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Abstract
User involvement in information systems design has recently gained interest in the media.
Numerous systems have been digitalized during product development to help people’s everyday
lives. But are information systems designed to meet users’ needs or support users’ goals?
The goal of this research was to understand how user involvement is perceived in information
systems design and how users are involved. Is the basis of user involvement what a user Says or
what a user Does, or is a user actively participating in the whole design process? The informants
of the present study entailed different design projects that were investigated with a qualitative
method by interviewing 20 designers of selected design cases.
At first an a priori model of user involvement in information systems design was created based
on an analysis of extant literature. The model was used in the analysis of information systems
design cases. Based on the empirical data a revised, a posteriori model, UICD model was
developed. The UICD model provides an overall picture of user involvement in information
systems design. UICD model can aid designers to understand user involvement comprehensively:
what users Say, what users Do and what users Make in design process. Compared to the a priori
model, UICD model includes the impact of other key stakeholders in information systems design
process.

Keywords: information systems design, user involvement, user-centered design
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Tiivistelmä
Käyttäjien osallistuttaminen tietojärjestelmien suunnitteluun on herättänyt julkista keskustelua.
Monia yhteiskunnallisia ja yksityisiä palveluja on digitalisoitu sekä tuotteiden yhteyteen on
suunniteltu järjestelmiä helpottamaan asiakkaiden toimintaa. Mutta ovatko suunnittelut ratkaisut
käyttäjän tavoitteiden mukaisia ja vastaavatko ne käyttäjien tarpeisiin?
Tämän tutkimuksen tavoitteena oli ymmärtää kuinka käyttäjien osallistuttaminen käsitetään
informaatiojärjestelmien suunnittelussa ja miten käyttäjiä on osallistettu. Perustuuko käyttäjien
osallistuttaminen tietoon siitä mitä hän sanoo tai mitä hän tekee vai osallistuuko hän koko suunnitteluprosessin ajan tulevan ratkaisun kehittämiseen? Tutkimuksen kohteina oli 20 erilaista projektia, joihin syvennyttiin laadullisella tutkimuksella haastattelemalla projekteissa toimineita
suunnittelijoita.
Tässä tutkimuksessa laadittiin ensin kirjallisuuskatsauksen pohjalta malli käyttäjien osallistuttamisesta informaatiojärjestelmien suunnittelutyöhön. Mallia käytettiin empiirisesti kerätyn
tiedon analyysin pohjana. Tämän jälkeen mallia muokattiin siten, että se selittää tutkimuksen
havainnot. Näin saatu UICD-malli luo kokonaiskuvan käyttäjälähtöisyyden ulottuvuuksista
informaatiojärjestelmien suunnittelutyössä. UICD-malli auttaa suunnittelijoita ymmärtämään
käyttäjien osallistuttamisen kokonaisvaltaisesti: mitä käyttäjät sanovat, mitä käyttäjät tekevät ja
miten käyttäjät osallistuvat informaatiojärjestelmien suunnitteluun. UICD-malli laajentaa aiemman tutkimuksen näkemystä muun muassa keskeisten sidosryhmien vaikutuksesta informaatiojärjestelmien suunnitteluun.

Asiasanat: käyttäjäkeskeinen
suunnittelu

suunnittelu,

käyttäjälähtöisyys,

tietojärjestelmien

To designers who design solutions for actual users
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Preface
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design projects ensuring that users’ needs are considered during the design as early
as possible and that usability of designed solutions is evaluated with users. User
understanding also has been at the center of my UX design work, when I have
investigated what kinds of benefits and value can be offered to users through new
technologies. During my work-life experiences, I also helped develop design
processes to support the utilization of actual user knowledge in design.
As a researcher I am positioning myself in the middle of HCI with some
elements from design and IS research. Therefore, I would like to devote this thesis
to designers, who design information systems and solutions for actual users, so that
they realize the importance of focusing on users during the different design phases
to design beneficial solutions that can be used effectively.
My study journey started at the beginning of 2011, when I acted as a design
specialist at a global company. During the next two years, I gathered empirical data,
but after 3 years, I started to do my research more systematically during my free
time. The research plan that I began with, in 2011 has changed during my journey,
but my initial idea, to explore how users are involved in the design process, has not
changed. When I wrote this preface for my thesis, I was finalizing my work and
moving toward the final stages of my doctoral studies. I would like to thank
everyone who helped me reach my goal.
First, I would like to express my deepest gratitude to my supervisors,
Professors Marianne Kinnula and Veikko Seppänen. Your valuable comments,
support and encouragements guided me during my long journey. I also would like
to thank the pre-examiners of my thesis, Professor Emerita Sara Eriksén from
Blekinge Tekniska Högskola and Professor Pirita Seitamaa-Hakkarainen from the
University of Helsinki. Your critical comments guided my thinking and
significantly improved the final version of my thesis.
I also want to thank my follow-up group members, namely the group’s chair,
Professor Minna Isomursu from IT-University of Copenhagen, Professor Netta
Iivari from the University of Oulu and a university lecturer and post-doc researcher
Mikko Rajanen from the University of Oulu. You guided my journey and
encouraged me to apply funding to continue my research and publish the findings.
I also want to thank everyone, who provided rich information on their design
experiences, because without your contributions, I would not have been able to
9

conduct my research. Finally, I want to thank my husband Timo, who provided
critical comments and advice on how I could improve my thesis in the final stages
before pre-examination.
Oulu, November 11, 2018
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Abbreviations
3D
CCD
CD
CEO
CI
EUD
HCI
IS
ISD
ISO
IT
PD
PDA
R&D
SW
TAM
UCD
UED
UI
UICD
UX

Three-dimensional
Culture-centered Design
Contextual Design
Chief Executive Officer
Contextual Inquiry
End User Development
Human-Computer Interaction
Information System
Information Systems Development
International Organization for Standardization
Information Technology
Participatory Design
Personal Digital Assistant
Research and Development
Software
Technology Acceptance Model
User-Centered Design
User Environment Design
User Interface
User-Involvement-Centered Design
User Experience
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Introduction

Globalization forces companies to understand users’ requirements, needs and
expectations for their solutions comprehensively to design successful systems for
them, but it also creates opportunities for companies to reach customers far away,
beyond their local market. Users have easy access to information and the
opportunity to buy solutions online, or use digital systems and services thousands
of kilometers away from an office or at home. From a corporate perspective
standardized systems and solutions, and universal designs are not enough to be
successful in terms of business, but it increases the need for solid knowledge of the
users, their experiences in diverse use contexts, where experiences happen.
Rapid advances in technologies have led to a situation in which users must
adapt to changing environments and society, but users can benefit from these everchanging environments: It is possible to work remotely or to access services
whenever and wherever needed. For example, consumers have been given
possibilities to act independently, e.g. take over the tasks of a travel agent to plan
their vacations. Thanks to digitalized bank services, it is possible to manage most
personal finances from home without needing a clerk at a bank. However, alongside
the development of these technologies, we need to consider and understand
different stakeholders’ needs when designing these technologies to create systems
that will meet every stakeholder’s needs and create value for them. This leads to a
situation in which the understanding of diverse user groups and their requirements
should be a continuous process in developing useful systems.
Digitalization of services provides opportunities for companies and
organizations to harness ordinary people when solving diverse problems and
seeking innovation. The development of digital services has increased the need for
user-driven innovations to design systems that will solve local or global problems
such as when people from different backgrounds are asked to participate in
workshops collectively to develop new services that will decrease air pollution.
The development of new technologies also has provided new possibilities and
freedom for people to build their own solutions via digital fabrication. Ordinary
people can design solutions to meet their needs, e.g. by utilizing 3D printing.
However, are digital systems designed to meet users’ needs that support users’ goals?
Are users actually involved in the information systems (IS) design process?
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1.1

Background and motivation

User involvement is a human-centered approach to understand users and
facilitate successful system design. User understanding is gained by contacting
users directly (Gould & Lewis, 1985), and focusing on users and their tasks
(Gulliksen & Göransson, 2001). User involvement relates to users’ needs,
satisfaction and attitudes toward information systems and how relevant a solution
is for a user (Kappelman, 1995; Zowghi et al., 2015). Involving users in the design
of information systems is important because it can lead to greater user satisfaction
and increased use of the designed solution (Baroudi et al., 1986). User satisfaction
is a major objective in the information systems design, leading to successful system
implementation (Baroudi et al., 1986). Factors that can impact user satisfaction
include the quality of products (or services), attitudes toward information-system
professionals, and users’ knowledge and involvement levels (Joshi et al., 1986).
Involving users throughout the design process also is viewed as an important
principle and approach toward understanding users’ needs and their behavioral,
cognitive and attitudinal characteristics (Gould & Lewis, 1985; Norman & Draper,
1986), as well as designing usable, desirable and useful solutions (Sanders, 1999;
Maguire 2001). Usable systems improve user acceptance, increase productivity and
decrease errors and reduce training and support needs (Maguire, 2001). Users are
willing to use and trust a well-designed system that is easy to use. A system that is
designed to allow users to concentrate on their tasks and support their way of
working increases productivity. Human errors can be reduced, and the need for
support and training is minimized, if a system is consistent, and the design is good
(Maguire, 2001).
User involvement has many forms: A user can be an information provider,
consultant, active participant or an object of observation (Kujala, 2003). The
information contributes to the design process, the consultant provides feedback on
the design, the participant can influence the design, and the object can be observed
to understand users’ tasks and behaviors when using the system (Kujala, 2003). A
user also can be viewed as a container of information (Bødker & Nielsen, 2010),
e.g., when a user is asked to identify his or her needs. In addition, user involvement
is related to how the user’s role is envisioned, as design for users, design with
users or design by users (Bekker & Long, 2000). The design-for-users approach
does not necessarily require actual users to be present in the design process, but
users can be consulted. However, the design-with-users approach invites users to
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provide indirect input as part of the design process and to act as representatives.
The design-by-users approach gives users direct involvement in the design process.
Various approaches can be used to enlist users in the design process: usercentered design (UCD), ethnography, contextual design (CD) and participatory
design (PD) (Kujala, 2003). The underlying principle of user-centered design
entails an early and continuous focus on users and their tasks. The emphasis of the
user-centered design concerns usability comprising a wide variety of methods and
design activities to involve users in the design process (Bekker & Long, 2000).
Such design methods might include usability evaluations, task analysis and
prototyping (Kujala, 2003). Ethnography is a method that studies human activities
and culture, with an emphasis on users’ social information (Kujala, 2003).
Ethnographical methods might include observations and video-analysis.
Contextual design focuses on contextual information within the work and use
context, which can be examined through contextual inquiries and prototyping
(Kujala, 2003). Participatory design, also known as Scandinavian design, entails
users’ democratic participation, methods such as prototyping and workshops with
users can be used to facilitate co-operation in participatory design (Kujala, 2003).
Involving users in systems design requires information on how users are
integrated in design processes. User involvement requires information on who
users are and how they are perceived among system designers and developers
(Iivari et al., 2010). Information on users is essential when wanting to contact them
and involve them in the design process to develop appropriate solutions (Iivari et
al., 2010). How users are understood in information systems and development also
has been investigated. For example, Isomäki (2002) has examined how designers
understand users as human beings in information systems, whereas, Iivari (2006)
has examined how users are understood among HCI practitioners in the
development of IT artifacts. Isomäki & Pekkola (2005) have studied the nuances
of human-centredness of users in different information systems development (ISD)
methods. The role of developers also is viewed as important in user-involvement
activities (Bloomer & Croft, 1997; Mayhew, 1999a). The need also exists to
determine how user involvement is integrated into organizational processes and
procedures to provide the means to improve them. Previous studies have
determined how user-involvement activities are integrated into organizational
processes and what type of challenges exist (Grudin & Poltrock, 1989; Damodaran,
1996; Aucella, 1997; Gulliksen et al., 2004; Kotro, 2007; Iivari & Molin-Juustila,
2009; Ozcelik et al., 2011; Bano & Zowghi, 2013). Extant research has presented
17

important factors that help designers and organizations understand user
involvement and designer’s role as human advocates (Bannon, 1991).
Cain (1998), Bratteteig et al. (2012), Blomberg & Karasti (2012) and Sanders
(1999) present other perspectives for understanding user involvement. A deep user
understanding can be gained through a think-do-use model that can be integrated
into experienced-based design in order to understand people’s everyday
experiences and usage of products and services (Cain, 1998). Cain (1998) says that
it is possible to improve the quality of products and services when using the thinkdo-use model. “Think” is related to people’s attitudes, beliefs, expectations and
ideas, “and the sociocultural systems that inform them” (Cain, 1998, p. 12). “Do”
entails “routines and patterns of action” (Cain, 1998, p. 12). “Use” concerns things
that people use and how they impact people’s expectations, attitudes, beliefs, and
ideas (Cain, 1998).
A thorough user understanding can be obtained by combining “first, second
and third hand knowledge” (Bratteteig et al., 2012, p. 8). Firsthand knowledge is
about users’ experiences, e.g., when they perform their duties. Secondhand
knowledge entails information gathered from users, e.g., interviewing users when
they perform their duties. Thirdhand knowledge entails gathered knowledge, e.g.,
from a manager describing his employees’ work (Bratteteig et al., 2012).
Participatory design also can represent a holistic approach to understanding
users, while users’ “knowledge is available to shape design directions” (Blomberg
& Karasti, 2012, p. 7). Particularly when ethnography is included as an important
component of participatory design, it is possible to capture everyday-life insights,
here and now, and to combine that knowledge into participatory design to elicit
change (Blomberg & Karasti, 2012).
According to Sanders (1999, p. 90) a deep user understanding can be gained
when understanding “what people say, what they do, and what they make”. These
three perspectives on user involvement describe ways to access users’ experiences
and reveal a different perspective of them (Sanders, 1999). If all three perspectives
(Say, Do and Make) are explored simultaneously, it is easier to understand the
experiences of people who are served through systems design (Sanders, 2005). The
Say perspective is what users have said about a system whenever they use it. Say
information also can relate to users’ feedback provided during system use. This
kind of information is usually explicit knowledge. The Do perspective refers to
what users do with a system. The Do data also can relate to how a system is used
and what kinds of system features are used. The Make perspective entails
information related to users’ participation. For example, a user is participating in a
18

workshop in which he or she collaborates with designers and other stakeholders to
develop ideas for a new system. Understanding how users feel, and determining
and appreciating what users dream about can allow designers to empathize with
users, which can reveal tacit knowledge that cannot be expressed with words or
otherwise articulated (Sanders, 1999). Table 1 presents some of different views on
user involvement presented earlier in this section.
In this study Sander’s (1999) Say, Do, Make user involvement model is
selected to represent a holistic approach to understand users in the information
systems design. The model is simple enough to be used when investigating user
involvement in the information systems design. All three perspectives - Say, Do
and Make - form essential lenses to view user involvement. As shown in Table 1,
extant research within the research community rarely has expressed interest in Say,
Do and Make user involvements, a research gap related to how a professional
designer who designs user interfaces or user experiences perceives user
involvement in the context of information systems design through Say, Do and
Make user involvements, making it possible to understand users holistically.
Table 1. Views on user-involvement research areas based on extant literature.
User involvement References (examples)
Human-centered

Gould & Lewis 1985; Baroudi et al., 1986; Kappelman, 1995; Joshi et al., 1986;

approach

Gulliksen & Göransson, 2001; Zowghi et al., 2015

Users in the

Gould & Lewis, 1985; Norman & Draper, 1986; Sanders 1999; Maguire, 2001

design process
User-involvement Bekker & Long, 2000; Kujala 2003; Bødker & Nielsen, 2010
forms
User-involvement Bekker & Long, 2000; Kujala, 2003
approaches
Information on

Grudin & Poltrock, 1989; Bannon, 1991; Damodaran, 1996, Aucella, 1997; Bloomer &

users and

Croft, 1997; Mayhew, 1999a; Gulliksen et al., 2004; Isomäki, 2002; Isomäki &

processes

Pekkola, 2005; Iivari, 2006; Kotro, 2007; Iivari & Molin-Juustila, 2009; Iivari et al.,
2010; Ozcelik et al., 2011; Bano & Zowghi, 2013

Say, Do, Make

Cain, 1998; Sanders, 1999; Bratteteig et al., 2012; Blomberg & Karasti, 2012.
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My interest in studying user involvement in the design process has emerged from
my own design experiences. I wanted to understand why users are not more
involved in the design process even information systems are usually designed for
actual users. With this research, I can help design practitioners realize how
important it is to understand users holistically to design systems that will be used
and appreciated.
The key aspects of this research are users, customers and user involvement. In
this research, the user refers to a person who uses a system to perform his or her
tasks, whereas, a customer is a person or entity that can order, specify and purchase
a system, but not necessarily use it. In turn, user involvement is related to users’
differing roles in the information systems design process.
1.2

Research problem and questions

This thesis focuses on filling the research gap presented in the previous section.
This study’s objective is to understand information systems designers’ perceptions
of user involvement in design throughout the entire design process. I examine the
research question through Say, Do and Make user involvements in the context of
information systems design.
This study approaches the research problem from experienced designers’
perspectives, and it aims to expand knowledge on user involvement in the
information systems design process. I argue that it is essential to investigate user
involvement in the information systems design context because a designer has the
responsibility to design a system that needs to be successful in terms of user
satisfaction and, eventually, company success. The system should be user-friendly
and offer benefits for users.
The study’s main research question is:
How is user involvement perceived in the information systems design process?
I answered this research question by conducting interviews with user-interface and
user-experience design professionals. They all were very experienced designers,
with each having an average of 10 years of design experience managing designrelated tasks.
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1.3

Outline of the study

The dissertation is divided into seven chapters. The second chapter explains what
information systems design is all about. It focuses on explaining the concept of
information systems, the design of information systems, some design approaches
and the information systems design process context. The third chapter presents the
theoretical aspects of user involvement, including means and methods to
understand Say, Do and Make user involvements in information systems design. At
the end of the third chapter, an a priori model of user involvement based on the
extant-literature analysis is presented. The fourth chapter discusses the research
design, philosophical underpinnings of the research, method, research approach
and strategy, and quality of the study.
The fifth chapter focuses on analysis of the empirical data and explains how
Say, Do and Make user involvements appear in empirical-design cases during the
information systems design process. At the end of the chapter, the a posteriori
model of user involvement in information systems design is presented. In the sixth
chapter, an answer to the research question is provided, and the research findings
are discussed. Chapter seven concludes the dissertation, in which the study’s
implications for the information systems design and research community are
discussed.
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2

Information systems design

This chapter addresses information systems design, human-centered design
approaches and the design process. As a multidisciplinary framework, information
systems design consists of knowledge from computer science; information
technology; and social, behavioral and design sciences. It also combines knowledge
from information processing, as well as human-computer interaction. In the present
study, information systems design is understood through the human-centered
design perspective, combining knowledge from computer science and information
processing.
Next, the notion of information systems is discussed, with different views and
alternative forms of information systems analyzed, then the concepts of
information systems design and design approaches are discussed. Furthermore,
different conceptions of human-centered design approaches that are commonly
adopted are presented, e.g., user-centered design philosophy and contextual design
(Kujala, 2003). These approaches are discussed to understand how users can be
involved in the design. However, these design approaches are not design processes,
but can help increase understanding of user involvement in information systems
design process.
At the end of this chapter, the human-centered design process, adapted from
the International Organization for Standardization (ISO, 2010), is discussed. The
design process is selected to present a holistic framework for promoting the humancentered systems design process, including active user involvement from the onset
of design. This design process is a part of the a priori model that is created based
on the analysis of the extant literature and is presented in Chapter 3.
2.1

The concept of information systems

As a discipline, information systems science is understood to be a multidisciplinary
science. The body of knowledge is not just a “sum of concepts, models and theories
from different disciplines, but it consists of a systematic and innovative creation of
the field and openness to contributions from other disciplines” (Cecez-Kecmanovic,
2002, p. 1701). The knowledge of information systems comes from management,
organization studies, marketing, accounting, finance, economics, social psychology
and sociology. The basis of information systems consists of the knowledge about
computer science and software engineering (Cecez-Kecmanovic, 2002).
23

Furthermore, the foundation of the discipline is a combination of behavioral
science and design. Behavioral science tries to predict human and organizational
behaviors. “Design science seeks to extend the boundaries of human and
organizational capabilities by creating new and innovative artifacts” (Hevner et
al., 2004, p. 75). The artifacts can impact human and organizational behaviors, e.g.,
decision-making, management or operations (Hevner et al., 2004). In addition,
information systems work both on a business and technical level, and information
systems are mediators between business frameworks and information technology
(Thomas, 2006).
Many attempts to define information systems have been made to agree on a
commonly accepted definition. These definitions approach information systems as
a social system and a technical construction that processes information within an
organization and comprises interrelated components. In addition, the definitions
factor in human aspects, i.e., people, who utilize information. “An information
system is a social system, which has embedded in it information technology“ (Land,
1985, p. 215). According to Davis (2000) information system is
“A system in the organization that delivers information and communication
services needed by the organization. The system consists of the information
technology infrastructure, application systems, and personnel that employ
information technology to deliver information and communication services for
transaction processing/operations and administration/management of an
organization. It utilizes computer and communications hardware and software,
manual procedures, and internal and external repositories of data.” (Davis,
2000, p. 67)
The information that is assembled, stored, processed and delivered by the system
should be relevant to an organization. Information systems’ objective is to process
information, i.e., to “acquire, store, manipulate, manage, display, transmit, or
receive data” (Gray, 2006, p. 2). Information systems also mean “an organized
collection of people, information, business processes, and information technology
designed to transform inputs into outputs, in order to achieve a goal ” (Huber et
al., 2007, p. 392). Information systems consist of interrelated components that
interact to collect, process, store, and disseminate information. The components
include hardware, software, database, procedures, and personnel (Stair & Reynolds,
2013). Information systems support organization-level activities such as decisionmaking, coordination, control, analysis, and visualization. Moreover, the primarily
24

intent of information systems is “to model the states and behavior of some existing
or conceived real world system” (Wand & Weber, 1990, p. 63).
A “social-technical system” (STS) approach concerns human aspects in
system development, in which both social and technical issues are considered
during the system’s development. The idea of the approach is to understand the
impacts of systems on human work (Emery & Trist, 1965). The importance of
participative system design was derived from the social-technical system concept
i.e. users’ participation in system design is highlighted (Mumford, 1978). Interest
in cooperative design increased during the 1980s, especially the impacts of user
participation in information systems design (Hirschheim & Klein, 2012). The
empirical research within information systems was perceived to be important to
understanding practitioners’ behaviors (Davis, 1974). In addition, the study of
human-computer interaction aspects emerged. The modeling of an information
system as a social system has gained wider attention (Cecez-Kecmanovic, 2002;
Thomas, 2006). Information systems are understood as part of social interaction,
and information technology is used to perform certain functions amid interactions
among actors (Cecez-Kecmanovic, 2002).
The technical evolution has led to more attention being paid to user
involvement. When the personal computer was introduced, user involvement in
the development of systems became most obvious (Hirschheim & Klein, 2012). At
that time, users’ role was to help define system requirements and monitor the
developed system (DeMarco, 1978). In the late 1980s, research on user acceptance
emerged (Hirschheim & Klein, 2012). According to the technology-acceptance
model (TAM), a user will use a system based on its perceived ease of use and
usefulness (Davis, 1989). The commercialization of the Internet soon afterward
made it possible to develop new communication methods and new types of services
(Hirschheim & Klein, 2012). Many themes that researchers in information systems
research have investigated during recent years are extensions of previous periods
of research.
2.2

