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Abstract

How to develop usable groupware

Anna Eriksson & Linda Falk

TOUCHE (Task-Oriented and User-Centered process model for developing
interfaces for Human-Computer-Human Environments) is a process model for
software development created to develop groupware. The creation of TOUCHE is
part of a research project carried out at three Spanish universities. The aim of the
project is to create a complete process model for the development of usable
groupware. This thesis is part of this project and aims to further advance the
TOUCHE process model so that it fulfills its aim on developing for usability. The
thesis is based on research from the HCI (Human-Computer Interaction) and CSCW
(Computer-Supported Cooperative Work) fields. In the thesis a new version of
TOUCHE is created which has a strong focus on developing for usability. This is done
by selecting four principles from the HCI field, incorporating what is considered to be
most important when developing for usability. The principles are a strong focus on,
and the involvement of users throughout the whole process, an iterative process,
multidisciplinary design, and aim for groupware usability. TOUCHE is analyzed from
these principles and missing elements are identified. The difficulties of integrating
these elements into TOUCHE are discussed and finally elements are chosen to be
integrated into TOUCHE. These elements include a usability guide, evaluation cycles,
prototyping, pre-documentation and a multidisciplinary team.
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POPULÄRVETENSKAPLIG BESKRIVNING 
TOUCHE (Task-Oriented and User-Centered process model for developing interfaces 
for Human-Computer-Human Environments) är en processmodell för 
mjukvaruutveckling, speciellt anpassad för att utveckla grupparbetsverktyg, så kallade 
"groupware". Det är en typ av mjukvara som används när flera användare ska 
samarbeta och interagera med varandra. Exempel på grupparbetsverktyg är Google 
Docs, MSN, Skype och olika mjukvara för virtuella konferenser och möten. 
 
TOUCHE är en del av forskningsprojektet DESACO som pågår i Spanien mellan tre 
spanska universitet och som har som mål att ta fram en processmodell för att kunna 
utveckla användarvänliga grupparbetsverktyg. Detta är mycket relevant forskning då det 
i nuläget inte existerar någon sådan modell och de grupparbetsverktyg som utvecklas 
idag ofta uppfattas som svåra eller omständliga att använda. 
 
Examensarbetet utgör en del i detta projekt och det syftar till att säkerställa att 
TOUCHE utvecklar användarvänliga grupparbetsverktyg. Detta examensarbete baseras 
på forskning inom områdena HCI (Human-Computer Interaction, på svenska människa-
datorinteraktion) och CSCW (Computer-Supported Cooperative Work, på svenska 
datorstött samarbete). I detta examensarbete vidareutvecklas TOUCHE med inriktning 
mot användarvänliga grupparbetsverktyg. 
 
Då det inte fanns någon färdig metod för hur man utvecklar en befintlig processmodell 
så skapade författarna en egen sådan. Denna metod gick ut på att studera HCI- och 
CSCW-forskning och därefter välja de fyra principer som av författarna ansågs vara de 
viktigaste för att kunna utveckla användarvänlig mjukvara. De principer som valdes var; 
fokus på och involvering av användare genom hela utvecklingsprocessen, en iterativ 
utveckling, multidisciplinär design samt fokus på användarvänlighet inom området 
grupparbetsverktyg. TOUCHE analyserades sedan utifrån dessa principer och element 
som saknades för att TOUCHE skulle uppfylla principerna identifierades. 
 
Examensarbetet avslutas med en diskussion om svårigheterna med att integrera dessa 
element i TOUCHE och slutligen integreras valda element i TOUCHE så att den 
uppfyller de fyra principerna. Dessa element utgörs bland annat av en 
användbarhetsguide, utvärderingscykler, prototyper, förhandsdokumentation och 
multidisciplinära utvecklingsteam. 



  1  

TABLE OF CONTENTS 
1	   INTRODUCTION ....................................................................................................................3	  

1.1	   BACKGROUND........................................................................................................3	  
1.2	   FORMULATION OF THE PROBLEM.......................................................................4	  
1.3	   PURPOSE OF THE ESSAY.....................................................................................4	  

2	   BACKGROUND: THE TOUCHE PROCESS MODEL ...........................................................5	  
2.1	   INTRODUCTION ......................................................................................................5	  
2.2	   THE REQUIREMENT PHASE..................................................................................6	  

2.2.1	   STEPS........................................................................................................7	  
2.2.2	   REPRESENTATION OF INFORMATION ..................................................7	  

2.3	   THE ANALYSIS PHASE...........................................................................................9	  
2.3.1	   STEPS........................................................................................................9	  
2.3.2	   ROLE AND TASK IDENTIFICATION .......................................................10	  
2.3.3	   STRUCTURE AND BEHAVIOUR ANALYSIS ..........................................10	  

2.4	   THE DESIGN PHASE.............................................................................................12	  

3	   THEORY...............................................................................................................................14	  
3.1	   SOFTWARE DEVELOPMENT ...............................................................................14	  

3.1.1	   SYSTEM ENGINEERING.........................................................................14	  
3.2	   HUMAN-COMPUTER INTERACTION (HCI)..........................................................14	  

