system called Commsy. The goal was to enable a
participatory design approach, by combining the groupware’s discussion
forum with human facilitators. The first technique was a Facilitation-
CommSy Project room was used to exchange of information about and
feedback for the ongoing development and on experience in facilitating
project rooms with other facilitators and the development team. The
second was feedback discussions, using the discussion functionality in
Project Rooms to get feedback from the working group.and give an
incentive as well as a platform for expressing problems and ideas about
CommSy usage. The facilitator also informs users about design deci-
sions based on requirements from discussion forum

This paper presents a repeatable collaborative usability testing process supported
by a Group Support System (e-CUP) that was developed to involve various
stakeholders in software development to increase usability and thus system
success. It was evaluated in a-series of workshops involving a real system
called Secure Telecommunications Application Terminal Package
(STATPack), which addresses critical health communication and bio-security
needs. The results show that the collaborative usability testing process facil-
itates stakeholder involvement through stakeholder expectation management,
visualization and tradeoff analysis, prioritization of usability action items, the
use of advanced groupware tools, and a simple business case analysis.

This paper presents an analytical tool for requirements elicitation about the
human context of systems. The Activity Theory Requirements Engineering
(ATRE); is built upon a well-established theory from Social Sciences, the
Action Theory (AT), and standard practices of Software Engineering. ATRE
abstracts and formalizes the concept of social property. A social property
presents knowledge from Social Sciences that can be relevant in gaining new
insights into the human context of a system. A knowledge repository stores
these properties, which are organized in areas that are related to dimensions of
concern in AT and aspects that refine them. This structure guides users to
properties related to their current information interests. The validation within
an enterprise system for a consulting firm lead to a knowledge repository that
includes four areas, which contain 38 aspects with 185 properties, but can be
extended with practice. Result of using the ATRE framework are require-
ments specifications that are more complete regarding the human context and
its influence in the design and behavior of the system to be.

This paper describes a development method from a rather small, but very
successful Swedish company. The main product is a booking system
developed with an agile like development methods. In order to keep the users
satisfied; they have in active support were also developers answer, are
holding user meeting throughout the country and have a web interface for
user requirements.

This paper describes an approach from a small Swedish software company that
mixes participatory design with agile processes. It therefore uses various
channels (support calls, user meetings, courses, the web site and a newsletter)
to obtain feedback on further development needs from the user. The lessons
learnt are also that it is important to use a Customer Relationship
Management tool to keep track of user’s feedback, develop a user community
and use an agile-like development process.
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Study Summary

(Hendry 2008) This paper addresses the question on deciding how to engage users in design and
development through communication and information technology. The
author develops a framework concerning user roles and discourse, which
makes two claims: (1) user roles and a social structure emerge after the
introduction of a software application (role differentiation); and (2) different
roles demand different kinds of discourse for deciding what to do and for
reflecting upon intended and unintended consequences (role discourse de-
mands). For validation the framework is used to analyze the development of
del.icio.us, a breakthrough application for social bookmarking, which uses a
mailing list for user participation.

(Hope and Amdahl 2011)  This paper reviews success of two projects implementing the agile methods
called Dynamic System Design Methods (DSDM) within a Norwegian soft-
ware design company. DSDM aims to improve the collaboration between
software designers and users, as well as develop other aspects of project
management. The various activities of the DSDM-driven project include: to
plan, to map end-users’ needs, to describe the new system, to select archi-
tecture, to design, model, code and test, to do quality assurance and to provide
project management. In one project the methods has not been understood and
therefore did not really improve user participation in design in the other with
the help of an external IT consultant had some success.

(Huang et al. 2008) This paper proposes an integrated design method based on scenario and
participatory design (DMSPD) for an Internet-based collaborative learning
environment. The method has four phases. The first phase aims at stakeholder
analysis and task analysis to acquire system requirements. Some methods,
such as brainstorming, focus group, interview and questionnaire, are adopted.
Scenario design is the second phase, including four subphases, viz. activity
design, information design, interaction design and design specification. De-
sign implementation is the third phase. Sketch, mock-up and prototype are
used to conceive and represent design solutions in this stage. The last phase is
usability testing and evaluation, consisting of usability quiz and subjective
evaluation. The total design phase is an iterative process. The authors testes
the method with students in the art department of a university.

(Humayoun et al. 2011) This paper presents a framework that incorporates user-centered design (UCD)
philosophy into agile software development through a three-fold integration
approach: at the process life cycle level suggestions for user involvement are for
elicitation (focus groups and card sort methods) and evaluation (early design
within paper based prototype’s, later designs with evaluation experiments run
from the development environment); at the iteration level for integrating UCD
concepts, roles, and activities during each agile development iteration planning;
and at the development environment level for managing and automating the sets
of UCD activities through automated tools support. In addition the authors
present two automated tools, UEMan and TaMUlator, which provide the reali-
zation of the development-environment level integration. The paper evaluated
the methods as well as their two tool in two case studies from academia.