Information systems design

In this study, information systems design is understood as a general approach to
design, comprising elements from the design discipline and information technology,
with the most important design element being the user (Ritter et al., 2014).
Generally, information systems design has its roots in natural sciences and design,
which is why information systems design is a general approach, without any field25

specific design (Hevner et al., 2004). As for the design aspect, there is no precise
definition, but many views and classifications have been presented. Some common
elements associated with design include complexity, artefact, knowledge, process,
creativity and human experiences. These elements are viewed as part of
information systems design in this study to understand design work holistically.
Design complexity refers to design problems that a designer experiences in a
design situation; therefore, these are subjective experiences (Stolterman, 2008).
Design situations offer sources of information requirements, needs, limitations,
technical possibilities, contextual factors, customers, and user needs, but not all of
them can be thoroughly explored to inform a designer about a potential design.
Design initially is comprehended as a solution-focused problem-solving activity
that aims to tackle ill-defined problems (Newell, 1969; Cross, 2007). It is not
always clear what the problem is, e.g., it can be loosely defined, the criteria may be
unclear or many constraints might be present (Cross, 2001b). The starting point for
design is not always a problem, but problems can surface during the design process
(Löwgren & Stolterman, 2004). In all cases, it is not possible to say whether a
designed solution is right or wrong; therefore, it is not possible to get correct
answers to a design problem (Löwgren & Stolterman, 2004). Nevertheless,
designers try to manage design problems during the design process. The knowledge
and understanding of a problem domain and its solution are achieved in the building
and application of the designed artifact (Hevner et al., 2004).
“Design artefacts often are components of a human-machine problem-solving
system”; therefore, empirical work is important in determining how well an artefact
works or does not work (Hevner et al., 2004, p.88). According to Stolterman (1999),
an information system must be viewed as an artefact with a format. The designing
of information systems needs to be approached from an architectonic perspective,
which requires two tasks: giving a form to a design proposal and making an overall
structure for the system. The sense of wholeness, i.e., a sense of being designed as
a whole, helps users develop an overall understanding of the system. This approach
is understood as architectonic thinking process, in which every detail is as
important as the whole (Stolterman, 1999). A designer needs to be creative and
possess the ability to “conceptualize ideas, and to give form to the ideas in a way
that makes them communicable and comprehensible to all people involved in the
design process” (Stolterman, 1999, p. 4). The designer needs to think about matters
such as what he or she wants to communicate and how the content can be
manifested. Designing requires knowledge of the world around and it is a complex
process:
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“Design situations offer potentially infinite and limitless sources of information,
requirements, demands, wants and needs, limitations, and opportunities. The
information concerns diverse technological possibilities, numerous and
constantly changing contextual factors and societal preconditions,
sophisticated and/or non-informed clients, customers, and user demands and
desires.” (Stolterman, 2008, p. 57).
Even the information sources can inform a designer about the potential design;
however, it is not possible for the designer to explore them exhaustively to discern
all potentially useful information:
“The designer has to make all kinds of decisions and judgments, such as, how
to frame the situation, whom to listen to, what to pay attention to, what to
dismiss, and how to explore, extract, recognize, and choose useful information
from all of these potential sources” (Stolterman, 2008, p. 57).
As a process, design is understood to be “the human power of conceiving, planning
and making products that serve human beings in the accomplishment of their
individual and collective purposes” (Buchanan, 2001, p. 9). During the process of
design, designers translate abstract requirements into concrete solutions through
constructive thinking (Cross, 2007). The process of design is also co-evolutionary:
The solution and the problem develop together along the design process. In practice,
human needs and aspirations are dominant factors in design (Buchanan, 2001;
Norman & Draper, 1986), but the designed solution must be something that is
unexpected, not a direct answer to a user need (Cross, 2007), i.e., an idea created
by a designer that becomes real in the real world (Stolterman, 1999). Designers
know the world of artefacts and propose changes and additions to that world.
Knowledge of design activity, the use of artefacts, reflections concerning the use of
artifacts and the experiences inherited during the manufacturing of artefacts are
utilized in the design process. A designer explores and discovers something new
and unexpected (Cross, 2001a). A designer‘s thoughts, actions and considerations
provide form and structure to design (Cross, 2001a; Stolterman, 1999). Every
design process is different and unpredictable because various factors impact it:
people, time, tools, situation, conditions, etc. (Löwgren & Stolterman, 2004).
Creativity in design is viewed as an essential element. Typically, creative
design is understood to be a significant event, i.e., a creative leap (Cross, 2001b).
The event can occur as a sudden insight recognized by the designer as being
significant, but often, it occurs when a designer, in retrospect, identifies a point at
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which the key concept began to emerge during the design process (Dorst & Cross,
2001). It is no longer appropriate to promote the key feature of creative design as
dependent on the creative leap. Instead, the process of the creative design is
described through problem framing, co-evolution and conceptual bridging between
problem space and solution space (Cross, 2001b). Structuring and formulating a
design problem is important in design. Problems are formulated within the broad
context of the design brief. “Designers select features of the problem space to which
they choose to attend (naming) and identify areas of the solution space in which
they choose to explore (framing)” (Cross, 2001b, p. 84). Problems are formulated
together with the solution, and solution conjectures are used as means for fully
understanding the design problem. In co-evolution, the problem is formulated, and
ideas for a solution are developed together in the design phases through analysis,
synthesis and evaluation. In the design process, a designer is searching for a
matching problem-solution pair (Cross, 2001b; Dorst & Cross, 2001). The internal
process of communicating can relate to design process. A designer is
communicating in an internal dialogue with the internalized other (i.e., a user) or
empathic self to produce the design (Kover, 1995; Courbet et al., 2007). The dialog
is both internal and external – within the designer’s mind and “somewhere there in
the world” (Kover, 1995, p. 601). The creative process ends when an acceptance
criterion for the design has been met, as the designer has imagined it to be (Courbet
et al., 2007).
Today, the focus of design tends to be on human experience domains such as
learning, creating, playing, etc. (Sanders, 2006a). It is time to forget the traditional
design disciplines that are established around artefacts. The design process should
make sure that the outcomes advance people’s personal growth and support
relationships between people and their environments (Sanders, 2006a). Users
should be part of all design and implementation stages to understand users’
behaviors and needs (Gilmore & Velazquez, 2000). At the beginning of the design
process, it is important to understand users, context, market, technology and
product and to observe users and similar types of products. Understanding the
variety and diversity of people and the technology is perceived to be important. In
addition, understanding users at the edges of the user segment is essential. Then,
while prototyping the design and evaluating it with users in the iterative loop, user
involvement remain central and also are considered during the implementation
phase, e.g., when creating instructional materials that are evaluated with users
(Gilmore & Velazquez, 2000).
28

Design approaches
Various design approaches to understand users in the information systems design
can be used (Figure 1). These approaches are discussed next.

Fig. 1. Different approaches to understand the user.

The value-sensitive design approach considers human values comprehensively
throughout the design process (Friedman et al., 2008). Human values are related to
what is important in life. The basis of value-sensitive design is the integration of
conceptual, empirical and technical studies. The purpose of conceptual studies is to
identify stakeholders, fundamental values and value trade-offs that are relevant to
the design. The objects of empirical study can be individual users of the technology
or groups of people. The objective of empirical studies is to understand what
stakeholders think about a proposed design, technology and context of use from the
value perspective. The objective of technical investigations is to understand how a
technical solution supports human values and practices. During a system design,
the identified fundamental values must be supported (Friedman et al., 2008.).
Thoughtful design is understood to be an approach that consists of thorough
understanding of the design process, the ability to design, the solution under design
and the design as part of a larger context (Löwgren & Stolterman, 2004). The idea
of thoughtful design is to examine the purpose, benefits and outcomes of
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developing the design in different ways, using different tools, guidelines, methods
and theories. Thoughtful design also means that a designer tries to become a
designer with the ability to create useful artefacts and considers how his decisions
and design ideas impact the world around him.
Culture-centered design (CCD) is a holistic design approach that focuses on
target users and their cultural conditions. The process is iterative and the design
alternatives are verified for cultural relevance, semiotics, functionality, usability
and appropriateness (Shen et al., 2006). CCD “acknowledges the value of the user’s
cultural context to enhance the comprehensibility and transparency of the interface”
(Shen et al., 2006, p. 828). According to Shen et al. (2006), in culturally focused
design, there is a need to “address a series of issues, including the conveyance of
cultural identity, language, visual communication, and research on target user
group related to cognition and usability” (Shen et al., 2006, p. 828). Users’
previous experiences, background, and social and cultural aspects are considered
in design. The process comprises cultural filters - the designer’s filter and the end
users’ filter, which is a mental map between the designer’s perception and the users’
perceptions. The designer has a personal socio-cultural background that impacts
design ideas; therefore, the designer needs to be sensitive to the users’ culture and
must be able to view the design through users’ cultural filter. The designer gathers
relevant cultural data on the defined user group and sets usability and evaluation
targets. In addition, factors related to culture, e.g., language, social taboos, logic,
and facts about the target country can be gathered as a collage to aid design. The
user filter means that users understand the design through a cultural filter, i.e., the
user notices the design as a representation of cultural values and identities.
A formal approach of design is engineering perspective (Löwgren, 1995;
Wright et al., 2006), also known as “conservative and process-oriented design”
(Fallman, 2003, p. 226). It starts from “a fixed problem statement (or requirements
specification) and continues to an abstract specification of the solution. After that,
it is then refined down into an actual implemented solution through a sequence of
well-prescribed steps” (Wright et al., 2006, p. 3; Fallman 2003, p. 226; Löwgren,
1995). In this design perspective, a design problem might be broken down into
smaller parts. A synthesis stage follows in which solutions to parts of the problem
are formed into a comprehensive design solution. In this approach, an abstract
definition for typical users or a use context is presented through users’ goals, tasks
and needs. In addition, procedures, structured methods and guidelines direct the
design steps. Design is seen as a way to control users’ interaction, and usability is
a property of the interface (Wright et al., 2006). A designer is not a creative person,
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acting as an engineer or a natural scientist following requirements and producing
solutions (Fallman, 2003).
Other design approaches are romantic and pragmatic (Fallman, 2003). In the
romantic design approach, the role of a designer is clearly visible. Designers are
imaginative masterminds, with magical abilities for creativity (Fallman, 2003). The
design process is not fully rational, but follows certain mystical elements and is
opaque. Design is a creative process, and designers might seek inspiration from art,
music, poetry or drama. The pragmatic design approach is about engaging in a
specific design situation. “The situation locates the design process in a world which
is already crammed with people, artifacts, and practices, each with their own
histories, identities, goals, and plans” (Fallman, 2003, p. 227). The pragmatic
design takes “the form of a hermeneutic process of interpretation and creation of
meaning” (Fallman, 2003, p. 227).
According to Sanders & Stappers (2008) the focus of information systems
design has changed from designing products to designing for people’s purposes.
One example of this is design for user experiences. The meaning and value of
experience must be carefully considered in design, as it is not enough merely to
design objects without factoring in experiences (Hassenzahl, 2013). A holistic
approach to experiences consists of intellectual, emotional and sensual aspects that
need to be considered in design (Wright et al., 2006). Continuous engagement with
the world is related to human experiences. “Continuous engagement involves an
irreducible relationship between self and object and the feeling person acting with
materials and tools” (Wright et al, 2006, p. 5). “Continuous engagement” implies
that people make sense of a situation, episodes, artefacts or interactions. It also
concerns what the individual brings to the experience, e.g., how different people
experience the same interaction in different situations. Everyday experience is
aesthetic because “meaning emerges out of the dynamic relationship between
sensual, emotional and intellectual levels of engagement at a particular time and
place” (Wright et al., 2006, p. 5), determining quality of experiences, which can be
frustrating, satisfying or disappointing.
User-centered design
User-centered design is another human centered approach, but not a design process.
User-centered design is both a collection of methods involving users at the center
of a design as well as a philosophy (Abras et al., 2004). User-centered design is an
active user-involvement approach to understand user needs, behaviors, desires and
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purpose of use (Norman & Draper, 1986; Kujala, 2003; Gulliksen et al., 2003; Mao
et al., 2005). In addition, it aims to understand user tasks and the context in which
a product is used (Mao et al., 2005). It involves users throughout the design process,
from the fuzzy front end to validated and verified design (Norman & Draper, 1986;
Gould & Lewis, 1985). Users’ goals and needs drive the design work, especially in
the early phases of design (Gould & Lewis, 1985).
Several design methods can be used in user-centered design. According to
Kujala (2003), the emphasis of user-centered design is on usability, but empirical
research methods are utilized in the use contexts, e.g., contextual interviews and
observations. The most commonly used user-centered design methods are iterative
design, usability evaluations, task analysis, informal experts’ reviews and field
studies (Vredenburg et al., 2002). These methods are viewed as making the biggest
impact on design practice. Expert reviews are perceived as having only an average
impact on design work (Vredenburg et al., 2002). However, according to
Rosenbaum et al. (2000), field studies yield subjective, robust descriptive data that
require greater interpretation, and applying the data is difficult because the data
often are applied for future solutions.
Certain principles apply to the user-centered design: Designers must know and
understand users by studying users’ behavioral, cognitive and attitudinal
characteristics, as well as the nature of expected design results (Gould & Lewis,
1985). Furthermore, the design team needs to work directly with the users in the
early phases of design, i.e., it is not enough to read about users or hear about them.
In addition, qualitative research methods can be used to develop users’ tasks
descriptions, e.g., user models such as personas, user profiles and scenarios to make
design decisions (Rubin & Chisnell, 2008; Hasdoğan, 1996).
User-centered design also has been criticized because of not offering enough
design support or being user-focused. It is a vague concept, and the principles of
UCD do not support organizations very well, especially there is a need to build
understanding of when and how UCD techniques are appropriate for use in the
design (Karat, 1997). According to Iivari & Iivari (2006), the user focus in UCD
can be limited and focusing on each individual might not be possible because
systems are developed for a larger population. User-centered design also can be too
focused on the work if the design focus is to understand a user as a worker, but not
as an individual, i.e., a human being (Iivari & Iivari, 2006). There is no lucid view
of user participation and how it should be executed. UCD does consider
personalization, e.g., how systems adapt or are adaptable into each user’s use,
behavior and characteristics (Iivari & Iivari, 2006). In addition, no information
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exists on systems-development methods that can yield requirement information
comprehensively or provide instructions for systems development from the users’
perspective (Pekkola et al., 2006). Pekkola et al. (2006) proposed an approach that
utilizes prototyping, iterative system development and different means for
gathering and clarifying requirements to produce better systems from user’s
perspective.
Participatory design
Participatory design is defined as “a process of investigating, understanding,
reflecting upon, establishing, developing and supporting mutual learning between
multiple participants in collective reflection-in-action” (Robertson & Simonsen,
2012, p. 5).
The original idea of participatory design entails co-operation among
researchers, developers, users and union representatives, including unskilled and
blue-collar labor forces (Bødker et al., 2010). Participatory design embodies a
collection of principles and practices that aim to make technologies, business,
environments and tools more responsive to humans (Robertson & Simonsen, 2012).
Participatory design principles give users equal power of participation in design,
democratic practices, situation based actions (e.g. technologies in workspaces),
mutual learning and respect for diverse knowledge. Participatory design uses
shared tools and techniques to create ideas and visions (Kensing & Greenbaum,
2013).
The core of the participatory design is direct collaboration with users,
offering a profound method to involve users in information systems design.
Participatory design also is known as Scandinavian approach (Sanders & Chan,
2007). The objective of participatory design has been to give users a voice, while
also enhancing the resulting system’s quality (Bødker et al., 2010).
In participatory design there are typically two principle roles: a user and a
designer. The designer learns from users, and the user articulates his or her
objectives and learns how a technology works. The designer needs information on
the work environment from users. The user employs prototypes, mock-ups or other
types of tools that represent the designed system or a future practice. The user can
express his or her needs when he or she can use the designed system through
prototypes (Robertson & Simonsen, 2012). The learning process happens during
organized activities, in which both users and designers learn from each other. Users
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can innovate, offer suggestions for design and learn technical constraints and
possibilities (Bødker et al., 2010).
Contextual design
Contextual design is a user-centered and a front-end approach that focuses on
understanding users’ life and work. Contextual design consists of methods for
analyzing and presenting user data, innovations utilizing user data, designing
solutions and iterating designs among customers. The approach uses in-depth field
research in the design process (Holtzblatt & Beyer, 2014.).
The process of contextual design has three phases: field visit, ideation and
design. In the first phase, a design team immerses itself in users’ lives via field
visits, then interprets user data to understand the big picture using contextual design
models. After the field visits, understanding of the big picture drives ideation. In
this phase, new product concepts are created based on the user data. In the third
phase, the concept designs are developed, iterated and tested among users
(Holtzblatt & Beyer, 2014.).
During field visits, a data-gathering method known as contextual inquiry is
used to observe people’s life and work in a use context. An affinity wall is produced
based on the user data gathered during the field visits (Holtzblatt & Beyer, 2014).
After the affinity wall is finalized, the design team goes through the user data
and brainstorms design ideas based on the user data clustered on the affinity wall.
Design ideas can be created during workshops in which a design team immerses
itself in the data (Holtzblatt & Beyer, 2014). Appropriate contextual design models
also are developed to see all aspects of the work related to context, physical
environment, and users’ roles and actions. These models can be used to capture
users’ life and work. The models include: context, physical, day in the life, flow,
relationship, collaboration, identity and a sequence model (Holtzblatt & Beyer,
1993; Holtzblatt & Beyer, 2014). The models are presented as pictures to
understand the contents and form a common understanding within the design team.
The context model consists of procedures, policies, expectations, deliverables
and standards, and how these restrict and generate expectations toward how people
work (Holtzblatt & Beyer, 1993). With this model, it is possible to see what part of
the users’ work can be changed and what changes affect people and organizations.
The physical model presents the physical environment that impacts the user’s work.
It shows whether the work is split between locations and a system. The model also
indicates whether the system must support certain software, hardware or network
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platforms. The day-in-the-life model concerns “different places in the user’s life,
the activities undertaken in that place, the devices that support the activities, and
the content accessed there” (Holtzblatt & Beyer, 2014, p. 19). The flow model
presents users’ responsibilities and tasks that are related to their work roles, which
can be formal, informal or grow out of other work. Each user’s role represents a
different user. The flow model shows communication across the whole work
domain revealing the needs of persons who are not direct users of a system. The
relationship model is about the user’s important relationships that are related to
his or her activities. The collaboration model is related to events that are
discovered during the interview. The model consists of information on “who
interacted with whom; to achieve what and what was shared, done or discussed”
(Holtzblatt & Beyer, 2014, p. 19). The identity model presents “the different
observations of sources of pride, self-esteem, and value that emerged during the
interview” (Holtzblatt & Beyer, 2014, p. 19). Finally, the sequence model is related
to steps that a user takes to accomplish certain activities (Holtzblatt & Beyer, 1993;
Holtzblatt & Beyer, 2014).
In the design phase a user-environment design is created. It identifies the work
environment, i.e., how the user’s work is structured. The user-environment design
defines requirements for a system implementation and a structure for a user
interface. In addition, it provides objects for the system-data model. Userenvironment design helps the design team to envision the system’s components,
how they relate and the system as a whole (Holtzblatt & Beyer, 1993). The userenvironment design’s focus areas are presented as part of the interface. The userinterface design covers three layers: practice design, interaction design and visual
design. Practice design is about how the “user moves through the system in the
course of their activity and it uses scenarios, use cases, and user stories to explore
tasks, activities, and situations the user may encounter and how the product will
support them” (Holtzblatt & Beyer, 2014, p. 54). Interaction design comprises the
design’s basic interactions, content and layouts. The visual design concerns the
design’s details: colors, graphic elements and animations (Holtzblatt & Beyer,
2014.).
The design is tested, for example, using paper prototypes or mockups.
Prototypes are presented for users in a workplace, and an evaluator asks users to
use the system. Users accomplish their work tasks using the prototype. Users’ tasks
are observed to understand users’ responses to the structure and functions of the
system. The design process is iterative; i.e., the design is tested, validated and
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modified to stabilize it. Alternative design solutions also can be tested if it is not
clear which solution is the best option (Holtzblatt & Beyer, 1993.).
2.3

Information systems design process

In this study, a commonly utilized and standardized design process (ISO, 2010) is
selected to represent a human-centered and formal process. This design process
provides recommendations and requirements for human-centered design principles
and activities throughout the lifecycle of information systems design.
Although other human-centered design approaches and philosophies exist, and
some of them were presented in the previous sections, those approaches do not
present a comprehensive and a formal design process that starts by understanding
users and ends with a well-designed artefact. In addition, other human-centered
design processes are modified from the standardized design process (ISO, 1999).
For example, Gulliksen et al.’s (2003) design approach focuses on usability
throughout the entire design process.
The information systems design process applied in this study starts with the
need for user-centered design and ends into the design evaluation phase (Figure 2).
First, a company or some other organization evaluates the need for utilizing usercentered design process. Other design phases include Specify context of use,
Specify requirements, Design solutions and Evaluate solutions.
Fig. 2. Information systems design process.

Specify context of use
From the beginning of the design process, the objective is to understand users and
their characteristics, situations, goals and tasks (Maguire, 2001; Gulliksen et al.,
2003). Furthermore, there is a need to understand the context of use i.e., the
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physical and organizational context, in detail (Maguire, 2001; Gulliksen et al.,
2003).
Users, who might use or wind up impacted by the system, need to be identified.
A user definition is important to ensure that all involved stakeholders’ needs are
considered (Maguire, 2001), and it helps create and maintain a focus on users’
needs (Gulliksen et al., 2003). A user group can consist of actual system users, e.g.,
supervisors, maintainers, installers, purchasers, etc. (Maguire, 2001). Personas and
user profiles can be used to identify users. A persona is a representation of
someone’s behaviors and motivations throughout a design process (Cooper &
Reimann, 2003). Persona is also a “technique being used by practicing designers
in interaction design” (Chang et al., 2008, p. 1). Persona preferably is created based
on qualitative data i.e., based on information that is collected from user studies.
Personas are communicated and modified during the design process (Chang et al.,
2008). User profiles are related to descriptions of “stereotypical form, the
personality or life-style of the user” (Hasdoğan, 1996, p. 30).
In addition, the conditions and environment in which the system will be used
need to be known. Contextual information is important to understand when and
where the system is used and what type of tasks a user performs. This information
helps specify user requirements. Information from the use context can be collected
with a context-of-use analysis, which is a structured method for gathering detailed
information about the systems. With this analysis, it is possible to collect
information on users, their tasks and environmental factors i.e., background
information against which system design and evaluations occur (Maguire, 2001.).
An environment analysis explores technical, physical and organizational
factors that can concern software, hardware, visual and auditory environments,
work practices and job descriptions. The analysis happens in a context meeting
among stakeholders in which detailed data is gathered. If it is not possible to collect
the data during a meeting, other methods can be used, such as questionnaires,
interviews, contextual inquiries or field studies to gather the needed information
(Maguire, 2001). In addition, a task-analysis can be executed to understand users’
actions, e.g., with the current system and information flows, to design the new
system and its functions and user interface (Maguire, 2001.).
Specify user requirements
Understanding user requirements is an integral part of the information systems
design (Maguire & Bevan, 2002). Requirements can relate to a user, usability and
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other possible requirements that are clarified and analyzed before a system’s design
is developed. A user-requirements document includes users’ tasks that will be
supported with system functions. A task analysis can be conducted to understand
“what a user is required to do in terms of actions and/or cognitive processes to
achieve a task” (Maguire & Bevan, 2002, p. 598). With the detailed task analysis,
it is possible to understand the current system, possible problems, opportunities to
be offered based on user needs and information flows (Maguire & Bevan, 2002).
The tasks analysis can be a formal or informal process in which users’ tasks, goals
and activities that are related to, for example, system functions are identified
(Hasdoğan, 1996). Tasks analysis methods include hierarchical and sequence-ofhuman-activities forms. In hierarchical task analysis, high-level tasks are
decomposed into detailed components and sequences. The sequences of humanactivity task analysis include inputs and outputs (Maguire & Bevan, 2002).
The user-requirements document also can include task scenarios and
interaction flows, as well as systems features. Scenarios are realistic examples of
users’ tasks executed in a use context in which the new system will be used
(Hasdoğan, 1996; Maguire & Bevan, 2002). Scenarios factor the circumstances of
a system under design (Hasdoğan, 1996). Scenarios help understand and clarify
user requirements and usability targets, and they can be used to advocate the design
approach to other stakeholders (Maguire & Bevan, 2002). Scenarios concern a
supported design situation or the type of a situation with which the scenario is
dealing (Bødker, 2000).
A usability-requirement document helps a design team to prioritize usability
as well as it sets objectives for system design. The usability-requirement document
comprises requirements that can concern user satisfaction, efficiency and system
effectiveness, understandability, learnability, flexibility and operability goals that
must be met during the evaluation of system design. The criteria for system
usability must be set before design work begins to be able to evaluate whether the
usability targets are met during the usability evaluation (Maguire, 2001).
Other requirements that need to be specified are, for example, organizational
requirements related to both social context and organizational structures. When
understanding organizational requirements, the system can support organizationalmanagement structures and working in groups.
“Defining and grouping the tasks in an appropriate way will help to create
motivating and satisfying jobs, ideally allowing users autonomy, flexibility,