3.2.1	   INTRODUCTION TO HUMAN-COMPUTER INTERACTION...................14	  
3.2.2	   THE ROLE OF HCI IN SOFTWARE DEVELOPMENT ............................15	  
3.2.3	   USABILITY ...............................................................................................15	  
3.2.4	   USER-CENTERED DESIGN (UCD).........................................................15	  
3.2.5	   METHODS IN UCD ..................................................................................17	  

3.3	   GROUPWARE........................................................................................................20	  
3.3.1	   BACKGROUND........................................................................................20	  
3.3.2	   GRUDINS CHALLENGES IN GROUPWARE DEVELOPMENT ..............21	  
3.3.3	   GROUPWARE USABILITY ......................................................................21	  
3.3.4	   AWARENESS...........................................................................................22	  
3.3.5	   DISCOUNT EVALUATION METHODS ....................................................23	  

4	   METHODOLOGY .................................................................................................................24	  
4.1	   PROBLEM AREA ...................................................................................................24	  
4.2	   COLLECTING DATA ..............................................................................................24	  
4.3	   OPERATIONALIZATION OF THEORY..................................................................25	  

4.3.1	   OUR METHODOLOGY ............................................................................26	  

5	   ANALYSIS............................................................................................................................27	  
5.1	   PRINCIPLES ..........................................................................................................27	  
5.2	   ANALYZING TOUCHE FROM THE PRINCIPLES.................................................29	  
5.3	   DIFFICULTIES IN INTEGRATING .........................................................................30	  

6	   RESULTS .............................................................................................................................31	  
6.1	   HOW TO FULFILL THE PRINCIPLES ...................................................................31	  

6.1.1	   MAIN ELEMENTS TO BE INTEGRATED INTO TOUCHE ......................32	  
6.2	   THE NEW VERSION OF TOUCHE........................................................................35	  



 

  1  

6.2.1	   OVERVIEW OF THE MODEL ..................................................................35	  
6.2.2	   THE DEVELOPMENT PHASES...............................................................37	  

7	   DISCUSSIONS AND REFLECTIONS..................................................................................44	  

8	   REFLECTION ABOUT THE ASSIGNMENT........................................................................45	  

9	   SUGGESTIONS FOR FURTHER RESEARCH ...................................................................46	  

10 REFERENCES .....................................................................................................................47	  



 

  2  

DEFINITIONS 
Human - Computer Interaction (HCI): Studies the relationships between human users 
and computer systems. HCI tries to make the interactions between the two easier. HCI 
is a multi-disciplinary field that seeks to provide an understanding of the users, the tasks 
they perform and the way in which a computer system needs to be structured to 
facilitate the easy carrying out of those tasks. (Faulkner, 1998) 
 
Computer-Supported Cooperative Work (CSCW): Is a research field within HCI 
concerned with designing computer-based technology to support cooperation (Grudin, 
1994a) 
 
Groupware: Is a kind of software in which people cooperate through an application. 
Groupware is a kind of CSCW. (Webopedia, 2009) 
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1 INTRODUCTION 
In this chapter a background to the problem will be given, followed by problem 
formulation and the purpose of the thesis. 

1.1  BACKGROUND 
Software was traditionally developed by programmers, to be used by other 
programmers within the IT industry. In the seventies, methodologies and processes were 
invented to handle the complexity of development and several process models emerged 
during this time. (Granollers, Lorés & Cañas, 2005) 
 
During the eighties, the technical development made computers cheaper and faster and 
thereby people without computer experience began using computers and software in 
their daily work. The new group of users did not have any computer expertise and 
therefore the design of software needed to be changed so that ”ordinary” people could 
use computers. This development created a gap between developers and users that had 
not been apparent before. They no longer shared the same knowledge of computers or 
the same understanding of the context in which the software was supposed to be used. 
(Granollers et. al, 2005) 
 
The existing process models could not handle the new challenges. There was a need for 
change to make sure that software developed would be adapted to the intended users 
and their work condition. During this time a new research field emerged regarding 
software development with methods and techniques for achieving usability and 
involving users in the development process. This field was called Human-Computer 
Interaction (HCI) and is today a well-established research field. (Granollers et al., 2005) 
During the last years, the rapid growth of Internet has yet again changed the use of 
software. Today, software is often used to support collaborative work between people 
located in different places. This kind of software is called groupware and involves 
several users cooperating through computers. This puts new demands on software and 
thereby also the development processes. (Granollers et. al, 2005) 
 
The growing diversity of users and the emergence of groupware have increased the 
complexity of the already complex process of software development. Still the most 
common process models used today are based on the same methodology as the ones 
used in the eighties, and many concepts and methods are still the same. Even though the 
models have been modified to better meet today’s demands there is no accepted process 
model today for the development of usable groupware. (Penichet, 2007) 
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1.2  FORMULATION OF THE PROBLEM 
DESACO is a research project in Spain between the universities of Lleida, Castilla y La 
Mancha and Granada with the purpose of improving the development of groupware. A 
part of this project is to create a process model, called TOUCHE. The aim is that 
TOUCHE will be a complete process model for development of groupware, with a 
focus on developing for usability. The next step in the research project is to make sure 
the focus on usability is ensured so that TOUCHE can be the complete process model 
that the software development world needs. 
 