(Kabbedijk et al. 2009) This paper describes a customer involvement method from an ERP company
that develops products for the Dutch and Belgium small and medium sized
companies. They ask their customer for requirements definition. The
customers can either suggest through an incident report with the support staff,
they can vote electronically on requirements suggested by the company (idea
feedback) or suggest own ideas for features (suggestions), which then get
voted on by all customers. The last two happen at so called customer
participation session, where the customers get instant feedback and align with
their follow customers.

(Kamal et al. 2011) This paper argues for the use of stakeholder theory in Technology Integration
Solutions (TIS) in Local Government Authorities. It researches in four cases
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Summary

(Kautz 2000)

(Kautz 2011)

(Kawalek and Wood-
Harper 2002)

(Kensing et al: 1998)

(Korkala et al. 2006)

(Korkala et al. 2010)
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the three areas of stakeholder analysis — namely stakeholders’ identification,
stakeholders’ perception on the TIS adoption factors, and stakeholder in-
volvement on the adoption life cycle phases.

The paper presents a successful commercial agile development project of an

operations management system with an underlying ERP system, in a large
German public sector organization and analyzes the case in regards to user
involvement. The formalized methods includes planning techniques called
planning games, user stories and story cards to specify user requirements,
onsite customers to support customer-developer communication, daily, stand-
up meetings of the project team to support team communication, pair pro-
gramming, refactoring, collective ownership, continuous integration and
testing to develop the software proper and tuning workshops to improve the
development processes regularly. Furthermore the traditional XP methods
was extended by some project management processes to cater for larger
projects such an overall project plan, formal reporting mechanisms and a
formal contract based on a requirements specification called realization
concept.

This paper investigates how users participate in agile development. It therefore

studies the methods of XP in regard to user participation. The analysis
revealed that planning games, user stories and story cards, working software
and acceptance test structured the participation and contributes to a successful
project completion.

This paper presents a study of a major, multinational program of

Enterprise Systems<(ES) implementation. The case study subject is a
high-tech manufacturer. The investigation looks into the fact that the
implementation. methods espoused user participation even though the
outcome of the project was already known (regardless of user input, the
ES would be deployed as a standard system). The paper reports that
user participation was deployed to serve the interests of the project
manager.in reporting local circumstances as the implementation project
moved across:different sites. The users reported positively that they
were involved at all and thus the enhance communication prevented
confliets. The framework for this inquiry was Multiview2, the latest
generation of the Multiview information systems methods. The structure
of Multiview2 was used as a diagnostic device in order to inquire into
the characteristics of the ES methods used at the case study sites.

This paper describes a participatory design method called MUST which

has been developed throughout 10 different projects. It is based on five
principles and suggests the five main activities (project establishment,
strategic analysis, in-depth analysis of selected work domains, devel-
oping visions of the overall change, anchoring the visions), and some
techniques for each activity, e.g., meetings, document analysis, future
workshops, are proposed.

This paper compares the use of different communication media within four

case studies using Mobile-D development approach inspired by several
agile methods. They found out aligned with the Media Richness Theory
that reliance on lean media (e.g., e-mail and telephone) led to a much
higher defect rate. Thus they suggest using rich media (e.g., face-to-face
meetings or videoconferencing) especially for requirements analysis with
light-weighted prototype, mid-iteration communication and iteration
planning. For negations, telephone can be used if the user is not on
site. Rich media communication ensures a low defect rate and therefore
higher quality software.

This paper looks into distributed development that combines traditional and

agile methodologies with regard to customer communication. It provides
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(Kujala 2008)

(Martin et al. 2010)

(Mambrey et al. 1998)

(Pekkola‘et al. 2006)

practical guidelines for companies in distributed agile environments, such as
to define a person to play the role of the customer, if face-to-face, synchro-
nous communication is infeasible, use an e-mail listserv to increase the
chance of a response and encourage prompt, useful, and conclusive responses
to e-mails and use a globally-available project management tools to record
and monitor the project status on a daily basis. The key finding from a
qualitative case study was that it might be difficult for an agile organization to
get relevant information from a traditional type of customer organization,
even though the customer communication was indicated to be active and
utilized via multiple different communication media.

This paper suggests using more field studies to improve early user participation
in product development. Field studies appear as a promising approach, but the
analysis of the gathered user needs has been shown to'be demanding. This
study presents, on the basis of seven case studies, an early user-involvement
process (Identify stakeholders and user groups—Visit users and explore their
needs—Describe the current situation—Analyze and prioritize the problems
and possibilities—Redesign the current situation—Define user requirements).
The process is evaluated in two industrial-cases for software managing
infrastructures with interviews and a/questionnaire. The results show that the
process supports effective early user involvement; the resulted requirements
were evaluated as being more successful and their quality as better than
average in a company.