38

provision of good feedback on their performance and the opportunity to
develop their skills and careers” (Maguire 2001, p. 603).
Organizational requirements can be related to responsibilities, levels of control and
autonomy, values, ethics, legislative requirements or health and safety (Maguire,
2001.).
Design solutions
After identifying user and other requirements the system’s design is produced.
Design work can be divided into several phases, in which the design is created from
scratch into the final design. Design ideas can be created through brainstorming or
parallel design. During brainstorming sessions, new ideas are created, and all ideas
are welcome. The objective is to develop as many ideas as possible with the
intention of developing a variety of good ideas. During parallel-design sessions,
new design concepts from different designers are generated, with the objective
being to develop as many diverse ideas as possible. The design ideas are evaluated
before selecting design ideas to be the basis for the system design (Maguire, 2001.).
During the design process, different tools, techniques and methods can be
utilized such as storyboards, guidelines, standards, style guides, affinity diagrams,
paper prototypes, card sorting, etc. (Maguire, 2001). Storyboards are images that
demonstrate interaction flows between the user and the system. They can be used
to help comprehend the design idea and in discussions with users. Design
guidelines, style guides and standards are utilized when the design concept has
been developed to ensure that good design practice is followed (Maguire, 2001).
An affinity diagram represents the user interface from a user perspective,
including system functions that are presented with sticky notes. Affinity diagrams
also can be used during discussions with users and developers to choose the best
interaction (Maguire, 2001). Card sorting can be used to get user input for
organizing content, vocabulary and labeling in a user-interface design. Closed- and
open-card sorting can be used to find common patterns. If the cards have no names
or categories, the user names the cards (open-card sorting). If the cards have
preliminary names, the user groups the cards from his perspective into functions or
content (Rubin & Chisnell, 2008).
Design principles also can guide design tasks. Norman (1988) presents seven
principles for design: utilize both knowledge in the world and what the person
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already knows; simplify user tasks; make things visible; make things
understandable; exploit the power of constraints; design for errors and standardize.
Before implementing the design conceptual models and written manuals are
created that combine existing knowledge from the world and what the person
already knows. Simplify users’ tasks in a way so that both short and long memory
are not overloaded, and the user has control. Make things visible is related to how
the user understands the use of an object, how a user sees the right buttons and how
those are mapped into executed operations. Make things understandable is about
how the object provides clues about its operations. In the design process,
behavioral constraints - physical, logical and cultural - should to be understood.
For example, physical restrictions on a screen size prevent the user clicking outside
the screen. Logical constraints can guide users’ tasks by deducing which actions
are required, e.g., only options that are needed to perform tasks are visible. A
cultural constraint is a convention that is shared by a cultural group, e.g., a direction
on how a user reads text from a screen. In the design process, possible error
situations need to be considered and how the user can recover from such situations.
If an object cannot be designed without arbitrary mappings, standardize it
internationally. An example of standardization is traffic lights’ colors and what each
color means (Norman, 1988.).
Evaluate solutions
The evaluate solutions phase concerns testing the design against user, usability and
organizational requirements. The design can be evaluated with prototypes to
understand users’ tasks and problems, and how they carry out their tasks while
simultaneously getting information about users’ reactions or performance (Gould
& Lewis, 1985). In addition, it is possible to get information about how to modify
the design to better support user needs (Maguire, 2001). Paper prototypes or
presentations of the design can be used for simulating a user interface and for
testing interactions with users to see whether the design supports users’
expectations. Paper prototypes are low-fidelity prototypes that can be used in the
early phases of the design process to help narrow candidates for the final design
(Maguire, 2001). Such an evaluation, using paper prototypes, is an inexpensive and
quick method to collect critical information from users (Rubin & Chisnell, 2008).
Usability tests can be executed both with formative and summative usability
testing methods (Braiterman et al., 2000.). With formative usability testing,
usability problems can be identified, and with summative testing, it is possible to
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find out whether people can use the system successfully. Usability testing is an
iterative process; i.e., the design will be modified if user requirements are not met.
New evaluations will be carried out with the modified design to detect possible
problems (Braiterman et al., 2000). The cycle of usability testing, measuring and
redesign is repeated as many times as needed to obtain an optimum design (Gould
& Lewis, 1985). To ensure that a wide range of design questions is addressed
quickly with users, collaborative team research is recommended to get closer to
users and utilize user insights quickly (Braiterman et al., 2000).
Mayhew (1999b) proposed a three-level usability evaluation process that is
iterative, i.e., a design concept is developed from paper prototype to final design
based on user feedback. In this approach, formal usability testing is carried out to
get feedback for the concept design before system implementation begins. Users,
who evaluate the concept design, are given minimum help to test ease of learning.
The second-level evaluation is carried out after the prototype is produced to get
early feedback about the design’s usability. The final evaluation is made with the
final design against usability goals that have been set at the beginning of the design
process (Mayhew, 1999b.).
Both user-based and expert-based evaluation methods can be used to determine
design problems (Maguire, 2001). User-based methods reveal genuine problems
and information on whether the system can be used successfully. Expert-based
evaluations can highlight the system’s shortcomings. The expert or heuristic
evaluation is a method in which usability or task experts go through the system
with a prototype, identifying potential users’ problems. It is a quick and easy way
to obtain feedback and recommendations on a design. It is essential that several
experts evaluate the design to detect any major problems. The expert must be
familiar with users’ characteristics and tasks, as well as the use context. If possible,
it would be beneficial for the expert to discuss the design plan with users, and at
least with the design team before evaluating the system design. The expert then
operates the system as a user, noting problems based on established usability
guidelines or principles, and writing down other observations. The expert also ranks
the problems in order of severity (Maguire, 2001.). Nielsen’s (1993) 10 usability
heuristics, Shneiderman’s (1998) eight golden rules of interface design and 10 userexperience heuristics for service and product design (Arhippainen, 2013) are
examples of heuristics that can be used to make heuristic evaluations about a design.
Three types of user-based formal evaluation methods exist: controlled,
participative and assisted (Maguire, 2001). In controlled evaluation a user tests a
prototyped system by performing a series of tasks and providing verbal feedback
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on the system design. The evaluation can take place in the field or in a laboratory
environment. With the controlled evaluation method, the system will be tested
under conditions that are close to real conditions. Evaluations are possible to do if
usability requirements are achieved in terms of efficiency, effectiveness and
satisfaction. The users who evaluate the system should represent potential users of
the system. It is typical to conduct the evaluation with more than eight participants.
Before controlled user evaluations, it is necessary to execute a pilot test to ensure
that the procedures and equipment used to record the controlled testing work
(Maguire, 2001.).
In participatory evaluation, a user uses a prototype and works through tasks
or scenarios alone (Maguire, 2001). An evaluator guides and assists the user during
the evaluation, if necessary. Observers take notes on users’ comments and observe
users’ tasks. The participatory-evaluation method is good for understanding how a
user is thinking, considering that users are thinking out loud while doing their tasks.
It is possible to ask about first impressions of the design, what he or she thinks
about the functions and what he or she expects will happen next when using the
simulated system. In addition, a user can talk about how to improve the design. The
evaluator can interrupt a user to ask about his or her intentions or expectations. For
example, if the user is silent and not executing his tasks, the evaluator can help the
user continue his tasks (Maguire, 2001.).
Assisted evaluation is a method in which a user performs a series of typical
tasks, and an evaluator records users’ comments, problems and interests. The
evaluations also can be videotaped. The user does his or her tasks alone, without
help, but the evaluator can interrupt the user if the user cannot progress. This
method is good for getting information about how the system supports the user to
complete his or her tasks. The user also can provide some feedback on the design
(Maguire, 2001.).
2.4

Summary

In this chapter, the concepts of information systems and information systems design
have been presented. In addition, common design elements - design complexity,
design artifact, knowledge, process, creativity and human experiences have been
discussed. Furthermore, different human-centered design approaches and
philosophies from extant literature have been presented to understand how users
can be involved in the design.
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At the end of the section, the formal human-centered design process (Figure 2)
adapted from the International Organization for Standardization (ISO, 2010) was
presented. This human-centered design process will be part of the a priori model
of this study, as it is a holistic and formal user-centered design process offering
recommendations for human-centered design. The a priori model of information
systems design process, derived from extant literature, is presented
comprehensively at the end of the next chapter.
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3

User involvement

User knowledge is perceived to be important to be able to design satisfying systems.
Norman (2005, p. 14) points out the essence of “know your user” to avoid
implementing complex, bad designs. Users’ needs and activities must be known. In
addition, designers should listen to users, but “don’t always do what they say”
(Norman, 2005, pp. 17-18).
In this chapter different perspectives on users in the design process, and how
users are understood in this study, are presented first. Next, alternative views of the
concept of user involvement are presented. In addition, means and methods on how
to understand Say, Do and Make user involvements will be discussed in detail.
At the end of this chapter, an a priori model that is developed based on the
process of analyzing extant literature will be presented. The model combines a
formal, human-centered design process presented in the previous chapter (ISO,
2010) and Say, Do and Make user involvements.
3.1

Who is the user in the design process?

In extant literature, different perspectives on the user’s role in the design process
are presented (Bannon, 1991; Wright et al., 2006; Iivari, 2006; Kotro, 2007).
Bannon (1991) highlights users’ active role and comprehensive understanding
of users in the design process. Users should be viewed as active, competent
participants instead of merely passive objects in the design process. To design
appropriate systems, users’ tasks, relationships and collaboration need to be
considered. In addition, it is important to understand what is occurring when the
user employs a particular application or a computer system to accomplish tasks
(Bannon, 1991). Kotro (2007) contends that a user is understood as a momentary
visitor and a participant in the design process who does not take part in the entire
design process, only providing feedback on the design.
Users can be understood from a technology perspective as the user is
understood to be someone who engages in dialogue through someone who has
experience with the technology (Wright et al., 2006).
Users are not always involved in the design process, but a usability specialist
or another professional can have the authority to represent the user in the design
process (Iivari, 2006; Kotro, 2007). Usability specialists can represent potential
system users based on their knowledge of human computer interactions or through
conducting empirical user studies (Iivari, 2006). Usability specialists also can inject
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user knowledge into the process of developing the design and system (Iivari, 2006).
Game players and other experienced professionals can represent the user from a
systems design perspective (Kotro, 2007). Professionals, who have a sound
knowledge of the domain, can represent users’ perspectives during the design
process (Kotro, 2007).
In this study a user refers to a person who uses an information system to
perform his tasks. In addition, these users can be involved in the information
systems design process. The concept of user involvement is discussed next.
3.2

What is user involvement?

A commonly accepted definition for a user involvement has not been established,
even though many definitions have been presented. These definitions will be
discussed briefly.
The main principle of user involvement is to focus on users. It is important to
involve users in the design as early as possible (Grudin, 1991; Gulliksen &
Göransson, 2001). Involving users in systems design has a positive effect on user
satisfaction and system success (Bano & Zowghi, 2013; Zowghi et al., 2015),
contributing to knowledge about users’ needs and requirements (Heiskari &
Lehtola, 2009; Zowghi et al., 2015). It also is understood as a need-based
motivational attitude toward information systems (Kappelman, 1995). However,
user participation in design is considered to be limited somehow as users are not
viewed as designers (Bødker & Nielsen, 2010). However, user involvement is
considered to be important, because designers are not users (Bødker & Nielsen,
2010), and users can contribute to design by providing information on their work
and organization (Wilson et al., 1997).
According to Barki & Hartwick (1989) user involvement and user participation
are separate concepts. In information systems user involvement should be
understood as users or user representatives’ participation in the systemdevelopment process. To distinguish user involvement from user participation, user
involvement is defined as “a subjective psychological state reflecting the
importance and personal relevance of a system to the user” (Barki & Hartwick,
1989, p. 53). User participation concerns the user’s behaviors and activities during
the development process. User participation is “one of the more important causes
of user involvement” (Barki & Hartwick, 1989, p. 60). According to Barki &
Hartwick (1989) users who actively have participated in system development
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believe that the system is important and personally relevant, and they feel that they
have impacted the system’s development.
Many factors might influence user participation: reasons for participation,
kind of participation and degree of participation. A user voluntarily can
participate in the system’s development or be forced to participate. User
participation can be direct, i.e., when the users themselves actively participate in
the development process, or indirect, when a user representative is participating in
the process on behalf of other users. The degree of participation refers to the degree
of user influence on the developed system, which can vary from no influence to
strong control over the system’s development (Barki & Hartwick, 1989; Ives &
Olson, 1984). Non-involvement can relate to unwillingness to participate in the
process, or that users are not invited to participate. Strong user involvement is
related to the impact on the outcome of the development or the user in purchasing
the system (Ives & Olson, 1984).
User involvement is understood as an important design principle in developing
usable solutions and successful systems (Zowghi et al., 2015), but it also is
perceived as a vague concept because of the many approaches (Kujala, 2003). A
usable system is understood to follow usability principles, i.e., the system supports
users’ preferred methods of working and allows a user to concentrate on tasks.
Furthermore, the system operates effectively and is easy to learn and use. In
addition, the design is consistent and unambiguous, and the system promotes
positive user response (Maguire, 2001). User involvement in systems design is
related to improvements in the design process, facilitation of implementation and
ethical principles (Nandhakumar & Jones, 1997). In the design process, user
requirements are defined and can change. Several design options can be validated
with users to achieve buy-in creating a shared understanding of the design between
the user and the designer. Effective user involvement in systems design can impact
the system’s quality, user’s knowledge of the system and system acceptance
(Damodaran, 1996; Barki & Hartwick, 1989). It is possible to understand user
requirements and needs better, and to avoid unwanted features. In addition, when
the user can understand the system, it can be used effectively. Effective user
involvement does not relate to a rubber-stamp type of behavior, but users should
have the opportunity to influence the design by contributing to design outcomes
(Damodaran, 1996) and cooperating with designers (Grudin, 1991).
Potential users must be well-defined in advance to get users involved in the
design process (Grudin, 1991). Users can have a role in the process that can be
active or passive. Over the years, users’ role and how they are involved in the design
47

process have changed. Users’ early involvement in systems design can be
promising when the roles of designers and users are carefully considered, and user
involvement methods are developed (Kujala, 2003). Users are not often experts in
design, but experts in their own fields. Methods such as field studies, contextual
inquiries or ethnography can reveal users’ non-verbal and implicit needs, i.e., it is
possible to understand how users behave and identify their goals, as well as how
they approach their tasks (Kujala, 2003). In addition, co-creation is a user
involvement approach in which users have an active role developing a solution that
meets their needs (von Hippel, 2005). Understanding the different types of users’
is perceived to be essential in design (Kujala & Kauppinen, 2004). In addition,
people can be viewed in the design as a user, customer, consumer, adapter,
participant or co-creator (Sanders, 2006a). An adapter would like to change a
product to better fit it with his needs or to personalize it (Sanders, 2006a).
Another perspective on user involvement is to consider intended users, i.e.,
those who are expected to use the system. Kaulio (1998) and Bekker & Long (2000)
discuss the different dimensions of user involvement: design for, design with and
design by. The design-for approach aims to design on behalf of the user, utilizing
user data gathered through interviews or focus groups. The design-with process
entails users’ actual needs and requirements being considered in the design process,
in which the user can interact and provide feedback on the design solution. The
design-by method involves users in the design process and gives them the
opportunity to take part in the design process by providing their own design ideas.
The concept of user involvement is perceived to be complex and multi-faceted,
with many challenges for practitioners (Zowghi et al., 2015). These challenges,
which prevent efficient user involvement in design process, concern user’s
expertise and expectations, developers’ and managers’ communication skills,
managerial factors and time constraints (Grudin, 1991). In addition, all
stakeholders who are participating in the design should know the benefits of user
involvement. Users should be especially motivated to participate in the design
process, and to represent varying levels of experience and expertise. Users’ role
should be that of contributors providing information on their work. Moreover, users
need to see their contributions and possible impacts on the design. In addition, users
should be given an opportunity to provide their opinions openly and discuss
different perspectives. The process of design also should be clear for users,
including process stages, decisions that are made and the consequences of such
decisions (Wilson et al., 1997).
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User involvement is related to user knowledge acquired in many ways.
According to Iivari & Molin-Juustila (2009, p. 54), user understanding can be
gained through “listening to the voices of users” i.e., understanding how users’
voices are captured in development projects. Understanding of users’ voices is
accomplished through documents, specifications and reports, e.g., usability reports
or field studies. Specifications in particular can impact how a product is developed
(Iivari & Molin-Juustila, 2009). Individual users’ voices are not listened to as such,
but rather a generalized profile of users’ voices is presented. Users are not
participating in the design, but their voices have been heard (Iivari & Molin-Juustila,
2009).
In the following section, methods that help in holistically understanding Say,
Do and Make user involvements in the information systems design process are
discussed.
3.3

User involvement: Say

According to Sanders (1999, p. 3) the Say-Do-Make model aims to “access user
experiences” to make it possible to “more readily understand what people say, what
people do and what people make”. Each of these user-involvement dimensions tells
a different story or paints a different picture. It is not enough to understand user
experiences only through what people say and/or what people do; people’s deepest
level of experiences can be revealed when people make something (Sanders, 1999).
The Think-Do-Use model that approaches user involvement through what users
think, what users do and what users use, but this model do not reveal people’s
dreams, feelings and knowledge (Cain, 1998). The utilization of first hand, second
hand and third hand user knowledge also does not elicit information on what people
know (Bratteteig et al., 2012).
What a user says can tell us what a user can express and explain in words, e.g.,
while using a system. Users usually want to say positive things, i.e., “they want to
say what they want others to hear” (Sanders, 1999, p. 3). This type of information
does not necessarily provide in-depth information on users. Information related to
Say can be documented in reports and other communications between individuals,
such as designers and product managers. Information that can be verbalized,
articulated and documented can be termed explicit knowledge. According to
Cambridge Business English Dictionary (2018) explicit knowledge “can be
expressed in words, numbers and symbols and stored in books and computers, etc.”
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What users Say and think about information systems can be determined
through traditional market-research methods (Sanders, 1999), including interviews,
focus groups and questionnaires (Sanders, 1999). These traditional methods, which
are listed by ISO (2002), can help designers understand users and their opinions
related to current solutions or needs (Sanders, 1999).
Interviews
Interviewing is “a technique where different stakeholders such as users are asked
questions by an interviewer in order to elicit information about the needs and
requirements regarding the system“ (Maguire, 2001, pp. 599-600). Interviews can
be used to collect data during all phases of the design process (McClelland & Fulton
Suri, 2005). Through interviews, it is possible to reveal users’ thoughts, evaluate
design alternatives in the early phases of design and evaluate the final system in the
later phases of the design process (McClelland & Fulton Suri, 2005). It is also
possible to collect qualitative data on users’ attitudes concerning the final product
(Nielsen, 2010).
Qualitative interviews can be categorized as unstructured, semi-structured
and structured.
Unstructured interviews entail observing informants, then asking questions.
During the observation period, the researcher takes notes, then afterward, asks
unstructured questions concerning behaviors, interactions, artefacts from the
knowledge gained during the observation period. Unstructured interview offer a
way to gather insights (DiCicco-Bloom & Crabtree, 2006.).
Semi-structured interviews include open-ended questions that usually are
planned in advance. With semi-structured interviews, it is possible to understand
issues broadly, while the questions are not fixed. The technique is useful in
situations when it is not clear how respondents will react (Maguire, 2001). During
the semi-structured interview, through dialog between the interviewee and
interviewer, it is possible to delve into interviewees’ personal and social
characteristics (DiCicco-Bloom & Crabtree, 2006).
Structured interviews often generate quantitative data; therefore it is not
necessarily possible to gather in-depth user data (DiCicco-Bloom & Crabtree,
2006). Structured interviews are best for situations in which the respondents’
spectrum of answers already is well known, but there is a need to evaluate the
strength of each flavor of opinion (Maguire, 2001).
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Interviews alone cannot always determine all user needs; therefore, a
combination of interviews and observations is needed to get a comprehensive
understanding of user needs (Wood, 1997). In addition, it is essential to observe
how a user interacts with a product or a service to understand how it works (Nielsen,
2010).
Focus groups
Focus groups provide a qualitative research method for group interaction that
encourages people to discuss matters with others, e.g., commenting of others’
perspectives and experiences, and asking questions (Kitzinger, 1995). A moderator
leads the group discussion through several topics and activities, guiding the
discourse throughout (Bruseberg & McDonagh-Philp, 2002). A collective view is
established, and this view is greater than the individual parts of the discussion
(Maguire, 2001). Thus, the data cannot be generalized or quantified (Bruseberg &
McDonagh-Philp, 2002).
The method is used to explore experiences, feelings, opinions, ideas,
knowledge, attitudes, what people think and why they think that way. The method
also is useful in identifying issues that need to be tackled, and with this method, it
is possible to elicit user requirements (Maguire, 2001). People participating in the
focus-group sessions can express their opinions with their own vocabulary, asking
their own questions with their own priorities (Kitzinger, 1995). During the
discussion process, each participant can generate ideas while others are present
(Bruseberg & McDonagh-Philp, 2002; Maguire, 2001). In addition, group norms
and cultural factors can surface (Kitzinger, 1995). The technique is suitable for
exploratory purposes because participants can be asked open-ended questions.
The method has been used in market research to obtain information about the
potential success of a new product on the market (Bruseberg & McDonagh-Philp,
2002). In addition, the focus group method is suitable for exploring the acceptance
and satisfaction concerning a design concept among users and how to improve the
concept. It is also possible to explore users’ feelings and judgments, as well as learn
how users feel and think (Rubin & Chisnell, 2008).
Focus groups can be used throughout the entire design process, from preconcept generation to final design-concept refinement (Bruseberg & McDonaghPhilp, 2002). In the early phases of design conception, designs can be evaluated
through representative users, e.g., using paper prototypes, storyboards, screenbased prototypes or plastic models (Rubin & Chisnell, 2008). Designers can
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formulate questions for focus groups sessions and take part in the sessions to gather
information to be used in the design process. Through focus groups, a diverse range
of insights about users’ needs and aspirations can be discovered, providing a rich
source of inspiration that might be useful for designers (Bruseberg & McDonaghPhilp, 2002.).
Questionnaires
Questionnaires include a series of questions in a predefined order (McClelland &
Fulton Suri, 2005). A questionnaire can include both open-ended and closed-ended
questions that are designed to be clear and understandable (Maguire, 2001). With
open-ended questions, it is possible to generate a wide variety of responses, and
answers can include detailed information. Thus, analysis of data gathered from
open-ended questions can take time (McClelland & Fulton Suri, 2005). The
analysis of closed-ended questions is an efficient way to discover attitudes and
preferences through predefined questions (McClelland & Fulton Suri, 2005).
A questionnaire can be used to reach diverse user populations that, for example,
are scattered across a country, making it difficult to reach them through other
methods. With this method, it is possible to reach large numbers of users. The data
gathered are quantitative and the questionnaire is distributed to a sample population
of users. The questionnaire form can be on paper or online (Maguire, 2001). It is
common to use techniques such as online surveys, PC-based questionnaires or
phone-based questionnaires (McClelland & Fulton Suri, 2005). The language used
in the survey must be clearly understood in the same way by all participants
(Maguire, 2001; Rubin & Chisnell, 2008).
The main purpose of questionnaires is to gather people’s responses. With this
method it is possible to gather opinions, facts, users’ needs, attitudes toward a
system and users’ current work practices (McClelland & Fulton Suri, 2005;
Maguire, 2001). Questionnaires can be used at any time during the life cycle of a
solution, but usually the method is used in the early phases of design to be able to
understand potential users better (Rubin & Chisnell, 2008).
3.4