1.3  PURPOSE OF THE ESSAY 
The purpose of this thesis is to further develop the TOUCHE process model so that it 
focuses on developing for usability. This will be done by creating a new version of 
TOUCHE based on Human-Computer-Interaction (HCI) principles. 
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2 BACKGROUND: THE TOUCHE PROCESS 
MODEL 

In this chapter the TOUCHE process model, henceforth referred to as ”TOUCHE”, will 
be presented and explained on a high level. The purpose is to give the reader a basic 
understanding for TOUCHE rather than giving a complete explanation. This chapter 
will serve as a base to the new version of TOUCHE. The templates and diagrams shown 
in this chapter are used to make the chapter more illustrative and easier to understand. 
The example used is from a groupware development for multiuser document editing. 
Only a few of the templates and diagrams used in TOUCHE are presented in this 
chapter. 

2.1  INTRODUCTION 
TOUCHE stands for Task-Oriented and User-Centered process model for developing 
interfaces for Human-Computer-Human Environments. It was originally defined in the 
doctorial thesis ”Modelo de proceso para el desarollo de interfaces en entornos CSCW 
centrado en los usarios y dirigido por tareas” by Victor M.R. Penichet at the University 
of Castilla-La Mancha in 2007. TOUCHE is a System Engineering model that defines a 
process with three phases and a methodology to be performed in every phase. The 
model is based on classical System Engineering but has extensions to handle the 
development of groupware user interfaces. It is based on well defined templates, models 
and diagams.  TOUCHE is centered on participants’ need as members of a group and 
considers the tasks the participants have to perform. (Penichet, Lozano, Gallut & 
Tesoriero, 2008) 
 
The model has been developed since there is a lack of methods that tackle the 
development of user interfaces for groupware. There have been many proposals on how 
to tackle the development of groupware, however none of them defines a complete 
process model specifically devised for this. The vast majority of them are approaches 
coming from the Human-Computer Interaction field, and therefore they do not tackle 
Software Engineering methodological aspects for creating computer software. 
TOUCHE aims to be a complete System Engineering model for the development of 
Computer-Supported Cooperative Work (CSCW) with a defined vocabulary, 
methodology and ontology. (Penichet, 2007)  
 
TOUCHE aims to give developers better, clearer and more structured information about 
the final users by including flexible ways to represent social structures and interaction. 
TOUCHE is still under construction and there are currently three phases finished. These 
are the requirement phase, the analysis phase and the design phase. The fourth phase 
currently being developed is the implementation phase. (Penichet, 2007) 
 
TOUCHE can be seen in figure 1. A brief explanation will follow about the process 
phases. 
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Figure 1 - The TOUCHE process model 

2.2  THE REQUIREMENT PHASE 
In the requirements phase, the goal is to set system requirements, identify actors, 
objectives and organizational structure of the system. The requirements phase is heavily 
based on collecting information in specific templates that are developed specifically for 
TOUCHE. The information in the templates will be carried on through the process and 
be used in the following phases as a base for further development. The requirements 
phase is carried out in five different steps. These steps have an internal order but are in 
reality carried out interdependently. (Penichet, Lozano, Gallud & Tesoriero, 2009a) 
 

!"

!"

#$%&'($)$*+,"-.+/$('*-"

0*.12,',"

3$,'-*"

45$*678.69*".*5"
5$,8(':69*"9;"#91$,"

45$*678.69*".*5"
5$,8(':69*"9;"<.,=,"

!" !"

!"

!"!"#$%&'$()#*%(+,$*%-&'*(./&0%&1(
2!)+.3(

!"#$%&'$(45,$&/,*%(+,$*%&'65,(
./&0%&1(2!4+.3(

7!'$5%#( 78*9:/%*1*,$#(

>?"0*.12@$"
:(9A1$)"59).'*"

B?"45$*6;2".*5"5$,8('A$"
,2,+$)"9AC$86!$,"

D?""4*5$*6;2"
($%&'($)$*+,"'*"
,2,+$)"9AC$86!$,"

E?"F.+/$(".*5"9(-.*'@$"'*"
G2,+$)"#$%&'($)$*+,"

398&)$*+"

H?"I(-.*'@$"
($%&'($)$*+,".*5"

9AC$86!$,""

<.,=".*5"#91$"'5$*678.69*"

4;&##*#( <=.( >.(4.(

G+(&8+&($" J$/.!'9&("

G+(&8+&($".*5"A$/.!'9&("

3$,'-*"
K.!$-.69*.1"L95$1"

M($,$*+.69*"L95$1"

N?"45$*6;2".8+9($,".*5"
9(-.*'@.69*",+(&8+&($"



 

  7  

2.2.1 STEPS 
- Collect information regarding the problem domain (optional step); This can be 

done through the use of interviews, brainstorming, questionaries and 
observations. 