This paper extensively studies role of customer in agile XP projects. Based in
eleven case studies from various industries, the author derives roles for
collaboration (Geek Interpreter, Political Advisor and Technical Liaison),
roles based on skills to' support onsite customers (Acceptance Tester, UI
Designer and Technical Writer) and roles for direction setting (Negotiator,
Diplomat, Super-Secretary and Coach). Furthermore the author identifies
practices which primarily support Real Customer Involvement by preparing
the business representatives for their role (Customer Boot Camp), and pro-
viding opportunities for the business representatives to contribute of what to
build (Big Picture Up-Front, Road show and Re-calibration). In addition it is
important for the programmers to develop empathy for the customer team
(Customer’s Apprentice) and the end-user (Programmer On-Site).

This paper describes participatory design activities within the PoliTeam project.
In this introduction of a groupware system into the German government, the
project used user advocacy (User advocates augment interaction between
users and designers) and osmosis (multi-level information that a designer
receives by visiting the workplace and having contact with users) in an
evolutional cycling process.

This paper suggests an iterative information system development process that
uses participatory design (PD) elements. Especially the use of prototypes in
various form lead to better requirements and thus more user orientation. The
process has 8 steps, which are:

. Decision to start ISD process (gaining commitment to PD by all project
participants)

2. Outlining preliminary user requirements (sharpen user requirements with

scenarios, paper prototypes)

3. Analyzing and designing prototype (testing system concept, components and
ul)

. Implementing full-feature prototype

. Introducing prototype into the organization

. Gather suggestions for improvements

. Analyzing and verifying the requirements (select features for next version)

. Finish system or prototype

—
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(Pérez et al. 2011)

(Pries-Heje 2008)

(Pries-Heje and Dittrich
2009)

(Takats and Brewer 2005)

(Teixeira et al. 2011)

This paper presents a method that involves end users within Model Driven
Development (MDD) approaches to ensure that the application fits the end
users’ expectation. The method follows good practices and techniques in End
User Development, and combines it with modeling techniques. The authors
applied the methods within an existing MDD approach named PervML for
allowing end users to participate in the description of their smart home. End
users can now participate in the software development by means of an appro-
priate Domain Specific Visual Language and specific tool support for them.

This paper mainly reports on a large ERP project at the Danish head-
quarter of an international engineering company that consciously used
user participation during the whole implementation process. Even
though the user of the consulting company were heavily involved (e.g.,
responsible for requirements definition) within the {process:the dynamic
switch which lead to “Pseudo-Participation” (a situation where users are
asked to participate, but not given the possibility to influence the
design). Nevertheless after “go-live” in the follow up phase quality and
usability issue could be resolved. The author suggests having a thor-
ough requirements specification, as a-basis for the contract, allowing
necessary customizations to the system, choosing an implementation
partner recognizing the uniqueness of the organizational way of opera-
tion and having users and consultants.work as one team. Furthermore,
the companies should be aware who influences the design (standard
system or organization)‘and. should think about tools and techniques
how to support the users’ gain of knowledge about technical and socio-
technical options.

This paper describes an in-depth case study of an ERP project and its challenges
in user participation and involvement. It suggests PD approaches that could
have prevented some of misunderstandings that occurred during the project.
These four approaches are: mediating cooperative design, shared representa-
tions, prototypes and iterative design, and have an ERP competence center to
mediate between users and external IT experts.

This paper presents four pattern that help to improve customer/user developer
relationship by extending agile methods. As customers rarely can work all the
time with developers they include a workshop series into the iterative agile
approach. The workshops were highly facilitated and focused on establishing
a vision and high-level requirements (deliverables: Program vision, Logical
Architecture, Executive briefing, Operational Concept Diagram and a Capa-
bility timeline). They used pattern from the development company call group
solve, be visual and forces rank.

This paper describes the development of an interactive health information
system called hemo@care with the help of user-centered design and partic-
ipatory design practices. It suggests the three phases exploratory (analysis of
documentation, direct observation and focus group), design (object-oriented
system analysis (OOSA), hierarchical task analysis and prototyping), and
coding (eXtremProgramming)

(Wagner and Piccoli 2007) This paper argues based on a case study of an ERP system at a university which

strictly followed the tenets of participatory design, that end users are only
interested in real participation, when the system affects their everyday life,
i.e., after go-live. Therefore, they suggest to think differently about how to
involve users (i.e., starting point the present moment by asking users about
their day-to-day work activities to elicit users’ stories), broaden the skill set of
system analysts (i.e., interpreting user’s narratives) and enact a modified
system development life cycle (i.e., recognize that implementation extends
beyond “go-live”).
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