User involvement: Do

“Do” refers to users’ activities and how users behave, e.g. when they use a system.
The system use can happen in various use contexts, but usually users’ activities
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happen in a natural use context. It is not enough to understand what users say about
systems, but what they do with them also is important (Sanders, 1999).
An ethnographic approach can be utilized to understand users’ activities in
“natural settings” and what people do (Blomberg et al., 1993, p.123) i.e. it requires
a period of field work to immerse in people’s activities. The emphasis of
ethnographic is holism, which means that user behaviors can only been understood
in everyday contexts. “Ethnographers develop a descriptive understanding of the
observed behaviors of people” i.e. how people actually behave (Blomberg et al.,
1993, pp. 123-124). In the ethnographic approach it is possible to utilize various
methods for example observations, interviews, video recordings and note taking.
Other approaches to understand what users Do are usability evaluations,
observations and contextual inquiries that are presented next. In addition, a
combination of methods can also be used to get richer information on users and to
understand user interactions and behaviors.
Usability evaluation
Usability evaluation is a way to provide new insights about people, systems, and
use context, and it can reveal design’s limitations. Usability evaluations progress
toward the perfect systems design (Blandford, 2007). During usability evaluations
of a system design, a usability engineer observes users working on tasks and
records their actions. Collected information from evaluations is analyzed to make
possible changes in the design (Dumas & Redish, 1993). The findings from the
usability evaluations are reported in a usability report, a very important document
that designers use to make possible changes to a system design (Blandford, 2007).
A system design can be improved based on the user data collected during usability
evaluations (Dumas & Redish, 1993). The focus of usability testing usually is on
cognitive aspects, user performance and user tasks (Nielsen, 1993).
Usability can be measured with attributes such as usefulness, learnability,
efficiency, effectiveness, memorability, error tolerance and severity, and
satisfaction (Nielsen, 1993; Rubin & Chisnell, 2008, ISO 2018). Usefulness is
about the degree to which a system enables a user to achieve his or her goals and
an assessment of the user’s willingness to use a system (Rubin & Chisnell, 2008,
p. 4). Learnability refers to first-time use of a system and how users accomplish
their basic tasks. Efficiency is about how quickly users can perform their tasks after
learning to use the system. Effectiveness is related to completeness and accuracy
with which a user achieves his or her goals (ISO, 2018, s. 6.). Memorability is
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about how easy it is to re-establish proficiency on the system, i.e., the user
remembers how to use it effectively. Satisfaction is related to users’ positive
attitudes, feelings, opinions and perceptions (Nielsen, 1993; Rubin & Chisnell,
2008). Error tolerance and severity are measures that reveal how often users
make errors while using the system and how serious these errors are for the user.
Furthermore, error tolerance concerns factors that help a user to recover from
problematic situations (Nielsen, 1993).
Another type of usability measure is the usability case tool, which can be used
during a design process to categorize the usability of the design as good or poor
(Liinasuo & Norros, 2007). The usability case tool comprises claims, arguments
and evidence. Each claim should have at least one argument that demonstrates the
practice. Each argument is justified through data, e.g., evidence from a user study.
The tool’s objective is to understand how well a system’s usability requirements
are fulfilled.
Contextual inquiry
Contextual inquiry (CI) is a field study method that is a phase of the contextualdesign method that is presented earlier in this thesis (Kujala, 2003). Contextual
inquiry also is a data-gathering method that is used to observe people’s life and
work in a use context. An inquirer discusses matters with users while observing
them in action to reveal unconscious and tacit aspects of their lives (Holtzblatt &
Beyer, 2014).
Contextual inquiry has four principles that need to be followed during
observations (Holtzblatt & Beyer, 2014): focus, context, partnership and
interpretation. Before conducting the contextual inquiry, a focus for the field visit
must be defined. During observations, users’ aspects that are important from the
design perspective are observed to maintain the focus (Holtzblatt & Beyer, 2014).
Context refers to contextual aspects of life and work, i.e., what people do and why
they do it. Partnership is about collaboration with people to understand their
strategies and motivation, as well as letting them guide the interview by giving
them the opportunity to work on their tasks and discuss them with an inquirer. In
addition, it is important to guide the conversation with people in a manner so that
the most important aspects of their lives are discussed from the design-project
perspective. Interpretation is about discovering the meanings of users’ emotions,
actions and words with a user and understanding how he or she performs tasks and
other activities (Holtzblatt & Beyer, 2014).
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Typically, several contextual interviews are conducted simultaneously to
provide a holistic view of user needs. Designers conduct interviews to thoroughly
understand users’ needs and to design good systems (Holtzblatt & Beyer, 1993).
After contextual inquiries, the gathered data will be shared among the design team
during a meeting or series of meetings. These meetings are known as interpretation
sessions, in which:
“An interviewer tells the story of the interview, using handwritten notes and
memory. Team members ask questions about the interview, drawing out details
that the interviewer might have overlooked and indicate what is important to
capture. One person of the team acts as a recorder, typing notes in a document.
Other participants capture contextual design models, representing the life and
work context of the user” (Holtzblatt & Beyer, 2014, p. 18-19).
The notes from each interview will be recorded as facts about the user, with
interpretations, design ideas and questions written on Post-It notes. Based on the
notes, an affinity diagram is developed, with the notes from each interview
clustered on a wall. Each cluster is named and collected into higher-level groupings.
The clusters describe what the user’s purpose was during a particular work task.
Design- team members interpret the data together, to get close to users’ perspectives,
providing their own perspectives on the data (Holtzblatt & Beyer, 1993). The
gathered data is used during the design-ideation phase.
Observation
Observation is a method in which a user is followed and observed while he or she
is doing tasks. Users can execute these tasks at work, at home, etc. (Gould & Lewis,
1985). An investigator observes users working on tasks in an actual use context,
and they can ask questions related to these tasks. The observation may be either
direct, in which the investigator actually is present during the task, or indirect,
which involves viewing recorded user data after observations. The observer tries to
be unobtrusive during the event, only asks questions when clarification is needed.
The investigator’s cooperation and interpersonal skills are important during the
observations (Maguire & Bevan, 2002).
Observation can be termed contextual observations because people’s activities
are observed in a use context. Users’ behaviors including use of products and
artefacts, can be followed to understand how real conditions impact how products
are used (McClelland & Fulton Suri, 2005). Shadowing is one contextual55

observation method in which selected human beings are followed when they
conduct everyday activities.
With the observation method, it is possible to understand, for example, how
people interact with each other and what kinds of processes and tools are used
during a working day. In addition, data on possible problems and positive aspects
of interacting with products or systems can be gathered. Along with needs, users’
perceptions, tasks, goals and behaviors can be discovered (Gould & Lewis, 1985;
McClelland & Fulton Suri, 2005). This method can be used in all phases of the
design process, but it works best when gathering data on user requirements, needs
and preferences in the early phases of design (McClelland & Fulton Suri, 2005).
3.5

User involvement: Make

The Make user involvement refers to users’ active participation in the design
process. Information that cannot easily be expressed in words, e.g., what users think,
know, dream and feel, is called tacit knowledge, which can be revealed if a designer
can empathize with users (Sanders, 1999). Polanyi (1966, p. 4) has argued that “we
know more than we can tell”, referring to tacit knowledge. Tacit knowledge is
knowledge that cannot be easily expressed, “put to words” and therefore impossible
to communicate to others. People perform activities intuitively therefore it is not
possible to express the knowledge used in people’s activities (Polanyi, 1966.).
According to Sanders (1999) co-creation and co-creation tools can help to
reveal people’s dreams, thoughts and feelings. Methods that allow users to create
systems during the design process together with designers and other stakeholders
include co-creation (Sanders, 2008) and collaboratorium (Bødker & Buur, 2002).
Another approach is end-user development, which allows users to make necessary
modifications to a system’s design (Lieberman et al., 2006). Co-creation is related
to collective creativity (Sanders & Stappers, 2008). Collaboratorium is a usability
approach for collaborative activities among users, usability experts and design
professionals (Bødker & Buur, 2002). End-user development gives users the power
to customize or tailor systems to better support their needs and requirements
(Lieberman et al., 2006).
Co-creation
Co-creation is a collaborative method in which designers can design together with
others throughout the design process (Sanders, 2006a; Sanders, 2005). Co-creation
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is a big change for designers, as they need to accept new co-creators and their
creativity in design. During co-creation, it is possible to express oneself and to
innovate. The highest level of creativity needs passion and experience. The use of
raw materials and the absence of a given formula are typical in the creation process.
During the early phases of the design process, co-creation can make a positive
impact and elicit long-term consequences (Sanders & Stappers, 2008).
Co-creation requires new tools, methods and a new language for design. The
language must be shared between designers and others participating in the cocreation process. One type of language is Make Tools (Sanders, 2005), which are
visual or physical aids that allow users to describe or visualize their expectations
and dreams. Make Tools offer the potential to unleash everyday people’s creativity,
giving them the means with which to express their tacit needs and dreams (Sanders,
2005). Make Tools can be used during the early phase of design when user needs
are unknown or undefined. They help users to generate ideas and future
opportunities to meet their unmet needs. Users can make collages or diaries with
Make Tools to convey their dreams and stories about their lives making it is
possible to access users’ unspoken feelings, dreams and ideas (Sanders, 1999.).
Other approaches e.g., generative toolkits made by designers or researchers,
can be used during the early phase of design. With generative toolkits users can act
as co-designers and are able to “to express their ideas about how to work, live and
play in the future or speculative future” (Sanders, 1999; Sanders & Stappers, 2014).
Other inspiring tools include probes, which are material packages given to
users to document their experiences, lives and contexts (Mattelmäki & Battarbee,
2002). Both cultural probes (Sanders, 2005) and empathy probes (Mattelmäki &
Battarbee, 2002) can be utilized to understand user experiences now and in the
future. Cultural probes both provoke inspirational responses from users and inspire
the design team. “The probes include well-designed artifacts featuring evocative
images and oblique wording so that the end-users immerse themselves in
interpreting the probes and filling them out” Sanders (2005, p. 10). The probes can
be sent to users before meeting them, or used during face-to-face discussions with
users. The idea to send the probes for users before the meeting is that users can then
take the time to complete the probes on their own before sending them back to the
design team (Sanders, 2005). The “empathy probes are used for gaining contextual
understanding, as well as empathic information about the user” (Sanders, 2005, p.
10). With empathy probes, it is possible to gather data on physical and social
context, attitudes, experiences and lifestyles to provide inspiration and information
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for designers and to discuss with users later, e.g., during interviews (Mattelmäki &
Battarbee, 2002; Sanders, 2005).
Collaboratorium
Collaboratorium is an open physical and organization space where users, designers,
engineers and usability professionals work and meet alongside each other.
Collaboratorium emphasizes cooperation between designers, users and usability
professionals, and it unearths issues related to actual use (Bødker & Buur, 2002).
With collaboratorium, it also is possible to discover factors that are related to use
contexts and use situations. This design approach is a usability practice that aims
to provide more collaborative activity than the traditional usability practice (Bødker
& Buur, 2002.).
The design process in collaboratorium is structured into a series of events
comprising design and use. Participants make and share their interpretations of
artefacts during events that are called meeting grounds. A meeting ground consists
of meetings, workshops, usability evaluations or work in small groups,
concurrently or interwoven with each other. Cooperation with users is important
and should be viewed both from user and designer perspectives to ensure product
quality. During cooperation tools such as mockups, prototypes, sketches, scenarios
and games are used for hands-on experience and inspiration, as well as cooperation
(Bødker & Buur, 2002.).
The design collaboratorium is arranged in a way that reflects the use context,
accumulates design knowledge and inspires innovation. The collaboratorium can
be built in the use context or near it, e.g., outside the meeting ground. The meeting
ground is a place where important aspects of the design are stored: pictures, videos,
designs, earlier products, prototypes, discussions, etc. The meeting ground is
equipped with diverse artefacts and illustrations can act as inspiration for
generating new design ideas. Alternative prototypes, past products and stakeholders
from other fields also can foster innovation (Bødker & Buur, 2002.).
End-user development
Another approach that gives users the possibility to create and modify artefacts is
called end-user development. The objective of end-user development is to
“empower end-users to develop and adapt systems themselves” (Lieberman et al.,
2006, p. 1). From a software-development perspective, the end-user development
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comprises of “ a set of methods, techniques, and tools that allow users of software
systems, who are acting as non-professional software developers, at some point to
create, modify or extend a software artifact “ (Lieberman et al., 2006, p. 2).
According to Lieberman et al. (2006), two types of end-user development
activities can be identified: customization and modification. Customization entails
alternatives that can relate to users’ behaviors and can be integrated into a system
or be automatic, i.e., the system learns users’ behaviors. Modifications can relate
to a new creation or modifications to an existing artefact, e.g., macros or scripts.
End-user development is not easy, as there are no appropriate tools for nonprogrammers, or a development process for ensuring the quality of modifications.
In addition, management of collective system development has not been developed.
Furthermore, the system architecture must be flexible to enable users to make
modifications to a system design (Lieberman et al., 2006.).
A framework for end-user development is called meta-design. It is “a
conceptual framework defining and creating social and technical infrastructures in
which new forms of collaborative design can take place” (Fischer & Giaccardi, p.
428). The meta-design framework extends system design beyond the native system
development and it includes a process in which users are co-developers or codesigners. The basic assumption of meta-design is that it is not possible to foresee
all problems and future uses of a system during design time, when the system is
developed. When the system is employed, users have an opportunity to “learn to
operate the system and adapt to its functionality, and the system is modified to adapt
to the practices of its users” (Fischer & Giaccardi, 2006, pp. 429-430). The users
act as co-designers during the entire lifetime of the system, not only during design.
Co-design is allowed with advanced features that permit users to modify the system
to fit their needs (Fischer & Giaccardi, 2006).
3.6

Summary of user involvement and a priori model

The previous sections presented the concepts of a user and user involvement and
means, methods and approaches to understand Say, Do and Make user
involvements in information systems design.
The a priori model that is presented in this section is derived from extant
literature (Figure 3), and it is based on the understanding of user-involvement
approaches and means, and how users are involved in the information systems
design process. The a priori model is used later during the empirical data analysis.
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Fig. 3. The a priori model of user involvement in information systems design.

The a priori model combines a standardized information systems design process
(ISO, 2010) with Say, Do and Make user involvements. In the design process, users
are important stakeholders in different design phases. The ISO design process
(2010) is a holistic, human-centered design process, but it does not offer tools for
in-depth user understanding. Hence, the heart of the a priori model consists of Say,
Do and Make user involvements, i.e., in-depth user data is utilized in different
information systems design phases. To understand Say, Do and Make user
involvements, different user-centered methods, approaches and means can be
utilized in the information systems design process as discussed in previous sections.
The starting point of information systems design varies, depending on what
kind of information or artefacts are available and delivered in the design process.
An input for information systems design can be, for example, a user need. Users
are the most important stakeholders in user-centered information systems design
and are presented in the a priori model both inside the heart of the design process
(i.e. Say, Do and Make user involvements) and outside the design process because
not all users can be involved in the design process.
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The information systems design process consists of four phases: Specify
context of use, Specify requirements, Design solutions and Evaluate solutions.
In the specify-context-of-use phase, the objective is to understand users and
other stakeholders whom a system impacts. Users’ characteristics, as well as their
goals and tasks, are identified. In addition, physical, social, technical and
organizational environments in which a system might be impacted are defined.
Methods such as interviews, questionnaires and focus groups can be used to
understand Say user involvement and can reveal users’ needs, opinions and
requirements in the specify-context-of-use phase. With other methods, e.g.,
observations, or contextual inquiries, it is possible to obtain information on what
users Do in a use context and discover tacit knowledge. To understand Make user
involvement, participatory design and co-creation methods can be employed to get
users involved in the design process from the outset. Tools such as empathy probes
can be used to gather information on the physical and social context, including
users’ attitudes, experiences and lifestyles.
During the specify-requirements phase, requirements related to a user and
usability are clarified. In addition, other requirements concerning social context or
organizational structures might be defined if a system is used in a business context.
User requirements can include information on users’ tasks, goals, roles and
responsibilities; task scenarios; interaction flows; and system features. Usability
requirements set objectives for system design and criteria for usability evaluations.
Usability requirements can include goals related to user satisfaction, efficiency and
system effectiveness. In addition, usability requirements can consist of factors
related to system’s understandability, learnability, flexibility and operability.
Furthermore, market data can help designers to understand users, who are living in
a particular market (Maguire & Bevan, 2002). Both context-of-use and tasksanalysis results can be used as a starting point for requirements analysis.
In the specify requirements phase interviews, questionnaires, observations,
contextual inquiries and focus groups can be used to determine user requirements
that are related to Say and Do user involvements. It is possible to get both tacit and
explicit knowledge from users. With Make user-involvement methods such as cocreation, it is possible to discover user requirements when users are active
participants in the design process.
In the design-solutions phase, the design will be created step by step from an
idea into the final design, factoring diverse requirements, technical constraints,
style guides, standards, guidelines, etc. Design work is iterative, i.e., the design is
re-designed based on users’ expectations and needs, which impact how users
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experience the system. With Make user-involvement methods such as participatory
design, co-creation and tools such as Probes and Make Tools, it is possible to create
design ideas together with users. With methods such as focus groups and interviews,
it is possible to discover information on user expectations on design ideas.
In the evaluate-solutions phase, the design can be tested against user and
usability requirements. Design evaluations can be executed in different
development stages. For example, evaluations can be executed for design ideas,
alternative design solutions, modified design proposals and the final design.
Methods such as usability testing can be used to elicit users’ feedback on design
with Say and Do user involvements. An expert evaluation can be conducted to
evaluate whether usability measures are met. In addition, other methods such as
observations, interviews and focus groups with Say and Do user involvements can
be used in combination with usability testing. A mixed-method approach can be
employed to understand user behaviors and attitudes. With end-user development,
it is possible to tailor the system design for users’ individual purposes.

62

4

Research design

In this chapter, the present study’s research approach, process, methods and data
sources are discussed. As a part of the research-approach epistemology,
methodology and methods are discussed first, then the study’s philosophical
assumption, research method and research strategy are presented.
This research has been qualitative in nature, with data collected from 20 design
cases through an interview method. The study’s research process consisted of
theory formulation, empirical data collection and analysis phases. At the end of the
chapter, the quality of the research data, including validity and reliability, and the
study’s research bias are discussed.
4.1

Research approach

First, a short paradigm overview is presented. The paradigm consists of
epistemology, methodology and a research method. The epistemology is related to
how knowledge is generated, acquired and communicated, i.e., what it means to
know (Scotland, 2012.). It answers to a question: “What is the nature of the
relationship between the would-be knower and what can be known?” (Guba &
Lincoln, 1994, p. 108). Methodology is, on one hand, a strategy, and on the other
hand, a plan to choose or use certain research methods (Crotty, 1998). The question
that is answered with the methodology is: “How can the inquirer go about finding
out whatever they believe can be known?” (Guba & Lincon, 1994, p. 108). The
research method is related to procedures and techniques that are used to collect and
analyze data to answer a specific research question (Crotty, 1998).
The general philosophical assumption about the world and the nature of this
research is constructivism (or social constructivism), which relies on how
participants view the situation being studied. A researcher tries to interpret the
subjective meanings that participants assign to aspects about the world in which
they live and work. The researcher asks broad, open-ended questions, listens
carefully to what people say or do in their life settings. The participants can share
their views and generate a meaning from a situation. The researcher examines the
complexities of multiple perspectives from participants and generates a theory or a
model of meanings based on participants’ meanings from experiences or the
meanings about objects (Creswell, 2014.).
The constructivist researcher focuses on the context in which research
participants work and live. In addition, the researcher addresses the processes of
63

interaction among participants to comprehend their cultural and historical settings.
In constructivism, the researcher’s background and his or her role in the research
can shape interpretations, e.g., personal experiences, culture or historical setting
(Creswell, 2014.).
This research has been qualitative, the objective of which is to gain rich
insights into human behaviors (Guba & Lincoln, 1994). Human behavior is
understood as referring to purposes and meanings attached to human actors’
activities. Qualitative research strives to understand the phenomenon in “real world
setting, where the researcher does not attempt to manipulate the phenomenon of
interest” (Patton, 2002, p. 39). The subjectivity of informants and a researcher is
part of the qualitative research process (Flick, 2009). The researchers communicate
with research participants in the field as part of the explicit knowledge collected
using qualitative methods. With a qualitative research, it is possible to explain the
target phenomenon through practices, meanings and how humans (study
informants) act as producers and interpreters of the phenomenon (Flick, 2009).
Qualitative research is descriptive, interpretive and inductive. As the method used
is descriptive, a researcher is interested in process, meaning and understanding
obtained through words or pictures. In inductive-research theory, concepts and
hypothesis are built from details. With qualitative research, it is possible to make
sense of experiences, life and the world, and it is a good way to manage complexity
and context (Atieno, 2009). Contextual variables such as norms, roles, values also
are crucial in qualitative research (Atieno, 2009). With qualitative research methods,
it is possible to learn about informants’ experiences, their sense-making and
interpretations of experiences in a process or setting. It is possible to seek
understanding, illumination and extrapolation (Hoepfl, 1997), but not anything that
can be measured (Stenbacka, 2001).
The strategy used in this research approach is narrative. Generally, narrative
research is a form of inquiry, in which the researcher studies individuals’ lives and
asks one or more individuals to provide stories about their lives. The researcher
retells and restores information on lived experiences in chronological order
(Creswell, 2014). Narrative inquiry is a “way of understanding and inquiring into
experience through collaboration between researcher and participants, over time,
in a place or series of places, and in social interaction with milieus” (Clandinin &
Connelly, 2000, p. 20). Narrative inquiry can have contextual focus. In this study,
the focus was on how designers perceive user involvement in the information
systems design.
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Temporality, sociality, and place are dimensions of a narrative inquiry, and
serve as a conceptual framework (Clandinin & Huber, 2010). These dimensions
must be simultaneously explored in undertaking a narrative inquiry. Temporality is
related to past, present and future for people, events and places. Sociality is about
the conditions and milieu in which people’s events and experiences unfold, and it
also refers to relationships between the researcher and informant (Clandinin &
Huber, 2010). Place is about “the specific concrete, physical and topological
boundaries of place or sequences of places where the inquiry and events take place”
(Connelly & Clandinin, 2006, p. 480).
4.2