- Identify actors and organization structure. An actor is one or several persons that 
interacts with the system. Every actor will be documented in specific actor 
templates.  

- Identify and describe system objectives. Each objective will be documented in 
specific objective templates. 

- Identify functional, non-functional and information requirements for every 
system objective. Every requirement will be documented in specific requirement 
templates. 

- Organize and prioritize requirements and objectives. 
Gather and organize all collected information (objectives, requirements and actors) in a 
System Requirements Document. Key points in the document are traceability matrixes 
which show the relationships among requirements and objectives.  
 
(Penichet et al., 2009a) 

2.2.2 REPRESENTATION OF INFORMATION 
The information collected in the requirements phase is put into elaborate templates that 
states the information needed for the development process. The approach extends the 
proposal of Amador Duran at the University of Seville, who uses templates to gather the 
information at the very beginning after using traditional techniques such as 
brainstorming or interviews. TOUCHE has modified, elaborated, and extended such 
templates with particular metadata regarding groupware applications. 
 
Here follows an example of a functional requirement. The template consists of two 
parts: 

- A general template with common metadata.  
- A Computer-Supported Cooperative Work (CSCW) extension with metadata 

regarding groupware issues like a description of the collaborative nature of the 
requirement, time/space-features and CSCW features (collaboration, 
cooperation, coordination and communication).  

An example of a template can be seen in table 1 and 2.  
(Penichet et al., 2009a) 
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Table 1 - Template for the functional requirement Document Edition. (Penichet et. 
al, 2009a)  
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Table 2 - CSCW extension for the template Document Edition (Penichet et. al, 2009a) 
 
Apart from requirement templates, there are also templates for the organizational 
structure, the objectives and the actors. From the requirements identified in the 
requirement phase, the analysis phase will identify the different tasks to be performed in 
the system, and from the actors identified, the different roles that every actor plays will 
be identified. (Penichet et al., 2009a) 

2.3  THE ANALYSIS PHASE 
The analysis phase is a fundamental phase in the development, which provides an 
exhaustive study of certain characteristics of the problem domain. It is a matter of 
discovering what the system is supposed to do, based on the information previously 
collected in the requirements phase. In the analysis phase tasks and roles are identified 
and described. Also, diagrams for system structure and behavior are created. 

2.3.1 STEPS 
- Identification of roles and tasks from the information gathered in the 

requirements phase. Roles are identified from actors, and tasks from 
requirements. 

- Describe actors and tasks in specific templates. 
- Use Organizational structure Diagrams, Task Diagrams and Collaboration 

Diagrams and to model the system structure and behavior from an analysis point 
of view.  
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- After the identification of initial roles and tasks, an iterative refinement process 
will provide a higher quality model, which will conclude with a complete 
specification of the system.  

Below, the role and task identification and the structure and behavior analysis will be 
further explained.  
 
(Penichet, Lozano, Gallud & Tesoriero, 2009b) 

2.3.2 ROLE AND TASK IDENTIFICATION 
The relationship between roles and tasks is so close that their identification and 
description will be done in parallel and be closely linked. The tasks and roles will be 
described in templates and linked with actors and requirements through traceability 
matrixes, ensuring the traceability. 
 
Role: is a set of tasks an actor performs. They are chosen from the actors identified in 
the requirement phase. This can be done by the use of brainstorming. When the roles 
have been identified, they are described in specific templates.  
 
Task: is a piece of work required to achieve an objective. They are chosen from the 
requirements identified in the requirements phase. When the tasks have been identified, 
they are described in specific templates. 
(Penichet, Lozano, Gallud & Tesoriero, 2007) 

2.3.3 STRUCTURE AND BEHAVIOUR ANALYSIS 
The division between structure and behavior has traditionally been used in Software 
Engineering for modeling the system throughout the software development process. 
TOUCHE provides a set of structural and behavioral diagrams to support a complete 
and coherent analysis of collaborative systems. The diagrams are developed to increase 
the expressiveness of the template specifications to make them more complete. In figure 
2 is an example of an Organizational Structure Diagram (OSD), which is part of the 
structure analysis. As the reader can see, the diagram is abstract and difficult to 
understand. (Penichet et al., 2007) 
 



 

  11  

Figure 2 - Organizational Structure Diagram (OSD). The structure is defined by 
organizational items: group(G), role(R) and actor(U) and organizational 

relationships(arrows) among them. (Penichet et al., 2009) 
 
In figure 2 and 4 the reader can see examples of a Task Diagram (using Concur Task 
Trees) and a Co-Interaction Diagram, which are used to analyze and model the 
behavior of the system. Also these diagrams are on a high abstract level.    
 