Research process

The research conducted in the present study was divided into phases: theory
formulation, empirical data collection, analysis and synthesis.
4.2.1 Empirical data collection
First a literature review was conducted. Extant research on information systems
design and user-centered design was explored to understand what kinds of userinvolvement factors have been studied and what is known about user involvement
to identify research gaps and plan the research. This also guided the planning of the
interviews. The basic structure for the semi-structured research questions was
formed based on extant studies on user involvement. The semi-structured questions
were used as a framework to construct interview topics.
To find an answer to the original research question, semi-structured interviews
with 20 designers were executed (Appendix 3). In addition, a background
questionnaire was used to collect information about designers (Appendix 2). Both
men (N=13) and women (N=7) participated in the interviews. Half of the
informants had technical backgrounds (N=10) and they had studied either
engineering or information processing science as their college majors. Six
informants had studied industrial design, interaction design and graphical design.
Furthermore, some of the informants had studied psychology (N=1), business (N=1)
or English philology (N=1) as their college majors.
Three criteria were specified for selecting study informants: company size,
design knowledge and working years. The informants were selected to represent a
diversity of company sizes - micro, mid-size and global - to ensure holistic
understanding of how users are involved in information systems design within
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companies. Most informants were experienced designers who had worked in many
design projects and had considerable knowledge about user-centered design. In
addition, informants were selected to represent both less experienced designers and
experienced designers. Less experienced designers (N=11) had three to 10 years of
design experience, and experienced designers (N=9) had 11 to 19 years of design
experience.
Altogether, 20 interviews were conducted, mainly in the participants’ work
premises. The interviews took place during working hours so that it was natural to
interview participants in a familiar space, to help them recall their earlier design
projects. Three persons were interviewed by phone. One of the interviewees
worked abroad, and some worked in remote areas of Finland. The interviews took
60 to 90 minutes per interviewee.
The informants possessed comprehensive knowledge about design and
usability, with each having, on average, 10 years of work experience in design.
Most informants were designing user interfaces or user experiences. However, the
informants had experience with various design tasks, such as user interface (UI)
design, user interaction design, concept design, user experience design, graphics
design and industrial design. Some of the informants were not designing anymore
at the time they were interviewed, but addressed earlier design projects during the
interviews. In addition, some were familiar with research methods that can be used
to collect information on users.
Most of the informants had studied usability and interaction design, while some
had knowledge on specific design skills such as audiovisual design, mobile user
interfaces, information design, 3D design, strategic design, service design, web
design, advertising design, software design and photography. Some of the
informants had studied ergonomics, cognitive science, work psychology, heuristics
methods, user-centered design processes and the contextual-inquiry research
method. Some informants mentioned that they had knowledge on different cultures
and content creation. In addition, some informants possessed skills needed in
design, e.g., sketching, prototyping and wireframe design.
During the interviews the informants were asked to recall a design problem or
other situation that they would like to share and discuss. The interviews focused on
design cases, and case sizes varied between one-person and five-person projects.
Each informant explained at least one design problem that he or she perceived to
be personally meaningful.
The interviews progressed based on the design project cases. During the
interviews, different themes that were related to the user-centered systems design
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were discussed (Appendix 1) based on how the informants wanted to explain their
design work. Additional questions were produced during the interviews based on
the discussions with informants to elaborate on identified themes.
The main topics discussed during the interviews were the overall design
process, requirements related to the design work, approaches to understanding
users, projects’ stakeholders, what kinds of design tools and methods they used,
problems in their work and the deliverables of design work. Themes that were
discussed concerning the design process include overall design process and what
kind of information was collected or was available from the start. Design tools,
methods and problems also were discussed. Informants also identified who was
involved in the design process. User involvement was related to user groups and
users’ characteristics. Informants also identified in which design phases users were
involved in during the process and how.
At the end of each interview, the informant was asked to draw a picture of the
design process that they applied, as they saw it, based on their design experiences.
The objective was to understand user involvement in different phases of design, the
main design tasks in each phase, users’ requirements and any information they
obtained from other stakeholders during design work. Unfortunately, not all
informants were willing to draw a picture of their design processes because they
did not want to reveal details to anyone outside their companies. However, 12
informants drew pictures of their design processes.
4.2.2 Analysis and synthesis
The audio-recorded empirical data from the 20 design cases were transcribed first.
The transcripts were made after each interview, so it was easier to ask informants
additional questions, if something had not been expressed properly during the
interviews. When all interviews were conducted, content analysis was conducted
to investigate the transcripts and written answers from the background
questionnaire. The a priori model worked as the basis for the content analysis,
which proceeded step by step in three phases.
The first step’s objective was to analyze the empirical data in transcripts lineby-line and discover themes that were derived from the a priori model i.e. data that
was related to a user involvement and a design process. In addition, other theme
searches with the data were conducted and discussed during semi-structured
interviews, and these themes were design methods and stakeholders. The data that
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presented these themes found in the transcripts were color-coded first in order to
help locate them during the next step.
The second step’s objective was to classify and accumulate the color-coded
data from the transcripts in a separate document (i.e., a analysis document)
comprising data from each design case. During this phase the findings from each
design case regarding themes (user involvement, methods and stakeholders) were
categorized under empirical design process phases. In addition, designers’ quotes
from each design case were gathered under the user-involvement-themes and
empirical data that was related to the design cases’ targets were gathered under the
design-case-theme.
The third step’s objective was to go through the data gathered in the analysis
document and to analyze them more deeply. Data related to the user involvement
theme were accumulated under Say, Do and Make codes. The Say user involvement
was related to what a user has verbally said and articulated. The Do user
involvement was related to users’ activities. The Make user involvement concerned
users’ active participation in the entire design process. Another objective of the
third step was to check whether any new themes emerged from the transcripts.
During this phase user- involvement data that were not related to what actual users
have said or done first were moved to a no-user involvement theme that was later
analyzed, and based on the analysis new codes were found: An Imaginary user
involvement and a Secondary user involvement. The Imaginary user involvement
concerned how a designer imagining what a user would say and how a user would
use a system, and the Secondary user involvement concerned how a customer
conveyed information about what a user would say about and do with a system.
During each data-analysis step, yellow stickers were used to document
common patterns and differences that emerged from design cases during the data
analysis. When all design cases were analyzed, common patterns and differences
between the cases were searched, both from the analysis document and yellow
stickers during the data-synthesis phase.
4.3

Data validity and reliability

Validity and reliability generally are accepted quality measures for a reliable
research. In qualitative studies, the researcher is the instrument, and the
competences, skills and rigors of the researcher impact research quality (Patton,
2002.). To avoid poor research quality, the researcher tries to avoid bias to increase
the truthfulness of research results. In this research, a possibility existed that
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essential data were not revealed due to being confidential within the company or
out of fear of harmful consequences if released. In addition, the informants might
have avoided discussing negative aspects that could impact their work and,
therefore, wanted to provide a positive image of design work inside the company.
However, confidential information might relate to the design artifact, not how
systems design is created or how users are involved in the design process.
In qualitative research, validity is related to data gathering, as qualitative
research does not measure anything (Stenbacka, 2001). In qualitative research the
setting, participants and themes are described in detail to establish credibility
(Creswell & Miller, 2000). The purpose of qualitative research is to generate
understanding of the phenomenon, in which the researcher is “interested in
understanding another person's reality based on a specified problem area.
Understanding of the phenomenon is valid if the informant is part of the problem
area and if he is given the opportunity to speak freely according to his own
knowledge structures” (Stenbacka, 2001, p. 552). The validity of this study was
guaranteed by selecting informants based on their knowledge and long experience
of designing information systems. Only designers, with over three years of design
experience were selected as informants for this study. The informants were willing
to participate in the research and discuss the systems design process as freely as
possible based on their design experiences in a particular design case, without
revealing confidential company information.
Generally, reliability is “a measurement method's ability to produce the same
research result over and over again” (Stenbacka, 2001, p. 552). Reliability in
qualitative research is understood to be “a concept to evaluate quality in
quantitative study with a purpose of explaining” (Stenbacka, 2001, p. 551).
Reliability as a quality measure for qualitative research is selected for the process.
“A thorough description of the whole process, enabling conditional
intersubjectivity, is what indicates good quality when using a qualitative method”
(Stenbacka, 2001, p. 555). When we look at this study, it is possible to produce
same type of research repeatedly because the research process on how qualitative
data has been gathered is explained in detailed earlier in this chapter.
4.4

Research bias

According to the Oxford English Dictionary (2018), a bias is “a concentration on
or interest in one particular area or subject” as well as “an inclination or prejudice
for or against one person or group, especially in a way considered to be unfair”.
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In research, bias is related to researchers’ abilities to conduct research (Norris,
1997). The researcher should be objective, open-minded and self-critical, with a
willingness to perform a self-examination of personal attitudes to determine
whether they might impact the quality of research data. In addition, the researcher
should accept, as well as use, criticism (Norris, 1997). Generally, a researcher can
bring personal experiences, ideas and philosophies to the research if they might
enhance transparency and expose possible bias (Smith & Noble, 2017).
Bias can occur during any research phase: either at the beginning of a study, or
when selecting informants, an adequate data sample size and research methods
(Malterud et al., 2016), as well as during the research and data analysis phases
(Smith & Noble, 2017). In the present study, several precautions have been taken
to avoid and reduce bias during the research process. The present study’s
informants have been selected based on working knowledge of designing
information systems. They have designed information systems for more than three
years. The sample size can be considered to be broad enough to represent the
understanding of user involvement in the information systems design context
because both less experienced and experienced designers participated in this study.
As discussed earlier in this section, nearly half of the informants (N=11) have
designed information systems for more than 10 years, and all of them have designed
information systems for at least three years. To avoid prejudice during planning for
the present research, study, research colleagues working in academia reviewed the
research protocol before the interviews.
The present study focused on Say, Do and Make user involvements, but has
not covered, for example, a general understanding of user involvements as such.
During the interviews, the researcher did not ask leading questions or expose her
own assumptions on the research phenomenon, but rather allowed the informants
to narrate freely on their design experiences. During the analysis phase, the research
data were analyzed thoroughly across the 20 design cases using the a priori model.
This ensured that empirical data were not analyzed based on the researcher’s
personal hypotheses or assumptions.
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5

Analysis of the cases

In this chapter, the results of the analyzed empirical data collected from the 20
design cases are presented. The a priori model presented in Chapter 3 was used in
the empirical data analysis.
The empirical data comprise 20 design cases that are briefly described first,
then stakeholders and their roles in each empirical design case are described. The
perceptions of user involvement in all design cases are presented through the
information systems design process, as well as what type of user involvement
emerged in the process of designing information systems.
Based on the empirical data analysis, the a priori model was modified and a
revised user-involvement model was created and will be presented at the end of this
chapter. The design cases represented mainly Say and Do user involvements. In
addition, there were five design cases where users were not involved in the design
process. There was only one design case in which Make user involvement was
employed. However, the Make user involvement is only related to potential users’
participation in information systems design and does not affect the reliability of the
revised user involvement model as such. The user involvement model gathers
information about what users Say, what they Do and how they participate in the
design process forming a comprehensive model that can be used to understand
current user activities as well as future user needs.
In the following section, the references for design cases are explained in
parentheses with numbers, e.g., (C: 1, 2) refers to the design cases 1 and 2.
5.1

Summary of the design cases

The objectives of the 20 empirical design cases that provided data for the present
study are briefly described in Table 2.
The design cases represented diverse design activities. As shown in Table 3, in
14 concept design cases, the objective was to design a totally new system (C: 2, 4,
6, 7-10, 12-15, 18-20). Six of the design cases were related to new features or
modifications to existing systems (C: 1, 3, 5, 11, 16, 17).
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Table 2. Empirical design-case descriptions
Design
case

Objectives of the design case

1

To create a web design for an existing paper-based game.

2

To create a concept design for a mobile system that would be used in a car context.

3

To design new features for an existing service.

4

To design a new service concept enabled with a new technology.

5

To design new features for an existing system.

6

To design a product concept used by teens without thinking about the technical limitations of
design.

7

To design a new Internet-based service.

8

To create a concept design for a future sports application.

9

To create a concept design for a new type of product.

10

To design touch-based text-input method for a new type of product.

11

To design a new type of information visualization.

12

To create a new concept design for a future product.

13

To design a future concept design for a system.

14

To create a concept design for a mobile application.

15

To create application design for a new type of application.

16

To design visual appearance for a mobile application.

17

To design new features for a mobile application that was already in use.

18

To design concept design for controlling a system.

19

To create concept design for a new system.

20

To create concept design for a new product.

5.2

Stakeholders

In each design case, several stakeholders were involved in different roles. The roles
of stakeholders who were involved in the information systems design in each case
are summarized in Table 3.
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Table 3. Stakeholder roles in design cases.
Stakeholder

Role

User

Information provider

3, 4, 8-10, 12-20

Co-creator

6

No role/not present

1,2,3,5,11

Designer

Software Developer

Design cases (number)

Designer

1-20

Imaginary user

1,2,3,5,11

Graphical designer

3, 15,18

Researcher

4, 6, 8,14,17-20

Project manager

1, 4,7

Usability expert

3, 8, 12

Information provider

1 – 5, 8,10 -12,14-18,20

Co-creator

1,2,5,8,10-12,14-18,20

Information provider

1,3,4,5,7,8

Secondary user

1,5,7

Usability Expert

Information provider

3,6,10,13,15, 20

UX Manager

Information provider

11,15,19

Product Manager

Information provider

3,10,11

Customer

Secondary user

11

Researcher

Information provider

10,15

Marketing manager

Information provider

7,19,20

Managing

Information provider

4,7

Software Architect

Information provider

16

Test Engineer

Information provider

17

Director

Sales Manager

Information provider

19

Service Manager

Information provider

19

Graphical designer

Co-creator

1,6,13,14,15,16

Fellow designer

Co-creator

3,4,6,8,9,12-14,17,20

Industrial Designer

Co-creator

6,18

Translator

Co-creator

1

Project Manager

Leader

1,2,5,10,11,16-18

Team Leader

Leader

14
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Additional stakeholders, who mostly were involved in the design process together
with designers, included users, software developers, fellow designers and project
managers. Most of the stakeholders except customers and users worked for the
company in which the designer was affiliated. In addition, in some design cases
usability experts (C: 3, 17), fellow designers (C8), translators (C1) and software
developers worked for other companies (C: 11, 12, 17).
Stakeholders’ roles were related to providing information, co-creation or
leading the design work. Information providers conveyed information for the
designer. For example, a usability expert evaluated the usability of the system
design and conveyed that information to the designer. Co-creators were
stakeholders, who developed designs together with designers and were responsible
for their areas of expertise. The leader was responsible for all the design work and
made decisions within the project. In some design cases, leaders were not
mentioned as important stakeholders in design or were not mentioned at all (C: 6,
9).
Users were important stakeholders from a user-involvement perspective, but
they were not necessarily present during the design process (C: 1, 2, 5, 7,11). If
users were involved in the design process, they provided information on their needs
and how they behaved before the design process started (C: 6, 8, 13, 14, 18 - 20),
evaluated the concept design (C: 4, 9), or only provided feedback on the design’s
usability (C: 3, 10, 12, 15 - 17) in the later phase of the design process. In some
design cases, users were present both in the early design phase and during design
evaluations (C: 8, 13, 14, 18-20). However, some users acted as co-creators in
design by participating in design from ideation to design evaluations phases (C6).
A designer could have many roles in design varying from design creation to
comprehensive responsibility for the design work. In some cases, the designer was
acting as a project manager (C: 1, 4, 7), graphical designer (C: 16, 18), usability
expert (C: 3,8,12) and researcher (C: 8, 14, 17-20). In addition, a designer acted as
a user representative, an Imaginary user, when he imagined how the system would
be used in the use context (C2) and evaluated the usability of the existing system
before design work started (C5). The Imaginary user helps a designer to imagine
how a user would behave, use the system (C: 1, 2) and act (C2). The Imaginary
user was a character, a typical user, who would use the system. When users were
not involved in design, for example:
“Game players would be 50-60-year-old men who did not expect to see any 3D
animations. The car dealers were not 20 year-old guys, …they were brisk older
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persons... they own laptops, but not tablets …and work in an office and write
numbers with computers, not with mobile phones” (C1).
A designer imagined a use context in which a premium car owner would use the
system:
“If I drive a car at a 130-kilometer speed, what could I do with a touch-screen
in order to use it safely?” (C2).
Another type of imagined user was a persona, which was developed, based on
information collected from previous projects (C12). The persona description
included information on the user’s hobbies and life to understand to whom the
design was targeted and if the design concept would be part of their lives (C12).
Software developers acted as information providers (C: 1–5, 8, 10-12, 14-18,
20) and co-creators (C: 1, 2, 5, 8, 10-12, 14-18, 20). They provided information on
the design’s feasibility and developed the technical part of the design.
In some design cases a customer provided information for the design (C: 1, 3,
4, 5, 7, 8) since actual users were not present during the design phase. The customer
acted as a Secondary user and a user representative during the design process (C:
1, 5, 7). The designer trusted that the customer knew users of the system and their
requirements and needs (C: 1, 5, 7):
“He [customer] had worked with the game for 20 years, and he had a precise
view on what he wanted and what he did not … and how the game was played”
(C1).
“The customer knew that something needed to be done for the system and that
some parts of the system must be modified…there was always an old system
that was improved” (C5).
Other stakeholders who were not deeply involved in the design process acted as
information providers including usability experts, UX managers, product managers,
researchers, marketing managers, managing directors, software architects, test
engineers, sales managers and service managers. Information providers conveyed
data on design targets, market area, customer segment, the design’s technical
feasibility, usability and user needs. Usability experts (C: 6, 10, 13, 15, 20)
conveyed information on the usability of the design, a UX manager (C: 11, 15, 19)
reviewed the design, a product manager delivered customer requirements (C: 3, 10,
11) and a marketing manager (C: 7, 9, 20) provided information from the market
area and customer segment. A managing director (C: 4, 7) communicated the design
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idea. Researchers (C: 10, 15), an architect (C16) and test engineers (C17) provided
information on the design’s technical feasibility. Sales and service managers (C17)
possessed information on customer expectations.
Graphical designers (C: 1, 3, 6, 13-16), fellow designers (C: 3, 4, 6, 8, 9, 1214, 17, 20), industrial designers (C: 6, 18) and translators (C1) acted as co-creators.
Graphical designers created user interface components and layouts, and industrial
designers created the physical product design. Fellow company designers, who did
not work for the design case, helped the designer with the systems-design work.
Translators translated menu texts for a user interface (C1). Leaders such as project
managers (C: 1, 2, 5, 11, 16 - 18) and a team leader (C14) led the design work.
Personnel who worked outside the design case also provided second opinions
on the design (C: 2, 11) related to the design’s feasibility (C: 2, 11).
5.3

User involvement in design cases

During the empirical data analysis, some differences between the a priori model
and the design cases were discovered. These differences are related to the purposes
of the design phases, perceptions of the design phases, and the means to understand
Say, Do and Make user involvements. The differences between the a priori model
and the design cases, and how users were involved in the information systems
design, are discussed next.
5.3.1 User involvement during input phase
Input into design varied from an idea of a new system design to an existing system
that needed some modifications (Figure 3). Design processes applied in design
cases did not have a phase named “input”. Instead, in the beginning of design work,
design objectives were defined (C: 4, 8 - 10, 13, 15, 19), and in some design cases
there was an existing system that needed to be modified (C: 1, 3, 5, 16, 17). In
addition, in some cases there was information on both business (C: 7, 20) and user
needs (C18). Furthermore, in some cases there was an idea of a new system that
needed to be re-designed (C: 1, 2, 6, 11, 12, 14).
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5.3.2 User involvement during specify-context-of-use phase
The specify-context-of-use phase was understood in different ways. The purpose
of this design phase, how this phase was perceived, and stakeholders involved in
each design case are summarized in Table 4.
Table 4. Purpose, perceptions and stakeholders in the specify-context-of-use phase.
Purpose

Perception (design case)

Stakeholder

Collecting customer Customer meeting (C:1, 7), Kick-off

Designer (C: 1, 4, 5, 7), Customer (C: 1, 4,

information

meeting (C:4, 5)

5, 7).

Collecting

Investigating needs (C6), Research

Designer (C: 6, 19), Users (C: 6,19).

information directly

(C19)

from users
Collecting

Gathering information (C2), Analysis

information from

(C15)

Designer (C: 2,15).

different sources
Defining design

Focus of design work (C8),

Designer (C: 8, 9, 10, 18),

objectives

Understanding the topic (C9), Target

Fellow designers (C8), Product manager

of design (C10), Exploring the

(C10), Researchers (C10), Industrial

situation (C18)

designer (C18).

Defining

Requirements (C3), Design

Designer (C: 3,13), Product manager (C3),

requirements

idea/requirement (C13)

Marketing manager (C3), Graphical
designer (C13), Software designer (C13),
Fellow designer (C13).

Starting design

Ideation (C:11, 14, 17), Sketching

Designer (C: 11, 14, 16, 17), Fellow

(C16)

designers (C14), Software developers
(C17), Test Engineer (C17), Project
manager (C17).

Specifying

Specify user experience (C12)

Designer (C: 12, 20), Product manager

experiences or a

Product specification (C20)

(C20).

product

The purpose of the specify-context-of-use phase mainly was to collect information
from a customer (C: 1, 4, 5, 7), users (C: 6, 19) or from different information
sources (C: 2, 15). In addition, design objectives (C: 8, 9, 10, 18) and requirements
were defined (C: 3, 13). In a few design cases, the design already had been started
(C: 11, 14, 16, 17). In addition, a product or user experiences were specified in this
design phase (C: 12, 20).
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Based on the design cases, the specify-context-of-use phase was perceived to
collect customer information (C: 1, 4, 5, 7). Customer and user requirements were
discussed together with the designer and the customer during the customer
meetings. The designer received information on users and their tasks through
questioning and interviewing customers. In addition, the customer provided a list
of user requirements and user tasks were discussed together with a designer (C5).
The customer also conveyed users’ experiences while using the current version of
the system (C5).
The designer wanted to use the current system to understand user tasks, but the
customer did not allow it (C1). Instead, the designer received information from the
customer that the new solution was intended for use in running a business:
“We had a whole day with the customer to go through the idea, get an
understanding of it” (C1).
“The customer wanted to have a study on customer needs, business
possibilities and how to implement them from the design and service point of
view, i.e., how the service would be bundled” (C4).
“The customer knew that something should be done for the user interface…End
users have indicated their requirements…There was a need to pay attention to
these issues [user requirements]” (C5).
“During the kick-off meeting, we explored the components of the user interface,
and design tasks that needed to be accomplished” (C5).
…”Use context…we went through who would use the service” (C7).
Customer representatives also were interviewed to understand the design problem
from the company’s functional perspectives (C4):
“We organized interviews and group interviews to approach the problem and
the design task from different viewpoints; business, technology and customer
interface” (C4).
During the specify-context-of-use phase information was collected directly from
users with user studies (C: 6, 19). The designer interviewed users (C6) in the use
context (C19) and analyzed the collected data to understand user needs and the
context of use (C19). Some information on users from previous design projects (C8)
and user problems already was gathered (C18):
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“Teenagers were interviewed in pairs in order to understand their future needs”
(C6).
Information was collected from different sources inside the company (C: 2, 15)
and from existing systems (C15). For example, information on user needs and
requirements was collected from documents produced during a previous design
project (C2). In addition, new data were examined, e.g., studies that were executed
earlier to understand design requirements (C2). Information on technologies and
technical possibilities of existing systems also was collected (C15).
“But it was mostly like exploring existing data, an analysis of it, critique…”
(C2).
Furthermore, this design phase was understood as a phase when the objectives of
the design were defined (C: 8, 9, 10, 18). For example, the scope and focus of the
design tasks were defined. This design phase also was perceived to be a
requirements-definition phase (C: 3, 13). In addition, design work starts through
design ideation (C: 11, 14, 16, 17) and sketching (C16). In C16, the designer had
customer requirements specification; therefore, the design sketching already was
underway during this phase. In two design cases, this phase was understood to be
used for specifying. User experiences were specified based on user-group
information provided by the marketing team (C12). User-group information was
used when defining personas, i.e., describing users’ lives, e.g., hobbies, to
understand the design’s target users and whether the design would be part of their
lives. A product specification was made instead of analyzing the context of use
(C20), as recommended in the ISO (2010) design process. The product
specification consisted of market data and technical possibilities, as well as
information on user requirements (C20).
In addition, in this phase, information on the technology and market
requirements also was collected. The designer needed information on technical
limitations and possibilities to be able to design system functionalities (C: 10, 20).
In many cases, the designer investigated technological possibilities, e.g., touch
screens, PDA devices and control devices were used and analyzed (C: 10, 12, 13,
15, 20). Market requirements were related to customer segments and their needs
(C: 6, 7, 8, 9, 10, 12, 14, 15, 18).
The context-of-use phase was missing from case C3, and it was explained that
the context of use and users were already known. In addition, a previous version of
the system was in use.
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“We had specific users, and their needs were limited” (C3).
User involvement
Say and Do user involvements were based on what users said and did, comprising
of a user, an Imaginary user involvement and a Secondary user involvement (Table
5).
User involvement was based on information collected from potential users (C:
6, 19). Users were active participants in design and were pair-interviewed to
understand their needs and behaviors (C6). Users were interviewed in the use
context and users’ needs and expectations for the new system were explored (C19).
The users were involved in the design process partially, as they were not present all
the time (C19):
“The potential users were teenagers who were interviewed in pairs in order to
understand their future needs that could be met with the new solution” (C6).
“I explored the use context to understand it better... I interviewed users, how
they would use the solution” (C19).
In addition, there was information on users’ problems and needs that was collected
when users employed the current version of the system. Information on user
problems was available at the beginning of the specify-context-of-use phase (C: 5,
17, 18).
Imaginary user involvement was about how a designer imagined user needs
based on his or her own experiences of the use context (C2) and information
obtained from a customer (C: 1, 4, 7). A requirement specification contained
information on users, and the designer used that information while imagining user
needs (C: 9, 13, 16, 20). When profound user information was missing, the designer
imagined user needs and described users based on the information obtained from
the customer:
“The customer knew their consumer customers…the user segment was wellestablished during the existence of the company…one user group consisted of
senior persons who had bought their products for years…another user segment
was reached with diverse marketing campaigns that were organized in parallel
with the published online service” (C7).
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The designer defined usability targets in two design cases (C:1, 2). The targets were
learnability (C1) and safety driving (C2). Usability targets were specified based on
the information obtained from the customer (C1) and product manager (C2). The
learnability target was about how easy it was to learn how to use the system. The
safety-driving target was related to how easily the system could be used while
driving a car without compromising safety.
Secondary user involvement was related to user information that was
provided by product managers (C: 2, 3, 10, 11) and marketing managers (C: 12, 14,
15, 18), who delivered information on user segments and needs. Product and
marketing managers were customer representatives and conveyed their clients’ user
needs (C: 1, 4, 5, 7). A mutual understanding also existed within the project
concerning user needs, and the product manager was acting as a Secondary user
(C11):
“We had a general understanding of potential user needs within the project”
(C11).