   
Figure 3 - Task Diagram (TD). Tasks performed by Actors playing the Role Writer: 

Task Diagram (CTT) (Penichet et al., 2009) 
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Figure 4 - Co-interaction diagram (CD). Models collaborations taking place among 

organizational items. (Penichet et al., 2009) 
 

2.4  THE DESIGN PHASE 
In the design phase, the information collected and analyzed from the previous phases is 
used to create a navigational structure and a user interface. TOUCHE focuses on 
ensuring that the user interface supports the interactions between individual taskwork as 
well as collaborative teamwork. To be able to fulfill this goal the user interface needs to 
include information about which user is working, where they are working and what they 
are doing. (Penichet et al., 2008) 
TOUCHE uses the Cameleon Reference Framework in the design phase. The Cameleon 
Reference Framework1 is a methodology that helps a development team to create a 
navigational model and a user interface model by using the information from the 
analysis phase.  
The framework defines steps to be followed to develop user interfaces for interactive 
software. Tasks, roles, OSD, CD, TD and Class diagram are put into a framework of 
symbols constructing two new diagrams. TOUCHE has refined the framework, making 
sure it has tools to handle awareness issues. An Abstract Container Interaction 
Diagram (ACID) describing the system navigation and an Abstract User Interface 
Diagram (AUID) describing the user interface. These diagrams lay as foundation for the 
implementation. (Penichet et al., 2008) In figure 5 the reader can see an example of an 
ACID.
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Figure 5 - Abstract Container Interaction Diagram (ACID). Only available in Spanish. 
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3 THEORY 
In this chapter the theoretical framework for the thesis will be presented, starting with a 
general introduction to software development. The introduction will be followed by an 
explanation of Human-Computer Interaction (HCI), including methods, techniques and 
User-Centered Development. The final part of this chapter is dedicated to theory about 
groupware and what characterizes the development of it. 

3.1  SOFTWARE DEVELOPMENT 
Software development is the set of activities that results in software products. The 
development may include research, new development, modification, reuse, re-
engineering, maintenance or any other activities that result in software products. There 
are several different approaches to software development. A software development 
process is a structure imposed on the development of a software product. Some models 
take a more structured engineering-based approach, whereas other may take a more 
incremental approach. (MacCarthy, 1995) 

3.1.1 SYSTEM ENGINEERING 
System Engineering is concerned with the development of big and complex systems.  
Benjamin S. Blanchard presents the following definition in his book System 
Engineering management. 
 
“The system engineering process shall: 

- Transform approved operational needs and requirements into an integrated 
system design solution through consideration of all life cycle needs (i.e. 
development, manufacturing, test and evaluation, deployment, operations, 
support, training and disposal). 

- Ensure the integration of all operational, functional, and physical interfaces. 
Ensure that the system and design reflect the requirements for all system 
elements: hardware, software, facilities, people, and data. 

- Characterize and manage technical risks. 
The key system engineering activities that shall be performed are requirements analysis, 
functional analysis, design synthesis and verification, and system analysis and control.”  
 
(Blanchard, 2008, p. 16-17) 

3.2  HUMAN-COMPUTER INTERACTION (HCI) 
In this chapter a short introduction will be given to Human-Computer Interaction (HCI) 
and usability. This will be followed by a presentation of User-Centered Design. This 
part will be used as a base to create the new version of TOUCHE. 

3.2.1 INTRODUCTION TO HUMAN-COMPUTER INTERACTION 
Human-Computer Interaction, henceforth referred to as HCI, is the study of the 
relationship between human users and the computer systems they use to perform 
various tasks.  



 

  15  

HCI tries to provide an understanding of both the user and the computer system, in an 
effort to make the interactions easier. HCI is a multi-disciplinary field that tries to 
optimize two complex systems. HCI seeks to provide an understanding of the users, the 
tasks they perform and the way in which a computer system needs to be structured to 
facilitate the easy carrying out of those tasks.  
 
To understand users it is necessary to understand the processes and capabilities that they 
use to perform tasks. This involves an understanding and knowledge of things such as 
memory, vision, cognition, hearing, touch and motor skills. The computer system 
should be understood in terms of what it can do for the users and how it might best 
communicate with them. (Faulkner, 1998) 

3.2.2 THE ROLE OF HCI IN SOFTWARE DEVELOPMENT 
Earlier in technology history, people that used technical systems had to accommodate to 
the idiosyncrasies of the systems. Today, that is no longer true and the designers of 
human-computer systems can no longer expect their users to accomodate to the system.  
 
The success of the system may well depend on the co-operation of the end user. When a 
system designer sees the user as an unreliable component, usually the wrong things 
have been asked of the user. Errors are likely to occur, if the users have to live up to the 
unreasonable expectations that the system designer has requested. The problem is that 
systems are frequently designed away from users and therefore so generalized that no 
one knows for certain how the user actually will operate the system. (Faulkner, 1998) 

3.2.3 USABILITY 
According to ISO 13407(1999, p. 1), usability is the ”extent to which a product can be 
used by specified users and achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use.” 

- “Effectiveness is the precision with which the users can achieve their tasks. It 
also includes that the system is easy to learn and remember. 

- Efficiency is concerned with the resources used to achieve the tasks in the 
system. 

- Satisfaction is concerned with the users' subjective experience of the system.” 
(ISO 13407, 1999, p. 1) 

 
Granollers et. al (2005) simplify the definition and sates that usability means easy to use 
and learn. They also stress the importance of developing usable systems and that the 
user interface is the door to the system functionality. If the interface does not work 
satisfactory it is not possible to access the functionality. The advantages of developing 
for usability include reduction of costs of using the system since it improves the 
productivity of the users. It also reduces the education costs because the system is easy 
to learn and improves the work conditions for the users. 

3.2.4 USER-CENTERED DESIGN (UCD) 
In this chapter, the characteristics of User-Centered Design will be presented. Based on 
these, four principles will be chosen that incorporates these characteristics. This will be 
followed by a presentation of methods used in User-Centered Design. These will be 
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used as a base to what elements to integrate into the TOUCHE process model. User-
Centered Design will henceforth be referred to as UCD. 
 
Norman (1986, p.101) has defined UCD: ”User-Centered Design emphasizes that the 
purpose of the system is to serve the user, not to use a specific technology, not to be an 
elegant piece of programming. The needs of the user should dominate the design of the 
interface and the needs of the interface should dominate the rest of the system.” 

3.2.4.1 UCD ACCORDING TO ISO 

In the report ISO13407 (1999) the UCD approach is characterized by the following: 
 

- Involving users: Involving users in development provide a valuable source of 
knowledge about the context of use, the tasks, and how users are likely to work 
with the future product or system. Those who are actually going to work with the 
product can evaluate design solutions. Such involvement and participation 
increase user acceptance and commitment. 

- Iterating design solutions: In iterative design approaches, feedback from users 
becomes a critical source of information. Iteration, when combined with active 
user involvement, minimizes the risk that a system does not meet user 
requirements. Iteration in combination with active user involvement allows 
preliminary design solutions to be tested against ”real world” scenarios. 

- Multi-disciplinary design: Human-centered design needs a variety of skills. This 
means that multi-disciplinary teams should be involved in a UCD process. The 
roles can include the following: end-user, purchaser, application domain 
specialist, system engineer, marketer, user interface designer, human factors and 
ergonomics expert, and support personal. 

3.2.4.2 UCD ACCORDING TO GULLIKSEN & GÖRANSSON 

Gulliksen and Göransson (2002) mean that UCD is characterized by the following: 
 

- User focus: Business goals, users work tasks and needs shall guide in the 
development process. 

- Active user involvement in the development: Representative users should 
actively participate, early and continually through the whole process. 

- Iterative development: The system should be developed iteratively and 
incremental. 

- Multidisciplinary team: A team with a broad range of competences should do 
the development. 

- Common and shared understanding: The design should be documented in a 
simple and understandable way.  

- Usability designer: Experienced usability experts should be involved early and 
continually through the whole development process. 

- A user-centered attitude: The whole design team should be aware of the 
importance of usability. (Gulliksen & Göransson, 2002) 
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3.2.5 METHODS IN UCD 
The methods that will be presented in this chapter will be used a base to what elements 
to integrate into the TOUCHE process model.  

3.2.5.1 USABILITY GUIDE 

In software development the results from the process can be documented in a Usability 
Guide. This is a kind of style guide that is unique for a specific development process 
and contains the aspects that are important for the usability. The purpose of the usability 
guide is to be documentation for the user centered activities and the results from it. It 
can contain a plan for user involvement, user profiles, scenarios and results from field 
studies and evaluation. (Gulliksen & Göransson, 2002) 

3.2.5.2 CONTEXTUAL STUDY OF PROBLEM DOMAIN 

According to Gulliksen & Göransson (2002), to understand the expected users, their 
tasks, usage environment, etc. is the key to the development process. Knowledge about 
the users includes things like their knowledge level, education and training, usage 
frequency, work environment, work tasks, etc. 
 
In ISO13407 (1999), it is stated that the characteristics of the users, tasks and the 
organizational and physical environment define the context in which the system is used. 
These are important to understand to guide early design decisions and provide a basis 
for evaluation. These include the users’ skills and experiences, the frequency of their 
tasks and the hardware and software used.  

2.3.2.5.1  INITIAL FIELD STUDY 

The best way to gather user information is to perform a field study. This includes 
interviewing and more or less living with the users in their environment. This will give 
necessary and valuable insights in local work conditions and user categories. The 
developers should be in the users’ work environment to catch things that are not 
possible to catch other than through physical appearance. Through that they can catch 
informal organization structures and tacit knowledge. (Gulliksen & Göransson, 2002) 
 
In this initial phase the focus is on finding business goals, user groups, user goals and 
needs, work tasks and define goals and criteria for the continued design work and 
usability. (Gulliksen & Göransson, 2002) 
 
To gain relevant information in the field study you can perform a user analysis and a 
task analysis.  