81

Table 5. User involvement during specify-context-of-use phase.
User

User involvement

Design cases

User

Say

Users indicated their needs and problems with the
current version of the system (C: 5, 17,18).
The designer interviewed users to understand their
needs (C6).

Do

The designer interviewed users to understand their
behaviors (C6) and the use context while users
employed the current system (C19).

Imaginary user

Say

The designer imagined what users said based on
information obtained from a customer (C1).
The designer imagined what users said based on
information obtained from a product manager (C2).
User information was obtained from a specification (C:
9, 13, 16, 20).

Do

The designer imagined what users did based on
information obtained from a customer (C: 1, 3, 5, 7).
The designer defined user goals and needs based on
hands-on experiences (C2) and information (C1) on
the use context.

Secondary user

Say

The product manager identified users and their needs
(C: 2, 3, 10, 11).
The marketing manager conveyed information on
users and their needs (C: 12, 14, 15, 18).
The customer conveyed user information (C: 1, 4, 5,
7).
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5.3.3 User involvement during specify-requirements phase
The purposes of the specify-requirements phase were related to understanding user
and customer requirements (Table 6). Design requirements were obtained in many
ways.
The specify-requirements phase did not exist in half of the design cases. The
user and other requirements were got from other stakeholders besides users (C: 1,
9, 10, 12, 15, 16, 17) or were collected during the first phase of design (C: 6, 19).
In one case, user requirements were imagined within the design-project team during
the first design phase (C11). In one case, the specify-requirements phase was a
separate design phase and the first phase in which a requirement specification from
the product manager and marketing function was delivered to the designer (C3).
Table 6. Purpose, perceptions and stakeholders in the specify-requirements phase.
Purpose

Perception (design case)

Understanding user

Hands-on approach (C2), user studies (C: Designer (C: 2, 8, 13, 14, 18, 20),

Stakeholder

requirements

8, 13, 18), background and user study

User (C: 8, 13, 14, 18, 20)

(C14), research (C20)
Understanding

Agreements with the customer (C7),

Designer (C: 3, 4, 5, 7), Customer (C:

customer

workshops with the customer (C5),

4, 5, 7), Product manager (C3),

requirements

interviews (C4), requirements (C3)

Marketing manager (C3)

In one case, the hands-on approach was used to understand user requirements
through designer’s own experiences using an imaginary system in a use context,
because there were many documented user requirements for the design (C2). In
many cases, this phase was related to collecting user requirements with user studies
that were conducted with many methods, such as interviews, observations,
contextual inquiries and focus groups, to understand user needs (C: 8, 13, 14, 18,
20).
In some cases, customer requirements were discussed together with the
designer in face-to-face meetings (C7), during workshops (C5) and when the
designer interviewed customer representatives (C4). Customers talked about their
views and plans, and provided materials on what they had done earlier and in which
context the system would be used to understand the system environment and
requirements (C7). During the first meeting, an agreement between the designer
and the customer also was made in case 7. In addition, customers conveyed
requirements that related to user tasks that needed to be accomplished with the new
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system (C5). These requirements were documented together with the customer in
a workshop. In one case, user requirements conveyed by the marketing and product
managers were not perceived to be sufficient from a design perspective (C3). A
designer would like to have more information on user requirements concerning the
use of the existing system, although the customer had defined requirements for the
new version of the system. In case 3, there was a shortage of data related to user
behaviors:
“I needed information on users about how they manage to use existing systems
and what type of habits they had” (C3).
User involvement
User involvement mainly was related to Say and Do (Table 7). There were three
types of user involvement: involvement with a user, an Imaginary user and a
Secondary user.
User involvement was based on what users said and did. User involvement
was partial because users temporarily were present during this phase. User studies
were conducted with diverse means to understand users’ lives including their
behaviors, needs and problems (C: 8, 13, 14, 18, 20). For example, contextual
inquiries (C: 8, 14), observations (C: 8, 18, 19, 20), focus groups (C20) and
interviews (C: 8, 13, 14, 18, 20) were conducted among users. With observations
and contextual inquiry methods, it was possible to see how users accomplished
their tasks in use contexts and what sorts of problems they had:
“User studies were conducted among persons, who used and utilized sport data.
The target of the user studies was to find out users’ needs through the
contextual inquiry method. Collected user data was the basis for the concept
design, and the user data worked as fact- and need-based information” (C8).
“You need to understand holistically user’s life in order to better utilize the
user data” (C8).
“The target of user studies was to understand how users behave and what they
do in order to understand users of the new system” (C13).
“The users were observed, and additional questions were asked to understand
what and why users did in the real use context” (C14).
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“The target of user studies was to collect requirements for a new type of
control- device design, and observe what types of problems users had while
using different types of control devices in their tasks or work at that time. The
focus of studies was on simple control systems. Both observations and
interviews were conducted in real-use contexts“ (C18).
“With focus-group discussions and user observations information on user
needs and requirements for the design was collected. It helped to settle into
users’ position and to understand their problems” (C20).
Imaginary user involvement was related to user requirements collected by
imagining how a system would be used in the use context, and what a user would
say about it and do with it. The imagined system use was based on the information
obtained from a product manager (C2). The designer called this approach the
hands- on approach. That was a way for the designer to collect requirements and
to figure out user needs and technical requirements:
“I thought about how this could work in the real world” (C2).
The hands-on approach also helped the designer understand possible problems and
how the user can manage these problems. In this approach, user requirements were
developed in the imagined use context, when the designer imagined the situation,
user tasks and needs:
“I think about what would happen if I drive the car in 130 kilometers per hour
and try to operate a touch screen – what can I do with it in order to drive the
car safely? (C2).
The Imaginary user involvement also was related to the designer’s experiences of
user needs and goals, as the designer designed the current version of the system
(C3). The product manager (C2) and the marketing manager also have talked about
what users said. Additionally, in one case, information on users was collected from
the market (C3).
Secondary user involvement was related to other stakeholders’ requirements.
A product manager, a marketing manager or customer conveyed user requirements
to designers. The Secondary user involvement was about user requirements that
were discussed together with the customer during a workshop (C5) and when an
agreement between a designer and a customer was made (C7). The product
manager delivered information from the market (C: 2, 3) and the marketing
manager defined requirements together with the customer and discussed about
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them together with the designer (C3). Requirements were obtained from the
customer in a few cases: A customer and designer defined requirements together
during the workshop (C5), and the customer talked about expectations and provided
documents and other materials to be utilized in the design (C7). Customer
representatives also were interviewed to understand the design problem from
business, technology and sales perspectives (C4):
“At first, we recorded users, who they were and users’ tasks in an Excel table.
Then we analyzed user tasks and stripped down the tasks into pieces: starting
point of the task, end of task and when the task has been successfully completed”
(C5).
“We organized interviews and group interviews to approach the problem and
design task from different viewpoints; business, technology and customer
interface” (C4).
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Table 7. User involvement in the specify-requirements phase.
User

User involvement Design cases

User

Say

The designer interviewed users to understand their needs (C:
8, 13, 14, 18, 20).

Do

The designer observed users in the use context to understand
their behaviors, problems and tasks (C: 8, 13, 14,18, 20).

Imaginary user

Say

The designer imagined how the system would be used in the
imagined use context based on the data obtained from the
product manager (C2).
The designer knew users, the use context and user needs as
he designed the current version of the system (C3).

Do

The designer imagined how the system would be used in the
imagined use context based on the data obtained from the
product manager (C2).

Secondary user

Say

The product manager and the marketing manager delivered
information on the customer and user requirements that were
discussed together with the designer (C3).
The customer was interviewed to understand user needs
(C4).
A workshop, together with the customer, was held to
understand user requirements (C5).
An agreement with the customer was made to understand
user requirements (C7).

5.3.4 Design activities before actual design
Before the actual design process started, some preliminary design activities were
performed. The purposes, perceptions and stakeholders involved in these design
activities in each design case are presented in Table 8. The activities related to user
tasks, usability analysis, setting usability goals, analyzing collected user data and
creating design ideas.
In one case, the designer defined task paths together with a software
developer to understand user requirements:
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“We though about task paths; this could be one task path, that could be another
path…based on these, we started to think about how we present them and
construct [the system]” (C2).
In one case, a usability analysis for the previous version of the system design was
made to solve major usability problems first and determine usability errors before
starting the design process. In addition, usability analysis would reveal problems
that could be avoided in the later phases of design (C5). In another case, usability
goals also were set and were related to efficiency and effectiveness, and how safe
it was to use the system, as well as how quickly and successfully a user would
accomplish his or her tasks when using the system (C19):
“I have used Nielsen’s 10 usability heuristics. It has turned out to be a good
and effective way to quickly identify major usability errors” (C5).
Furthermore, in this phase, user data was analyzed. In one case, the data, collected
during user studies, were analyzed using contextual design models and methods
(C8). Models such as the flow model, affinity wall and the user-environment design
were utilized to understand collected data (C8).
In addition, design ideas were generated together with users in case 6. In
some cases, a designer created design ideas alone, without user data (C: 9, 18). In
few cases, a designer created design ideas based on the collected user data (C: 6,
19, 18, 20). The ideas were documented with storyboards to present them for users
and to make them more concrete in case 6. In one case, the design idea was created,
reflected, documented and accepted before design work began (C9).
Table 8. Purpose, perceptions and stakeholder involvement before the actual design.
Purpose

Perception (design case) Stakeholder

Understand user

Define task paths (C2)

Designer, Software developer

Usability analysis (C5)

Designer

Data analysis

User data analysis (C8)

Designer, Fellow designers

Create design ideas

Ideation (C: 6, 9,18, 19,

Designer (C: 6, 9, 18-20), Users (C6), Fellow designers

20)

(C6)

tasks
Usability
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User involvement
In this phase, Say, Do and Make user involvements appeared and user
understanding was formed based on a user, Imaginary and Secondary user
involvement (Table 9). In one case, user involvement was related to design
ideation, together with the designer and the users, who participated in the designideation workshops (C6).
The Imaginary user involvement was about how the designer imagined
potential use cases of the system and users’ tasks (C2). The designer conducted a
usability analysis for the current version of the system in order to understand
possible user problems, when using the existing system (C5). The Imaginary user
involvement also was related to designer’s ideation without users presence in case
9, or the utilization of user data collected during earlier phases of the design process
(C: 18, 19, 20). In some cases, the users were not physically present in this phase,
but user information was available (C: 18, 19, 20). In case 19, the usability targets
were set for the design based on the understanding of user requirements. In case 8,
Imaginary user involvement was related to analyzed user data collected earlier. In
case 16, the Secondary user involvement was related to the customer’s design
idea.
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Table 9. User involvement before actual design.
User

User involvement Design cases

User

Say, Do, Make

Users participated in the design ideation (C6).

Imaginary user

Say

The designer imagined potential use cases and tasks of the
system (C2).
The designer created design ideas based on user data (C: 18,
19, 20).
The designer defined usability targets for the design based on
the understanding of user requirements (C19).
The designer analyzed user data collected earlier (C8).

Do

The designer conducted the usability analysis for the current

Say

The customer selected the design direction based on users’

version of the system (C5).
Secondary user

experiences (C16).

5.3.5 User involvement during design-solutions phase
The design phase was perceived as design (C: 1, 2, 5, 7, 9 - 11, 15, 17 - 19), user
interface design (C: 3, 20), concept design (C: 4, 6, 8, 13, 14), design for
experiences (C12) or detailed design (C16).
In four design cases, design evaluations were understood to be part of the
design work, and design evaluations were executed in that phase (C: 9, 10, 12, 19).
In one case, the design work was divided into different design activities (C1). These
phases concerned other stakeholders’ tasks, customer feedback, programming and
translations, which were activities executed concurrently with design (C1). During
the customer-feedback phase, a customer evaluated a skeleton model and
interaction flow pictures to ensure that the design idea was understood. The design
was modified based on the customer’s feedback before the final skeleton model
and interaction flow pictures were delivered to the software developers. During
programming, the software developers implemented the systems design. During the
translation phase, the translation agency was responsible for translating user
interface terms into other languages based on user feedback. The translated terms

90

were checked with native Swedish and English speakers who were potential users
of the new system to ensure that the terms were understandable:
“We got clarifications for Swedish terms, but we had three versions of them.
We needed to get feedback for the terms from the translation agency, since car
dealers were not professionals. We were not able to give the game for the car
dealers to be played to understand the context” (C1).
The systems design was developed based on the information and requirements
collected during the previous phases of design. The information used in design was
related to the understanding of context of use (C2), usability problems with the
current system (C5), usability of existing solutions (C2), market information (C3),
user feedback on previous versions of the system (C: 3, 17), hunches on what could
be important to the customer (C4), user needs (C: 6, 8, 14), user goals (C8) and/or
user problems (C: 14, 18). Conclusions on the data were drawn based on the
information analysis to avoid making mistakes in the design:
“I had a rather good design draft,… what type of issues to avoid and what not.
Based on my conclusions, for example, the amount of text in the service should
be minimal and the content should mostly consist of images. The service should
be simple for the users to be able to use the service” (C7).
During the design process, it was important to enter users’ mindset to keep in mind
the user goals (C: 1, 2, 19). Potential users also were said to be considered during
design (C: 1, 2, 3). Personas rarely were defined, although personas would help
clarify designers’ thinking (C2). The system design that was created was considered
to present a situation from real-life:
“Shifting from the game to the real world should be easy” (C1).
User problems were considered during design. If the design of the existing system
was improved with a new technology, the designer imagined possible user
problems that were related to the current system:
“They [users] have had papers, Excel sheets, a laptop in front of them, and
business figures are fed into Excel sheets” (C1).
In some cases, usability factors were considered in design (C: 1, 3, 5). A customer
expects that a designer understands usability and how to factor usability measures
into design, as she was an experienced designer (C1). The design consisted of small
components that were modeled first, i.e., a skeleton model was made presenting the
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functionality of the design (C: 1, 5). In one case, flow pictures of the interaction
between a user and the system were created (C1). The outcomes of the design work
were produced in a two-week cycle (C1). In two cases, the customer evaluated the
outcomes (C: 1, 5) in order to obtain feedback and approval for the design. Several
alternatives were created and evaluated as well (C: 6-11, 13, 15-20).
User involvement
User involvement was based on what users said and did (Table 10). Users,
Imaginary users and/or Secondary users were involved in the design. In most cases,
the Imaginary users were the main involved users.
The user involvement was based on information related to user feedback and
collected user data. In one case, user feedback was related to evaluations of the
terms and words that were designed into system’s menu items (C1). These terms
were evaluated among potential users who did not use the system, but evaluated
the terms without knowing in which context those terms would be used (C1). The
user data collected earlier among users using pair-interviews (C6), focus groups
and observations (C20), interviews (C: 12, 13) or contextual inquiries (C: 8, 14)
was utilized when developing the design concepts. In one case, the design was
created based on the user feedback and the previous version of the systems design
(C17).
In one case, global user studies within potential users in the use context were
conducted (C12). In another case, user studies were executed with a focus-group
method and the concept design was presented to users with cartoons (C12). In one
case, design alternatives were evaluated first with paper prototypes among the
design team to obtain user feedback on the design alternatives (C19). Next, selected
design alternatives were evaluated among users with usability evaluations (C19).
In another case, a usability specialist executed design evaluations among users and
delivered data from evaluations to the designer when he focused on other design
activities (C10). In case 9, the designer discussed the design concept with potential
users, but did not conduct formal design evaluations to the design.
The Imaginary user involvement was related to imagined user problems (C1),
user needs (C: 10, 11) and overall system usability (C: 1-3, 5, 17):
“The design solutions were made based on usability-analysis data that were
made for the old system, as well as information on users and users’ tasks” (C5).
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In two cases, the designer attempted to users’ mindset to imagine how to use the
new system (C: 1, 2). In some cases, the designer explained what he or she thought
about the customer requirements (C: 4, 7, 16) that were discovered during
interviews (C4). In one case, the Imaginary user involvement was related to
evaluations conducted by other designers (C15).
In some cases, the Secondary user involvement was related to the customers’
step-by-step validation of the system design from wireframes to the final design (C:
1, 5, 16).
Table 10. User involvement during the design-solutions phase.
User

User involvement

User

Say

Design cases
Users evaluated user interface terms, but they did not
use the system (C1).

Say and Do

The designer developed design concepts based on the
user information collected earlier with pair interviews
(C6), contextual inquiries (C: 8, 14), focus groups and
observations (C20) and interviews in the use context
(C: 12, 13).
The designer created the design based on user
feedback on use of a previous version of the design
(C17).
User studies with focus-group method and cartoons
were conducted for concept designs to obtain user
feedback (C12).
Selected concept-design alternatives were evaluated
among users to obtain user feedback (C19).
A usability specialist evaluated the design based on
designer criteria (C10).

Imaginary user

Say and Do

The designer thought about imagined user problems
(C1) and user needs (C: 10, 11).
The designer attempted to users’ mindset (C: 1, 2).
The designer thought about the design’s usability (C:
1- 3, 5, 17).
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User

User involvement

Design cases
The designer created the design concept based on
customer requirements (C: 4, 7,16).
Other designers evaluated the design based on
potential users’ experiences (C15).

Secondary user

Say and Do

The customer validated the design step by step (C: 1,
5, 16).

5.3.6 User involvement during evaluate-solutions phase
The evaluate-solutions phase was for gathering user and customer feedback on the
design. The phase also was understood in many ways (Table 11).
In some cases, this phase was viewed as consisting of two different phases (C:
6, 14, 17). In C6 the evaluate-solutions phase consisted of the paper prototyping
and feedback phases. During the paper-prototyping phase, prototypes were created,
and in the next feedback phase, the design was evaluated with paper prototypes
among users. In C14, there were two phases, concept validation and paper
prototyping, employing usability specialists and design iterations with potential
users. In C17 usability was evaluated within two different stakeholder groups, and
the accuracy of prototypes varied. During the paper-prototyping phase, the design
was evaluated within the company, and during the usability testing the design was
evaluated through the functional prototype among potential users (C17).
In some cases, the evaluate-solution phase’s activities were related to customer
activities, such as customer acceptance (C5) or an evaluation (C7) when a
customer provided feedback on the design, and users were not participating in the
evaluations. In one case, this phase was perceived as the user-feedback phase, even
though the designer did not obtain feedback from potential users. Instead, the
designer discussed about the system with some persons working for the company
to get feedback on whether the design would work (C11).
Other descriptions of the evaluate-solution phase, in which users were involved,
include input for concept design, usability studies, testing, prototyping and
client interviews. During the input-for-concept-design phase, the concept design
was evaluated with potential users to ensure good experiences (C13). During
usability studies, the design’s usability was evaluated with potential users first,
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within the company, then from three locations worldwide (C20). During the testing
phase (C: 1, 15, 18), usability tests were executed both within usability specialists
(C15), globally with potential users (C: 15, 18), or with users who worked with the
system while the designer observed them and the customer executed the test (C1).
In one case, this phase also was perceived as the prototyping phase (C16), in which
the customer and potential users evaluated paper prototypes. In C4, this phase was
called client interviews because concept designs were evaluated and presented to
the customer’s clients.
Table 11. Summary of different types of phases for evaluate-solution.
Design phase

Design cases

Paper prototyping and feedback

C6

Concept validation and design iterations

C14

Paper prototyping and usability testing

C17

Customer acceptance

C5

Evaluation

C7

User feedback

C11

Input for concept design

C13

Usability studies

C20

Testing

C: 1, 15, 18

Client interviews

C4

In some cases, during the evaluate-solution phase, artefacts were collected from the
use context to aid data analysis. In some cases, during the observations, photos
and/or videos were taken from the work context (C: 4, 6, 8, 11, 13-18, 20). In one
case, pictures of functional views of tools and papers related to the operations were
taken (C4). The first concept ideas were shown at the end of the interviews so as
not reveal what kinds of issues the designer was studying:
“In the later phases of interviews, we presented (our) own concept designs. It
worked better that we did not reveal first what we studied, but we asked them
to describe their work and problems first” (C4).
When the design was evaluated with users, a functional prototype (C: 2, 3, 8, 17),
paper prototype (C: 2, 6, 8, 14, 15, 16, 17) or both were created to present a design
to users. Both formative and summative usability evaluations were made with paper
prototypes and high-fidelity prototypes (C8). In one case, the designer created
simple paper prototypes of the users’ task paths and evaluated them with a few
users (C2):
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“A few users tried the simple paper prototypes. We went through the task paths,
how they felt, how they saw it, could they use it” (C2).
“The design drafts were evaluated with real users to validate designs and
improve them. The usability tests were conducted globally in different locations”
(C15).
Users were not involved in the design-evaluation phase in all design cases. In some
cases, the design was evaluated through customer representatives (C: 1, 5, 7). The
role of the customer was to ensure that the design followed the original customer
idea and requirements (C: 1, 5, 7), and whether the designer understood the
system’s target users (C5). In one case, the customer did not ask the designer to
conduct usability evaluations among users for the design (C1). The customer
trusted that usability factors automatically were included in the design during the
design-solutions phase because the customer thought that the designer also was
usability professional (C1).
“The customer knew that we were usability professionals and (assumed) the
usability expertise would automatically be included in the project, therefore,
the customer did not ask us [designers] to conduct usability evaluations with
end users” (C1).
However, the customer tested the system design in the use context after the design
was complete and fully implemented (C1). Testing of the system was not formal or
conducted by usability professionals. The role of the designer was to observe the
test, as she would like to see how the users perceive the design:
“It would be nice to see, how they react on it; do they have any usability
problems?” (C1).
Users were involved in evaluating a solution once or several times during the
evaluation process. In one case, the evaluations were executed several times, i.e.,
the process was iterative, and design modifications were made based on the user
feedback and problems that occurred during use of the design (C3). A designer was
not involved in the design evaluations (C3), but an external agency executed design
evaluations, and the designer conducted data analysis on collected user data. The
designer made the most important changes to the design based on user feedback.
In one case, a combination of research methods was used to understand the use
context and user problems, and to evaluate concept designs (C4). Users were
interviewed, and their work tasks were observed in context before the interviews
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and ad-hoc interviews were conducted with some users. The concept designs were
presented at the end of the interviews:
“We asked persons to tell about their work, the pros and cons of their work.
We also observed persons in the work context while they worked in order to
understand the use context” (C4).
“In the later phases of interviews, we presented (our) own concept designs. It
worked better that we did not reveal first what we studied, but we asked them
to describe their work and problems first” (C4).
User involvement
User involvement varied between Say and Do. Users did not make anything during
this phase, but users revealed their opinions on the design and used the designed
system or a prototype of the system (Table 12).
User involvement was related to prototyped designs. Both a complete system
design and draft designs that were prototyped were evaluated during this phase. In
one case, users were able to use the final design of the system (C1) in the use
context. In some cases, users evaluated the paper-based design (C: 2, 4, 6, 8, 10,
14-17) or the functional prototype of the design to understand how it worked (C: 2,
3, 8, 13, 17, 18, 20).
Secondary user involvement concerned when actual users were not involved
in the evaluation, but a customer evaluated the design (C: 1, 5, 7) based on the
understanding of what users would say about the system and do with the system.
The customer used the system to understand how it would work when using it (C7).
In C1, the customer tested the complete system design, and the designer was able
to follow use of the system in the use context. In one case, user feedback from the
final design was not considered in the design because the design project had ended
(C1).
Imaginary user involvement was about the designer’s analysis of user
feedback without seeing users using the designed system. In C3, the designer
analyzed user feedback and how the users used the designed system based on the
user data that the designer obtained from the usability expert. In C3, the design was
evaluated several times i.e., iteratively before a system design was chosen.
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Table 12. User involvement during the evaluate-solutions phase.
User

User involvement

User

Say and Do

Design cases
Users provided their opinions on the complete solution
after the design was implemented (C1).
Users provided their feedback on a paper-based
design (C: 2, 6, 8, 14, 16, 17).
Users provided their feedback and accomplished their
tasks with a functional prototype (C: 2, 3, 8, 17,18, 20).
Users accomplished their tasks with the designed
solution several times as the design was iterated many
times (C3).