- User analysis: Answers the questions about what user categories there are and 
for whom the system is developed. To gather this information use questionnaires 
and perform interviews and observations. The user analysis results in user 
profiles, design recommendations and is also a base for requirement setting. 
(Gulliksen & Göransson, 2002) 

- Task analysis: Answers the questions about what tasks the users carry out and 
how they are carried out. To be able to develop a usable system it is important to 
make a thorough task analysis. With it, the developers get a picture of what tasks 
the users can carry out with the system. If the system does not support these in a 
relevant and user adapted way, it will not be used. A common problem is that 
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too much function is implemented. The task analysis can be done by performing 
structured interviews and observation interviews. (Gulliksen & Göransson, 
2002) 

3.2.5.3 PROTOTYPING 

A prototype is a representation of a software system that is not fully developed and 
prototyping is the technique to create those prototypes. Prototyping is a method in 
system development that gives possibilities to explore new solutions, find requirements 
and weaknesses, and provides a common basis for discussion between developers and 
users. Prototypes have grown out of the realization that: 

- Requirements frequently do not become apparent until a system is in use. 
- Specifications cannot be completed until during the implementation phase. 
- Users and developers must learn from each other. 

(Gulliksen & Göransson, 2002) 

3.3.2.5.1 METHODS FOR PROTOTYPING 

There are several different methods for prototyping. Below, the most common will be 
presented.  
 

- Mock-ups: Used by designers to acquire feedback from users about design early 
in the design process. Mock-ups are early prototypes that can be made of 
cardboard or other low-fidelity materials. The user, aided by the designer, can 
test the mock-up and provide valuable feedback about functionality and usability 
of the basic design idea. The advantages of mock-ups are that they focus on 
content and functionality and not graphic design details. (Interaction-design.org, 
2009) 

- Paper sketches: Used to represent the first ideas of design. Their great advantage 
is that they are cheap, very fast to produce and are able to collect a lot of 
information in a short period of time. Because of this they are very useful in an 
early phase of the development process. (Granollers et. al, 2005) 

- Storyboards: Consists of parts of the interface mounted onto card or paper. 
These are placed on a board that can be moved around by the user. It puts the 
system into its context and makes it easy for the users to understand and 
comment. Storyboards ensure that the developers have a correct understanding 
of the problem domain and the situation of the users. It is cheap, fast and very 
useful in an early phase of the development process. (Granollers et. al, 2005) 

- Navigational storyboards: Is a technique where a series of sketches are made 
that represents all the different states of the interface. It is used to examine how 
the user will move through the different interfaces while achieving their tasks. 
(Granollers et. al, 2005) 

- Scenarios: Will put the system into its context and makes it easy for the users to 
understand and comment. It serves just as much to explain how the users achieve 
their tasks today as it does to predict the future realization of tasks with the 
system. (Granollers et. al, 2005) 
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3.2.5.4 EVALUATION 

HCI relies heavily on evaluation. Because it is difficult to design, evaluation is used to 
find and clear out problems that might be present in the system. In evaluation the 
system in development is tested against the needs and practices of the user. (Faulkner, 
1998) 
 
Evaluation can be used to provide feedback, which can be used to improve design and 
to assess whether user objectives have been achieved. Evaluations should take place 
throughout the whole development proces in order to influence the final system. (ISO 
13407, 1999) 
 
The development team needs to chose when, why, what and how to evaluate the system. 
Evaluation can be done by experts or together with users. User evaluation brings 
valuable feedback from users. Ideally, any testing carried out by the development team 
should be identical or very close to the real conditions the system will be operating in. 
As a design passes through the phases and finally becomes a finished product, so the 
cost of rectifying error in the design increases. It is therefore of great importance to test 
at the early development phases (Faulkner, 1998)  
 
According to Gulliksen & Göransson (2002) the things to keep in mind when evaluating 
is to user easy methods, not document to much and to make sure the results of the 
evaluations are passed on to the development process. 

4.3.2.5.1 METHODS FOR EVALUATING 

There are several different methods for evaluating. Below, the most common will be 
presented.  

- Expert evaluation: One or several experts in usability goes through the system 
and looks for design problems. A problem with expert evaluations is that the 
experts do not have enough knowledge about the users and their tasks. 
(Gulliksen & Göransson, 2002) 

- Heuristic evaluation: Is a usability inspection that helps to identify usability 
problems in the user interface design. It involves evaluators examining the 
interface and judging its compliance with usability principles. An advantage 
with this evaluation method is that it can provide quick and relatively 
inexpensive feedback to designers. The disadvantage is that it requires a certain 
level of knowledge and experience to apply the heuristics effectively. (U.S. 
Department of Health and Human Services, 2009)  

- Observation interview: Is often done on a system that is already in use. This is 
the method that is most established in reality and gives the best possibility to 
evaluate a system in a realistic user environment. The developer watches while 
the user carries out his/her work, and observes and asks questions. (Gulliksen & 
Göransson, 2002) 

- Scenario based evaluation: Is done on a system that is in development. The 
users get work tasks and scenarios, to carry out with help from the system. The 
users are studied while they carry out the scenarios and answer questions on how 
they experience the system. (Gulliksen & Göransson, 2002) 