Secondary user

Imaginary user

Say

A customer evaluated the design (C: 1, 5, 7, 16).

Do

The customer used the designed solution (C7).

Say and Do

The designer analyzed users’ feedback and behavioral
data outside the use context (C3).

5.3.7 Design activities after design evaluations
In some cases, the design work continued after design evaluations (Table 13). For
example, user interface design started after design evaluations during the userinterface design phase, based on the user data that was collected, analyzed and
evaluated (C8). In one case, the design was modified based on the user- and
customer-evaluation results during final design to ensure design implementation
(C16).
In most cases, the last phase of design aimed to focus on documentation. The
design was specified during the documentation phase (C9) alternatively called the
specification and wireframes phase (C10), writing specification phase (C17) or
specification phase (C: 14, 15, 20). In one case, the final design phase was called
the implementation phase (C17), when the designer and the software developer
worked together to prepare the design for production. In concept design (C12), the
last phase was called the implementing-user-experiences phase, when the
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software developers distributed a functional prototype for other stakeholders to
present the design.
Table 13. Purpose, phase and stakeholder involvement after design evaluation.
Purpose

Design phase (design cases)

Stakeholder

Create the final UI design

User interface design (C8)

Designer

Create layouts and visual elements for

Final design (C16)

Designer

software development

Document the design

Documentation (C9), specification Designer
(C: 14, 15, 20)

Specify the design and document wireframes Specification and wireframes
for software development

(C10)

Finalize the design for production

Implementation (C17)

Designer

Designer, Software
developers

Create a prototype of the validated design

Implementing user experiences

Designer, Software

(C12)

developers

During this phase, users have no role, as the designer mainly concentrates on
finalizing the design, explaining the design to software developers and
documenting the design.
5.3.8 Summary of the user involvement
The previous sections discussed user involvement in information systems design.
Based on the empirical data, there were differences between design situations when
a new system design was created and when an existing system design was improved.
In this section, user involvement is summarized, and differences between designing
a new system and improving an existing system are discussed (Figure 4).
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Fig. 4. The summary of the user involvement in the empirical design cases.

Designing a new system
User involvement in designing a new system mainly was based on Say and Do user
involvements, which were prevalent in the Specify user, context of use and
requirements phase and in the evaluate-solutions phase, but not during the designsolutions phase. In one case, Make user involvement appeared during the early
design phases and during design ideation, which is part of design-solutions phase.
The Say and the Do user involvements were realized particularly at the
beginning of information systems design, during the specify-context-of-use and
specify-requirements phases, when users were interviewed or observed, or when
they were participating in the focus-group discussions (C: 6, 8, 13, 14, 18, 19, 20).
Imaginary and Secondary user involvements were not common at the beginning of
information systems design. In one case, the Imaginary user represented what users
would Say and Do (C2). In another case, a Secondary user revealed how users
would use the system and what they would say about it (C4).
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During the design-solutions phase, Do and Say did not prevail, but Make
appeared in one design case, when design ideas were developed together with the
designer (C6). Rather, Imaginary user involvement occurred clearly during the
design-solutions phase. The designer made use of either user data collected among
users (C: 8, 13, 14, 18, 19, 20) or imagined user data in design (C: 2, 9, 10, 15). In
one case, the designer created design concepts based on a Secondary user’s needs,
i.e., how the customer understood user requirements that were conveyed for the
designer (C4).
In the evaluate-solutions phase, user involvement was tangible: Say and Do
user involvements were common. Some designs were evaluated first among
usability experts, then among users (C: 14, 15). In some cases, a paper prototype
design was presented to usability experts first, and after the expert evaluation, a
functional prototype was developed, and user feedback on the design was collected
(C: 14, 15). Design evaluations were not always conducted with potential system
users (C2). In one case, a designer selected a few people who worked for the
company to discuss the system design with him, e.g., tasks executed by using the
system were examined. In addition, a designer collected information on users’
emotions when using the system. Also, feedback on how people viewed the design
and whether they would use the system was discussed (C2).
Improving an existing system
When an existing system was improved, users did not participate during specifycontext-of-use and the specify-requirements phases, nor did they participate
during the design-solutions phase. Instead, users were only involved during the
evaluate- solutions phase. The Make user involvement was totally missing from the
design process here users did not participate in the design.
The Say user involvement was very limited during the specify-context-of-use
and specify-requirements phases. In some cases, the basis for Say user
involvement was users’ feedback on the previous version of the system (C: 3, 5,
17). The Do user involvement was missing from the first phases of design. Instead,
Imaginary and Secondary user involvements appeared during the early phases of
design. As Imaginary users, designers imagined what users would Say and Do
based on the information received from Secondary users (C: 1, 5, 7). In one case,
information from the product specifications, product managers (C3) and marketing
managers (C3) was analyzed to understand users. In C16 the product specification
was analyzed to understand users. In some cases, a designer defined user goals and
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needs based on the information received from the customer concerning the use
context (C: 1, 3, 5, 7). In some cases, the Secondary user - in this case, a customer
- conveyed user information for the designer (C: 1, 5, 7, 16) during the early phases
of design.
During the design-solutions phase, system users evaluated some elements of
the design. For example, user interface terms were evaluated with system users
during the design-solutions phase (C1) without using the system. In some cases, a
designer, as an Imaginary user, was involved in design. The designer thought
about users and user problems and the usability of a design during systems design
(C: 1, 3, 5, 17). In some cases, design concepts were created based on customer
requirements when a customer acted as a Secondary user (C: 4, 7, 16).
During the evaluate-solutions phase, users evaluated the design and used a
final system (C1) or a design prototype (C: 3, 17, 16). In some cases, Secondary
user evaluated the system design based on the requirements (C: 5, 7).
5.3.9 The revised user involvement model
The a priori model (Figure 2) was used in the empirical data analysis. Based on the
data analysis, a revised user-involvement model was created, since the a priori
model did not include other stakeholders’ involvement, and how Say, Do and Make
user involvements appeared in each information systems design phase. In addition,
user involvement was different depending on if the design case concerned
designing a new system or improving an existing system.
The Say, Do and Make user involvements and actors in the information systems
design are presented in Figure 5 with circles: The white color indicates user
involvement; black indicates Imaginary user involvement and grey indicates
Secondary user involvement.
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Fig. 5. User involvement in design cases mapped to the a posteriori model of
information systems design.

During the empirical data analysis, two types of design situations were detected:
designing a new system and improving an existing system. These situations are
integrated into the revised information systems design model. Say, Do and Make
user involvements that are related to designing a new system are presented at the
core of the revised model of information systems design process. The Say, Do and
Make user involvements that are related to improving an existing system are
presented in the outermost cycle of the process.
The revised information systems design process model comprises three design
phases for both designing a new system and improving an existing system: ‘Specify
user, context of use and requirements’; design solutions and evaluate solutions.
According to the empirical data, the process of information systems design was not
straightforward at the beginning of the design process, and user information was
scattered or missing. Information on users, the use context and requirements was
not necessarily documented in a specification. Instead, the designer collected it to
understand system users, context of use and requirements. User information was
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received from customers, product managers and/or marketing managers. In some
design cases, information was collected inside the company or from other
information sources such as existing solutions. In design cases in which user
information was missing, it was collected using different methods. For example,
field studies were executed or a common understanding of users was formed inside
a project. Designers tried to understand the use context by personally acting as a
user or observing users in the use context. If a requirements specification with userneeds data was available, the design process began right away (C16).
The input for design was an existing solution, idea, a user need, a business
need or a goal for the design. Based on the empirical data analysis, a separate phase
for specifying the context of use and requirements was not perceived as necessary,
as information on context of use, users and requirements was not collected
systematically, but only before the design-solutions phase. In most cases,
information gathered at the beginning of information systems design was about
users’ overall understanding, the use context and requirements. In the a posteriori
model, the first phases of information systems design are revised into a single phase
called ‘specify users, context of use and requirements’. In most cases,
information on users, use context and requirements was collected and analyzed
during the early phases of design.
Some design activities were combined into the design-solutions phase. In the
revised model, the design-solutions phase consists of design ideation, prototype
development and design documentation because these tasks were viewed as
important design activities. Design ideation was executed before design work, but
now in the revised model, it is part of the design-solutions phase. The empirical
data analysis showed that design ideation was related to the Make user involvement,
which was about co-creation together with users. In many cases, different types of
design prototypes were developed and presented to potential system users during
design evaluations. The designs were usually developed iteratively, i.e., designs
were developed further based on user feedback collected during the evaluatesolutions phase. In many cases, the design was documented after user evaluations.
Design documents were usually shared with software developers to ensure that the
design was implemented as it was designed.
Secondary user involvement was integrated into the evaluate-solutions phase
in the revised model. In many of the studied cases, the designs were evaluated with
system users in usability tests as many times as needed. In some cases, customers
evaluated and approved the design in this phase based on their requirements.
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The revised model of the information systems design process factored both an
Imaginary and Secondary user as a part of the holistic user involvement in the
information systems design process. The Imaginary and Secondary user
involvements were based on Say and Do because the Make user involvement is
relevant only with users. By definition in Make user involvement actual users
participate in the information systems design process by themself. Therefore it is
possible to find users’ future needs and wishes.
The empirical data analysis showed that customers and designers were heavily
involved in the design process. The Secondary user involvement was about how
customers or customer representatives conveyed information about their customers
directly to the design team or to a designer. The Imaginary user involvement was
related to designers’ involvement in design and how they imagined what users
would Say or Do based on the information received from the customer
representative and/or how a designer understood users through earlier design
experiences.
5.3.10

User involvement

Say, Do and Make user involvements were included in the revised information
systems design process model to understand users holistically.
User involvement in ‘specify user, context of use and requirements’ phase
Say, Do and Make user involvement were visible in a new information systems
design. The Say user involvement was common when improving an existing system
design. In some cases, users provided feedback on existing system design and
designers used that information as a user requirement for the system design (C: 3,
5, 17).
With a new system, the design idea was developed, and assumptions for the
new design also were created in cases 9 and 12. The Say and Do user involvements
in the design cases were based on information collected using methods that
supported design activities. For example, contextual information and information
on users’ behavior, needs and goals were gathered through interviews, pairinterviews, contextual inquiries, observations and/or focus group discussions. In
one case, Make user involvement was realized when users were participating in
design ideation (C6). The Make user involvement impacted the design’s quality, as
it was meant to focus on a system’s quality through having users participate in the
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design from the beginning (C: 6, 8). In one design case, the importance of the user
involvement was highlighted particularly in a new system design because designers
needed to make assumptions about user needs if users did not participate in design
ideation (C8).
In some cases, both Imaginary and Secondary user involvements with Say
and Do were considered during the early phase of information system design, both
in a new system design and when improving an existing system design.
The Imaginary user involvement was included at the beginning of the design
process in the revised information systems model as a design activity, when the
designer would create a big picture of the system design. The designer, acting as an
Imaginary user, collected and analyzed users’ contextual information, customer
data and other requirements. The Imaginary user involvement in the revised model
directed the focus toward design activities to make assumptions on user needs and
goals, create personas and scenarios, and plan user studies. The basis for the
assumptions about Imaginary users was designer’s experiences that were verified
with user-involvement data. A product specification, market studies, user segments
and/or existing competitive solutions were used as input for the designer to make
assumptions about user needs and to immerse himself or herself into the user’s
mindset.
The Secondary user involvement was related to customer requirements and
understanding actual end-user customers. The Secondary user involvement was
analyzed, and the designer was responsible for ensuring that customer requirements
were understood. In most cases, the Secondary user involvement helped to focus
design activities and in some cases, to plan user studies.
User involvement in the design-solutions phase
In most cases, in a new system design, user needs, requirements and/or feedback
were used while designing the system. In one case, users participated in design
ideation (C6).
The design was based on Say and Do Imaginary user involvements, as users
were not involved in the process. In some cases, second opinions on the design
were collected, but the designer was responsible for the whole design. In cases 2
and 9, the designer told that they were experienced designers and knew how to
design. In some cases, usability targets, user goals, and user experience targets were
considered in design, although direct user involvement was lacking. In most of the
cases, the data gathered during the previous design phases were used to understand
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user involvement. In addition, in some cases, the Say user involvement appeared
when users provided feedback on some parts of the design. For example, users
commented the terminology (C1). Secondary users were not involved in the design
process during this phase.
User involvement in the evaluate-solution phase
In most of the design cases, Say and Do user involvement appeared in the evaluatesolutions phase, as users were using the designed system. Both designing a new
system and improving an existing system were based on Say and Do user
involvements.
As the empirical data analysis showed, design evaluations were conducted in
the use context to ensure that the evaluations were as natural as possible. In some
cases, design evaluations were conducted iteratively. In one case, the system design
was developed step by step, and the design was modified and tested with users as
many times as needed (C3).
In the evaluate-solution phase, in most of the cases, users evaluated both paperprototypes and functional prototypes. Both summative and formative usability tests
were executed with the system design. In some cases, a Secondary user participated
in the evaluation. The Secondary user involvement was about approving the design
from the requirements’ perspective, i.e., Say & Do user involvement appeared (C:
1, 5, 7, 16). In some cases, usability experts made preliminary design evaluations
from a usability perspective before the design was evaluated among users to find
obvious usability problems.
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6

Discussion

The purpose of this study was to understand user involvement in the context of
information systems design and how user involvement is perceived through what a
user Says, Does and Makes. This chapter answers the main research question:
How is user involvement perceived in the information systems design process?
To find the answer, I first explored extant literature on user involvement in
information systems design to produce a pre-understanding of the themes, concepts
and processes related to the research topic under investigation. Then I created the
a priori model based on the literature analysis. The model was used to analyze the
empirical data gathered from 20 design cases. Based on the research findings, a
revised model, the a posteriori model of user involvement, was developed and
associated with an empirically rooted information systems design process. The
model was presented in the previous chapter (Figure 4).
In the literature analysis of user involvement in information systems design, it
became clear that user involvement was an integral part of the human-centered
design process (Karat, 1997; Wilson et al., 1997; Bekker & Long, 2000, Kujala,
2003), and it should be included in the core of the information systems design
process. Generally, the impact of user involvement was viewed as positive, and was
understood as affecting user satisfaction (Kujala, 2003). User involvement also
made positive impacts on systems, as it could enhance systems acceptance and
commitments (Maguire, 2001). It was possible to discover user requirements
effectively when users were involved in the design process (Kujala, 2003). In
addition, it could be argued that a user was the most important stakeholder in the
user-centered information systems design process and should be associated directly
with the process (Karat, 1997; Wilson et al., 1997; Bekker & Long, 2000, Kujala,
2003).
6.1

Answering the research question

In this study, user involvement was formed around a user, an Imaginary user and a
Secondary user and design situations, which could be used with a new system
design or to improve an existing system design (Table 14). The Say and Do user
involvements were perceived by designers to have made a significant impact on
design during the new system design process. The Say and Do Secondary user
involvements were prevalent when an existing systems design was improved. Users
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were involved in new system design during the early phases, when a designer
constructed understanding of potential users and the context of use and user
requirements, then again later, when users evaluated the system design.
Based on the empirical data when an existing system was improved, Say and
Do Secondary user involvements were most common during the early phases of
design, when a designer specified a user, the context of use and requirements, then
later during the design-evaluations phase. The Secondary user conveyed user
information for a designer based on knowledge of his or her customers. Although
the Say and the Do user involvements were prevalent at the beginning of a new
system design and when improving an existing design, in some cases Imaginary
user involvements also appeared. In addition, in situations when the existing design
was improved, users also evaluated the system design in some cases.
The empirical data showed that Say and Do Imaginary user involvements were
most common during the design phases, both when a new system was created and
when an existing design was improved. The Imaginary user involvement was based
on envisioning how a user would operate a system and say about it. The designer,
as an Imaginary user, also made use of his or her design experiences and
understanding of users in the information systems design based on user
requirements perceived at the beginning of design.
Based on this study’s findings, Make user involvement in information systems
design was seldom occurring, partly because of the selected design cases in which
co-creation methods in design were not utilized often.
Table 14. Mainly occurring forms of user involvement in the information systems design.
Specify user, context of use

Design solutions

Evaluate solutions

and requirements
A new system

Say & Do User involvements Say & Do Imaginary user

design

Say & Do User

involvements

involvements

Improving an

Say & Do Secondary user

Say & Do Imaginary user

Say & Do Secondary user

existing design

involvements

involvements

involvements

6.2

Discussion of results

The present study’s results confirm some of the earlier research findings, which
will be discussed next. Recommendations on how to involve users in information
systems design are provided. The recommendations are related to overall user
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understanding and how user involvement can be made use of in each information
systems design phase based on the created User Involvement Centered Design
(UICD) model.
6.2.1 Understanding users of a system
As extant literature has highlighted, the comprehensive understanding of users in
design was viewed as important (Blomberg & Karasti, 2012; Sanders 1999, Cain,
1998). The understanding of users should be formed based on Say, Do and Make
user involvements, i.e., what users Say, Do and Make. In the studied design cases,
the understanding of system users was formed based on information collected
among users, derived from data conveyed by Secondary users or as an Imaginary
user imagined it.
Make sure you know who users are. It is essential to know who the users are
to design usable systems. In the studied cases, designers understood system users
at least to some extent. If users were not met, the Secondary users conveyed user
information, forming the basis of user understanding. However, designers were not
necessarily sure in advance about who eventually would use the designed system.
In some cases, the user group that eventually uses the system could be totally
different from the target user group for whom the system originally was designed.
According to Iivari et al. (2010), it is essential to understand all stakeholders who
interact with a user to know who users are and involve users to help develop new
solutions. User groups have become more heterogeneous, complex and diverse. For
example, an information-system professional, an average middle-aged layperson, a
teen techie and a grandmother all might use the new system (Iivari et al., 2010).
Document users. In one case, after a customer in a Secondary user role
described a user segment in the data, the designer continued to describe potential
users in more depth, including information on age, gender, context, tools, devices,
and professions to be able to imagine system use and user needs. In the data, the
redefined and imagined user group was not necessarily written into a document,
but instead merely kept in mind as the designers explained how they utilized user
information during design. A written user-group description e.g., personas would
help a designer aid communication with other stakeholders, such as software
developers, a project manager or a product manager, as well as focus on potential
system users.
Involve user representatives. Based on the empirical data, in some cases, a
user representative acted as a user if a potential user was not present. A
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representative user, known as a Secondary user, conveyed user information to a
designer. The results of this research confirm earlier research findings that other
stakeholders in direct contact with users could represent users, e.g., during a
system’s development. Such user representatives were often referred to as
mediators (Damodaran, 1996; Iivari 2004). The mediators’ role could be
consultative or participatory, but overall, their position in organizations might be
problematic if they were not part of the development team (Gould & Lewis, 1985;
Rosenbaum et al., 2000). However, in this study, Secondary users were partially
involved in the design process – first, at the beginning of design, and afterwards,
during design evaluations. The Secondary users’ role was not viewed as
problematic. On the contrary, Secondary users ultimately ensured that user
requirements defined at the beginning of the design process were met. Secondary
users were considered to be business professionals with long experiences of their
customers’ needs and therefore information provided by them in the early phases
of design was regarded to be reliable. Although according the literature, a
comprehensive user understanding should be formed based on direct user
involvement and collaboration with users (Bannon, 1991).
Model users to aid design. Users were represented in the data as stereotypes,
i.e., persons who would use the new system in the future. This type of user-group
representation was received from a marketing perspective. If the descriptions of
stereotypes were not perceived to be users of the system, designers redefined
system users. In one case, the designer imagined how the system would be used,
e.g., in extreme contexts. User models, such as persona descriptions, rarely were
made, but personas still were considered to aid designers’ thinking about users. The
findings confirm previous study results that personas were not widely utilized in
design. The data behind the persona descriptions was not necessarily based on user
studies, and personas were not necessarily documented on a paper (Chang et al.,
2008). Based on the data, in many cases persona descriptions created by a designer
were made based on in-house user information collected from e.g., previous
projects. The persona descriptions were created at the beginning of the design
process, and they consisted of users’ lifestyle and hobbies as well as predictions of
pleasant future experiences when using a system under development. With
personas, it was possible to build predictions about users (Hasdoğan, 1996), which
this study also confirmed.
Use practical means to understand users. The data in this study showed that
if a designer did not meet potential users face-to-face, creativity, the designer’s own
design experiences and imagination drove the understanding of user needs at the
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beginning of design. Practical means that were used to understand users included
exploring of the use context, imagining the use situation, and experiencing and
using an existing and identical type of system. According to Hasdoğan (1996), selfmodeling tools are also used to understand users. In one case, the designer imagined
how to use the future system in the real use context. In the 20 case studies there are
examples that the designer, as an Imaginary user, utilized available in-house
information on user needs without seeing or hearing them. In many cases, designers
utilized information on existing technologies and solutions that were designed for
intended users by other designers.
6.2.2 User Involvement Centered Design (UICD) model
The User Involvement Centered Design consists of ‘Specify user, context of use
and requirements’, Design- solutions and Evaluate-solutions phases. User,
Secondary user and Imaginary user involvements are mapped to the UICD model.
UICD model is a tool that can be used to plan user involvement activities and
to verify how these activities have been carried out in different design phases.
UICD is also a communication tool that helps different stakeholders to understand
the importance of user involvement. User involvement Say, Do and Make activities
can be planned, reviewed and recorded in the model to see how users are involved
in the design process and to examine how users actually were involved in. For
example, if users will be observed and interviewed during the early phase of design,
Say, Do user involvements are recorded to the ‘Specify user, context of use and
requirements’ phase (Figure 6).
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Fig. 6. The UICD model without and with user-involvement mappings.

The principles of the UICD model are discussed next (Table 15). The fundamental
principle of the model is that users are the most important stakeholders and
should be involved in each phase of the information systems design process and
design situations, as discussed earlier. If users are not directly involved in the design
process, a Secondary user can represent them. User information conveyed by the
Secondary user should be collected directly from users. For example, a customer,
as a Secondary user, should be well-informed about user needs. A designer makes
use of user information both from the Secondary user and from user data collected
directly from users in design. An Imaginary user can help designers think about
users’ needs and requirements, but actual user data should be made use of as far as
possible in design.
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Table 15. The principles of the UICD model.
Principle

Principle in brief

Fundamental principle

Users are the most important stakeholders.

The first principle

Understand users holistically.

The second principle

Users should be allowed to Say, Do and Make from the start.

The third principle

Secondary user information is documented and it is reliable.

The fourth principle

Plan enough time to collect user information.

The fifth principle

Plan enough resources to understand users and user requirements.

The sixth principle

Emphasize user involvement.

The first principle of the user-involvement model is to understand users
holistically, i.e., Say, Do and Make user involvements should be obtained to reveal
tacit knowledge and to meet user needs. It is not enough to rely merely on what
users Say and designers imagine. Instead, information on what users Do and Make,
as well as up-to-date user information, should be made use of in the systems design,
both when designing new systems and when improving existing systems. For
example, if a new technology is developed, users should be involved in the systems
design especially if the technology is still immature. Users’ views on technology
can differ sharply from those of designers (Bannon, 1991); therefore, it is essential
to include user involvement in the systems design process. If a designer does not
understand the technology, it is difficult for him to create user models and to present
scenarios for users. Involving users in the systems design can help designers learn
which user requirements can be met with the new technology.
A second principle of the user-involvement model is that users should be
allowed to Say, Do and Make from the start using different means, methods and
approaches. As the empirical data demonstrated, user data can be collected among
potential system users through several methods, e.g., interviews, observations,
contextual inquiries and focus groups or through combination of these methods. In
addition, co-creation methods developed in academia can be used to understand the
Make user involvement. Such methods are not widely made use of in the empirical
design cases, as there is no time to learn or try out new methods. Based on the cases,
methods developed in academia are regarded as not applicable to real-life design
problems. The empirical data shows that developing the design process with
appropriate means is not viewed as part of the designer’s work; therefore, only
methods learned earlier are applied.
A third principle of the model is to ensure that the Secondary user
information is documented and reliable to avoid errors and misinterpretations of
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users’ needs and requirements. The empirical data showed that when available,
documented user requirements and other possible artefacts are considered to
replace physical user involvement when users are not involved in the design. The
documents can be either made in-house or published reference systems that are
evaluated to understand their pros and cons, and to design a better system. Iivari &
Molin-Juustila (2009) report similar findings in their studies that user
understanding is gained through documents, specifications and reports. For
example, usability reports, field studies and specifications can impact how a
product is developed (Iivari & Molin-Juustila, 2009).
It is essential to ensure that the Secondary user understands what kind of user
information is needed in systems design to ensure that user data provided by him
or her are useful. Based on the design cases, Secondary user information is not
always considered to be sufficient or detailed enough to be utilized in the design.
Grudin (1991) also has found that the information provided by other organizational
divisions, e.g., customer service, marketing or sales, was limited and not useful to
those to whom it was forwarded. It is essential for a designer to know what types
of methods are used to collect user requirements provided by the Secondary user to
obtain a comprehensive understanding of user needs. However, according to the
studied cases, secondary user information is considered to be trustworthy and
reliable. Lengthy work experience with users can replace user involvement as well.
Earlier studies also discuss how sound domain knowledge of user representatives
can replace user involvement (Kotro, 2007).
A fourth principle of the model is to plan enough time to collect information
on users and to analyze the information to be used in the design. In addition, if the
design work is part of a larger project, designers must be involved in planning. It
can take more time to plan how to involve users in the design process, and it also
can take some time to sort out where to find actual users and which methods can
be used for co-creation together with them. A customer also should know that it is
essential to understand users and user requirements before starting the system
design. Other factors can impact design schedules, such as customer requirements
that must be met within planned schedules. According to Grudin (1991),
competition between companies can force them to release dense improvements as
solutions that prevent scheduling sufficient time for user participation.
A fifth principle of the model is to plan enough resources to understand users
and user requirements. For example, a designer can get help from a usability expert
to collect and analyze user information. Grudin & Poltrock (1989) argued that
usability practitioners should contribute to design in its early phases.
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A sixth principle of the model is to emphasize user involvement in the
systems design process. In the UICD model, Say, Do and Make user involvements
are integrated into each systems design phase. Using the model, other stakeholders
involved in the systems design, e.g., managers, can better understand that user
involvement is part of the design process.
User involvement in early phases of design
Both empirical data and extant literature demonstrated that user involvement is
important at the beginning of the design process (Norman & Draper, 1986; Kujala,
2003). Designers who have less experience with user studies have realized that it
was possible to obtain useful data from users with different research methods. In
the UICD model, user studies and means to understand users should be conducted
in different systems design situations to understand what users Say, Do and Make.
Versatile research methods can be used to understand what users need and require,
and to involve users in the information systems design process from the start.
In empirical design cases research methods such as contextual inquiries, focus
groups, pair-interviews or a combination of qualitative methods, e.g., observations
and interviews were used in the early phases of the design. A combination of
qualitative methods can be utilized to reveal tacit knowledge (Wood, 1997). With
contextual inquiries, it is possible to involve the whole design team in the design,
investigate a use context in-depth and observe users’ primary needs. Overall, with
contextual design method, it is possible to reveal tacit knowledge about users’ lives
(Holzblatt & Byer, 2014). Tacit knowledge is related to a user’s problem-solving
knowledge, which has become tacit due to heavy use (Wood, 1997). With
contextual inquiries, it is possible to possess a deep understanding of user
requirements from the beginning, although contextual design has been criticized
for only focusing on users’ work and not considering individual characteristics,
needs and aspirations (Iivari & Iivari, 2006). According to Maguire (2001), focus
group method can help reveal information on users’ attitudes, opinions and feelings
about the design, as well as provide a collective view of the design problem.
However, with the focus-group method, it might not be possible to cover tacit
knowledge that is relevant to a designer. Users’ feedback on the previous version
of the existing system design also can be collected and analyzed to understand user
requirements and to determine whether those requirements have been met and
whether user feedback has been understood comprehensively.
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Other methods that can be used to understand user requirements include
heuristic usability analysis and task analysis. According to one design case, these
methods were under consideration to replace the need for user studies. The usability
analysis is viewed as offering enough information to understand Say and Do user
involvements and to discover possible problems in the design. Although a designer
in one design case conducted a usability analysis, he faced resistance in doing that.
A representative from marketing did not see any value or benefits from executing
usability analysis for the existing system design. These kinds of organizational
obstacles also have been disclosed in extant studies (Iivari & Molin-Juustila, 2009).
In one design case guidelines provided by the ISO standard (2010) and task analysis
were used to provide information on users during the early phase of design. The
ISO standard of human centered design (2010) was perceived to be a good
guideline to present representative design approach for customers, but it also was
viewed as not detailed enough to support design very well.
Other means of understanding users can be used in systems design, e.g.,
scenarios, personas and self-modeling tools. Only a few methods were used to
model and understand users and their requirements in the studied design cases.
Scenarios were utilized in a few design cases to model users’ tasks and situations.
Task analysis was used more than scenarios or personas in the early phase of design,
when user requirements were specified. Instead, self-modeling tools were used,
such as “hands-on approach” (C2), to understand use context. The reasons for a
low utilization of different methods that were developed earlier and presented in
extant literature, it was felt that those did not support early-phase design practices.
However, task analysis was one of the most-used methods in user-centered design
used in organizations (Vredenburg et al., 2002).
These methods can aid designers in obtaining useful information on users at
the beginning of design. However, according to the empirical data, designers did
not know which methods could be used for particular design problems to collect
useful information. Designers only used methods that were familiar to them to
investigate user needs, avoid pitfalls and obtain relevant data. Ozcelik et al. (2011)
said companies do not have methodological approaches or guidelines on how and
when to utilize different user-centered methods to understand users.
Use involvement in design-solutions phase
Say, Do and Make user involvements need to be significant during the actual design
phase. Even in the empirical design cases, the design-solutions phase is regarded
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as professional design work. In general, design is considered to be designer’s work,
as extant literature shows, i.e., users are not designers (Bødker & Nielsen, 2010).
Allow users to be involved in design. In one of the empirical design case,
potential users were involved in the design by commenting on user interface
terminology and participating in design ideation. Even though users commented on
terminology, it was not possible to determine whether they understood the terms as
the terms were presented alone outside of the use context.
As the empirical data revealed, a designer formed the understanding of users
based on collected user data during previous design phases, co-creation together
with users and/or users’ feedback that was used in design. The analyzed data
comprised user tasks, user goals, use cases and/or usability goals. The designer also
thought about technical constraints and design guidelines. In some cases, findings
from the usability analysis, user feedback on the current version of the system
and/or customer requirements also were considered in design. In some cases, there
was no information on whether certain requirements or information was not
thoroughly examined, but was put aside instead. In some cases, the designer entered
the user’s mindset and had a mental dialog with imagined users while designing.
In extant literature, the dialog between the imagined users and the designer’s mind
is called internal dialogue, and it aims to help produce the design (Kover, 1995;
Courbet et al., 2007).
System’s usability and user experiences must be considered. The data
showed that design work was usability-driven, arising from concepts describing
designers’ own work, such as usability design and usability analysis. Overall,
usability also was regarded as important in the information systems design.
Somewhat surprisingly, designing for user experiences and thinking about user
experiences were not common, even though designers’ job titles usually referred to
user experience design. The rationale behind the lack of user experience design
could be that user experience is viewed as a vague concept and that a generally
accepted definition for user experience is lacking.
Develop methods and means to involve users in design. In the design cases,
there were no proper means to help users participate in the design when a new
system was designed. Designers commented that it was difficult for potential users
to imagine something new if you did not have anything concrete to show.
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User involvement in design evaluations phase
Empirical data showed that design evaluations among users were based on what
users Said about the design and what users Did with the design. It is essential that
both Say and Do user involvements are included to reveal tacit knowledge when
a user interacts with a system and his or her tasks are observed. It is essential to
conduct design evaluations iteratively, i.e., more than one design round of
evaluations should be done.
Meet users. Designers did not participate in evaluations or meet users, but a
moderator or a usability expert was responsible for conducting a usability
evaluation based on the designer’s guidance. A moderator or a usability expert
acted as a mediator when directly discussing systems design together with users
during design evaluations. Based on extant literature, a mediator acts as user
representative in design evaluations while in direct contact with users (Iivari, 2004).
The lack of resources, e.g., money, limits designers’ participation in design
evaluations. However, it is essential for the designer to meet with users and observe
how they accomplished their tasks, obtain insights and ask additional questions to
improve the design. It also might be possible to collect tacit knowledge separate
from usability reports. According to the empirical data, some of the designers did
not participate in design evaluations.
Both a User and a Secondary user should evaluate the design. With user
evaluations, it is possible to reveal whether user requirements are met. In design
cases, in which the designer was an entrepreneur, only a Secondary user evaluated
the design based on his or her strong knowledge of users’ needs, i.e., what users
would Say or Do with the new system. The Secondary user involvement was not
necessarily revealing tacit knowledge, as this usually would require users’ presence.
The Secondary user knew design requirements best and was able to evaluate and
approve the design based on his or her understanding of his customers. In some
design cases, design evaluations were not executed among users because an
agreement between the entrepreneur and customer did not include usability
evaluations. In addition, in the case of an entrepreneur, it would be beneficial for a
user (i.e., a outsider) to evaluate the design to avoid design bias. The main reason
cited for neglecting design evaluations was that a customer has not requested them,
possibly to reduce systems- design costs or from a possible lack of understanding
about the value of design evaluations. As Bloomer & Croft (1997) noted, the
benefits and values of usability were not understood among different stakeholders
for many reasons. To increase the value of usability, its benefits need to be
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communicated to different stakeholders from different organizations working on
development projects (Bloomer & Croft, 1997).
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7

Conclusion

7.1

Summary of results

The focus of this research was to increase understanding of how user involvement
is perceived in information systems design. The study’s objective was to investigate
Say, Do and Make user involvements i.e., what a user Says, Does and Makes.
Understanding how users are perceived in the information systems design process
is important for organizations to develop design processes and educate designers
on how to design solutions that benefit users. In addition, designers can reflect on
their design experiences and discover whether they need to involve users more
aggressively in their design activities.
With this study, the following research question was answered: How is user
involvement perceived in the information systems design process? An answer to
this question was provided and discussed in the previous chapter. In this chapter,
the principal research findings are summarized.
The research revealed different forms of user involvement: direct user
involvement, Imaginary user involvement and Secondary user involvement.
Imaginary user involvement was related to designers’ understanding of user needs
that was based on their long design-work experiences and knowledge of potential
users. In most of the cases, examining existing systems and information about them
as well as exploring future use contexts, in which the new system would operate,
generated user information. In some cases, designers when acting as Imaginary
users thought that they were professionals who really knew users’ needs without
meeting them. Secondary user involvement entailed customers’ or customer
representatives’ understanding of users. It was quite common for designers to
perceive Secondary user information as too generic and not as useful in the design
process.
Based on the research findings it was concluded that the early phase of
information systems design process in the studied cases comprises a single phase
to determine context of use, users and requirements forming an overall picture of
the design problem. In the new model, design ideation, prototyping and design
documentation are integrated to design-solutions phase.
Say and Do user involvements are important in information systems design.
Make user involvement cannot be ignored, even though it rarely appeared in the
empirical design cases. The Make user involvement is a way to co-create together
123

with potential system users throughout the design process and to access users future
dreams and/or tacit knowledge.
When the objective of information systems design was to create a new system,
user involvement was significant. In most cases, users were involved in design from
the beginning of the process through the design-evaluation phase. Say and Do user
involvements appeared from the start. Interviews, contextual inquiries,
observations and/or focus- group discussions were conducted with users to
understand their needs, goals and behaviors. It was surprising that the Make user
involvement was almost non-existent, appearing only in one design case. The
reason for this might be lack of time and resources for planning and executing
participatory design. It also might relate to the lack of knowledge on how to conduct
cooperative design activities, even though tools and methods for co-creation have
been developed. User involvement was unusual during the design-solutions phase
as well. Instead, designers acting as Imaginary users created the design based on
their understanding of user needs. In most of the cases, during the evaluatesolutions phase users were again participating in the design; commenting, using
and evaluating the system design under development.
If a design was related to improvements to an existing system, user
involvement was not common. In some cases, users provided feedback on the
current system, but did not participate in the design. In many cases, the early phase
of design was more or less focused on discussions between a Secondary user and
designer acting as an Imaginary user. The Secondary user conveyed Say and Do
user data. A designer, as an Imaginary user, tried to understand requirements
defined by the Secondary user and how the existing system should be improved. In
addition, the designer delved into user’s mindset and imagined how a future system
could be used. In some cases, in design-solutions phase, a user commented on some
parts of design, but the designer designed the system based on Secondary-user-data
in the early phase of design.
During design evaluations, Say and Do user involvements were prevalent;
users were able to contribute to design, to evaluate it using the modified system. In
some cases, a Secondary user provided comments on the design based on his
understanding of user involvement, what users would say and do, and how the
improved design would meet the specified requirements. The Secondary-user
participation in design evaluations depended on users’ participation. If users were
not involved in the evaluations, the Secondary user acted as a user representative.
The results of this research can guide companies and design organizations in
developing their design processes and procedures, as well as to realize that different
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dimensions and forms of user involvement exist. One user involvement is not
enough, but a mixed set of user involvement containing Say, Do and Make can
create an in-depth understanding of user involvements in information systems
design. In addition, companies and design organization can use the UICD model
to plan user involvement activities and to review whether users have been
comprehensively involved in the systems design process and how.
7.2

Contribution to the research community

Even though the importance of user involvement in information systems design has
been known for decades, no studies have attempted to understand users in
information systems design comprehensively, combining the standardized humancentered design process with Say, Do and Make user involvements. In this study an
a priori model based on extant literature was created, tested and validated with 20
design cases. The study’s results demonstrated that some of well-known userinvolvement elements existed and were used in the design process, but some of
them were not known. Therefore the a priori model needed to be extended.
Extensions to the a priori model were Imaginary and Secondary user involvements
with Say and Do dimensions. If users or a Secondary user are not involved in the
design process, an Imaginary user is representing a potential system user.
The Make user involvement did not relate to the Imaginary or Secondary user
involvements at all. The Make user involvement can be made only when potential
users reveal their ideas, feelings and dreams about future information systems.
Secondary users and Imaginary users can have a role in Make, e.g., acting as codesigners, but cannot access to the deepest levels of user experiences or represent
users in the co-creation process by knowing what users feel or dream.
Even though Imaginary and Secondary users can be involved in the
information-systems design process, holistic user involvement should be formed
based on understanding what users say, do and make. A comprehensive picture of
user involvement requires understanding current user activities (Do user
involvement), including information on what users think of information systems
(Say user involvement), as well as giving users opportunities to ideate future
information systems (Make user involvement). In many cases, requirement
documents or product specifications represented the Say user involvement in
empirical design cases, including information on general user needs. A designer
should gather information with different methods to understand what users Do here
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and now, and involve users in co-designing with them to better access tacit
knowledge.
There is not much information in extant literature on whether any differences
in user involvement existed between different types of design cases. The results of
this study showed that user involvement is more common when a new system is
designed than when an existing system is improved. Say and Do user involvements
are more common in new system design cases during the ‘Specify context of use
and requirements’ phase, as well as when the design is evaluated. The Say and Do
Secondary user involvements are quite common in the early phase of design in
evolutionary-design cases. Both users and the Secondary users can evaluate designs
during design evaluations.
This study demonstrated that a need to enhance information systems design
curricula exists. Courses that particularly make use of different co-creation means
and when to use different methods in design are needed. In addition, advanced
courses for experienced designers need to be created, focusing on human-centered
design tools and methods to be used in information systems design to aid in
understanding system users.
The user-involvement-centered information systems design model that is
created based on the research data can be used to plan user involvement activities
and to verify whether users have been comprehensively involved in the systems
design process and how. The model also can be used as a communication tool
between different stakeholders to see the importance of user involvement in
information systems design process and especially in the early phases of the design
process.
7.3

Contribution to practice

The research results are based on small and large design cases, including
international cases. The UICD model can be utilized in a wide variety of design
projects within public or private organizations.
Research and development organizations can adopt the UICD model for use in
a variety of information systems design and development projects. It is also
essential for organizations and companies to understand the different forms of user
involvement: User, Imaginary user and Secondary user involvements impact on
holistic understanding of user needs and requirements in information systems
design. This information can prompt companies to change their design focus from
other stakeholders to the intended users of the system. Furthermore, companies can
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discover possible areas that need improvement in procedures and processes, and
decide whether design methods should be changed to focus more on understanding
potential users from the start. In addition, it is important for organizations to realize
that it is essential to schedule time and devote resources for user involvement and
provide learning possibilities for experienced designers to use new methods in
information systems design to create systems that users like.
The knowledge about Say, Do and Make user involvements may help a
designer to realize that it is not enough to rely on one-sided user data in information
systems design to create systems that users value. In addition, a designer can
discover the need to utilize or develop methods to use in design to understand how
to factor user needs into the design. The present study’s findings can help designers
discover areas that might need improvements in their design practices and to
develop their design skills.
7.4

Limitations

This study’s objective was to utilize different types of design cases - small, large
and international - to get a broader perspective on the research topic. Data were
collected from 20 design cases that the informants personally selected as examples
to represent their design experiences. According to the selected user involvements,
Say, Do were widely used, whereas Make appeared only in one design case. The
informants could have been asked to provide information on design cases and how
users were involved in these cases before the interviews in order to obtain
knowledge of design cases beforehand. If design-case information were provided
with informants’ background information, it would have been possible to know
whether a need exists to seek more design cases in which cooperative design
approaches have been utilized. In addition, the utilization of co-creation approaches
in the information-systems design process could have been one recruitment
criterion when selecting designers for the semi-structured interviews.
The informants of this research were very experienced designers. They were
Finns, most of whom were living in Finland, and some of the research results could
be particular to a specific country or design culture. For example, less experienced
designers living outside Finland could have different perspectives. However, nearly
all design cases were aimed at international markets, and most of the informants
have designed systems for global use.
A qualitative study method was the best way to collect information on user
involvement, as qualitative research methods were already used in extant studies
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on user involvement. With the qualitative method, it was possible to get in-depth
understanding of the phenomenon. It also would have been possible to use a mixedmethod approach that combined both qualitative and quantitative research methods.
An online survey could have been sent out far and wide to thousands of
international designers, seeking quantitative data on the use of user-involvement
methods in the design process. Such data could have been used to plan interview
questions. However, based on the present study, it would have been easier to
conduct such as survey after the qualitative study to extend knowledge how
different user-involvement methods are used in different phases of information
systems design process.
7.5

Recommendations for future research

A future research topic should focus on the Make user involvement to further verify
the results of the present study and understand the topic in more depth because in
the present study, only one representative design case used Make user involvement.
In addition, it would be interesting to know how less experienced designers,
who have finished their studies and have good theoretical knowledge on humancentered design, perceive Say, Do and Make user involvements in information
systems design. Future research can examine whether a short design experience
and the new, theoretical knowledge gained during studies could impact the
perception of Say, Do and Make user involvements. It would be particularly
interesting to examine whether users can be more active participants in the
information systems design than the empirical data in the present study
demonstrated.
An international study could be conducted among designers to obtain a broader
view of user involvement. The study could examine whether any cultural
differences between different countries on the perception of Say, Do and Make user
involvements exist in the information systems design process.
The present study’s results could be used as a hypothesis for the future study
among less experienced designers to test it further and to determine whether
societal changes impact the perception of user involvement in the information
systems design, e.g., how the rise of social media and the rapid development of new
technologies affect perceptions of user involvement.
It would be interesting to test the UICD model as a communication tool to find
out if the model can improve communication between different stakeholders and
how user involvement can actually be integrated into design practices.
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The information on the empirical design cases was collected using interviews.
It was impossible to analyze, e.g., requirement documents or information provided
by a marketing function or a customer. In the future, if possible, it would be
interesting to know what kind of information on users has been documented and
utilized in information systems design, and whether the information could help in
understanding systems users better.
It is important to continue research to find out reasons why participatory
design methods are not commonly used. It should be easier in the future to find
suitable design cases for both qualitative and quantitative studies, due to that
digitalization of services has increased the need for service design and
multidisciplinary co-creation work within organizations.
After these interviews, two separate studies already have been conducted: the
concepts of user experience and usability, and how students perceive usability
design. The first study, related to the notions of user involvement, was a quantitative
study among students. The study’s findings already have been published (Tokkonen
& Saariluoma, 2013). The second study was a design experiment using the thinkout-loud method, which entails observing how students solved a design problem.
This study’s results have not yet been published.
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Appendices
Appendix 1. Research themes discussed during the interviews
Interview topics
•

Design case, Design approach

•

Challenges during the design

•

Restrictions related to the design

•

Design outcome

Methods, tools, processes
•

Design process and phases

•

Information: What kind of information was needed during the design?
What kind of information was missing?

•

Tools and methods: What kinds of tools and methods were used during the
design?

•

User studies: Extant studies. Requirements: What kinds of requirements
were utilized in design?

User
•

Who was the user? Was the user involved in the design process and when?

•

What kind of information did you obtain from users? Was the information
of users beneficial?

Stakeholders
•

Who was involved in the design process? Stakeholder roles: What kind of
information did you obtain from stakeholders?
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Appendix 2. Background questionnaire
Background information
Gender:

Age:

Profession (responsibility area):
Work experience (in years):
Work experience while working in UI/UX roles:
Could you describe in which product/service-development phase are you working?
Education and major:

Please list some courses and study programs related to design, user interfaces,
usability and user experiences that you have taken during your studies and at work.
Exact names from the courses are not necessary. Merely providing the courses’
topics in sufficient.

Do you have any research experience? What kind of research have you conducted?

What kind of research methods have you used during your user studies?

What kinds of skills are needed to perform your job well? Did you have these skills
when you started your career?

What is user experience (provide your own definition)?
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Appendix 3. Description of data sources.
Gender
Male

Education

Job title

Experience

M.Sc., Process

Usability specialist

13 years

Research Lead

10 years

Engineering
Female

M.A. Media and design
technology

Male

M.A. English Philology

UX Manager

10 years

Female

B.A. Industrial Design

Principal Designer

16 years

M.Sc., Information

UI designer

13 years

Concept Manager

5 years

Male

processing science
Female

M.Sc., Information
processing science

Female

Student, Engineering

Senior UI Designer

14 years

Male

M.Sc., Economics

UI Specialist

9 years

M.Sc., Economics and

UI Specialist

10 years

Product Manger

4 years

Principal Designer

17 years

UX Manager

8 years

CEO/UI Designer

19 years

Laboratory Technician

4 years

Creative Lead

7 years

Male

Business
Male

B.Sc. Production
economics, M.A. Industrial
design

Male

M.Sc., Industrial
Engineering and
Management

Female

M.Sc., Information
Processing Science

Female

M.Sc., Process
Engineering

Male

M.Sc., Information
Processing Science

Male

M.Sc., Information
Management

Male

Architect

CEO, Designer

>15 years

Male

M.Sc., Psychology

CEO, Designer

15 years

Male

MSc, Tech

Usability Designer

4 years

Male

B.A., Industrial Design

Industrial Designer

3 years

Female

B.A., Graphic Design

Graphical Designer

15 years
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