- Laboratory evaluation: Is done in usability laboratories. The user gets tasks to 
solve and the evaluator studies how the task is solved. The problem with this 
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evaluation method is that it is performed in another environment than the user is 
accustomed to and that it can be expensive. (Gulliksen & Göransson, 2002) 

- Cognitive walkthrough: Can be performed at any phase of design using a 
prototype. This is a design walkthrough, but with focus on cognitive principles. 
Based on user goals, a group of evaluators steps through tasks, evaluating how 
difficult it is for the user to identify and operate the interface. Cognitive 
walkthroughs take into consideration the user’s thought processes that contribute 
to decision making. (Foraker Design, 2009)   

- Pluralistic walkthrough: Is an evaluation method where a diverse group of 
stakeholders are brought together to review the design, including user interface 
designers, users, developers, and management. The walkthrough is conducted by 
stepping through tasks and identifying usability problems along the way. The 
purpose of bringing together various stakeholders is that each one brings a 
certain perspective, expertise and a set of goals for the project that enables a 
greater number of usability problems can be found. (Foraker Design, 2009) 

- Focus group: Is a moderated discussion among 8 to 12 potential users, lasts 
about two hours and covers a range of topics that are decided in advance. In a 
typical focus group the participants talk about their work and the moderator 
listens. In this evaluation the development team gets information about users’ 
attitudes, beliefs, desires and their reactions to ideas or prototypes. (U.S. 
Department of Health and Human Services, 2009) 

- Card sorting: Is a method involving users in how to group information. 
Participants in a card sorting are asked to organize information that makes sense 
to them and group them into categories. Card sorting helps building the structure 
for the user interface and label categories. It also helps to ensure that information 
is organized in a way that is logical to the users. (U.S. Department of Health and 
Human Services, 2009) 

3.3  GROUPWARE 
In this chapter the reader will be given a short introduction to groupware and the 
challenges that characterize them. This will be followed by a presentation of groupware 
usability, awareness and discount evaluation methods. 

3.3.1 BACKGROUND 
Computer-Supported Cooperative Work, henceforth referred to as CSCW, is an 
academic field, started as an effort by technologists to learn about group activity from 
economists, social psychologists, anthropologists and organizational theorists. The 
objective of the field is to design computer-based technology to support such 
cooperative work.   
 
CSCW applications are called groupware and include videoconferencing systems, 
collaborative authorship applications, electronic mail and electronic meeting rooms or 
group support systems.  
 
As single-user product developers expand into groupware, they are confronting issues in 
group dynamics. Also social, motivational, and political aspects of workplaces are new 
challenges they have to face. (Grudin, 1994a) 
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3.3.2 GRUDINS CHALLENGES IN GROUPWARE DEVELOPMENT 
Because of the social and political factors in group settings, achieving groupware 
acceptance is much trickier than single-user software acceptance. Because individuals 
interact with a groupware application, it has the entire interface design challenges of 
single-user software, supplemented by new challenges arising from its direct 
involvement in group processes. Below follows a list of challenges to consider in 
groupware development. 
 

- Disparity in work and benefit: Groupware often require additional work from 
individuals who do not perceive a direct benefit from using the software. This 
problem does not arise in single-user software. A way to address the problem is 
to design, along with the technology, processes for usage that create benefits for 
all group members. 

- Critical mass problem: Groupware may not get the "critical mass" of users 
required to be useful, or can fail because no individual gets advantage from 
using it. This problem does not arise in single-user software. It can be solved by 
reducing the work required from all users, build in incentives for use and using a 
process that provides individual and collective benefits. 

- Disruption of social processes: Groupware can lead to activity that violates 
social taboos, threatens existing political structures, or in other ways de-motivate 
users crucial to its success. To avoid this, the developers need to have a 
sophisticated understanding of the prospective users’ workplaces. Working with 
representative users whenever possible is good advice for developing groupware.  

- Difficulty of evaluation: Task analysis, design and evaluation are much more 
difficult for groupware than for single-user software. Groupware interfaces must 
interact simultaneously with users with different and sometimes shifting roles, 
preferences and backgrounds. Lab situations and prototypes cannot reliably 
capture complex but important social, economic and political dynamics. 
Evaluation takes longer as group interaction fold over days or weeks. The 
number of people involved complicates field observations over time and the 
variability in group composition. To address the problem, the development team 
must enlist the appropriate skills and provide resources.  

- Failure of intuition. Intuition in software development is especially poor for 
groupware, resulting in bad management decisions and an error-prone design 
process. Groupware requires participation by a range of users. Good intuition for 
groupware is unlikely to be found anywhere in a software development. The 
experience of designers, implementers, users, evaluations, or managers is 
heavily based on single-user software.  

(Grudin, 1994b)  

3.3.3 GROUPWARE USABILITY 
The CSCW community has accepted no established definition of groupware usability. 
Usability in a single-user environment “is the extent to which a system can be used by 
specified users and achieve specified goals with effectiveness, efficiency, and 
satisfaction, in a specified context of use” (ISO13407, 1999, p. 1).  
 
Gutwin & Pinelle (2008, p. 239) present a definition of groupware usability based on 
single-user usability. They define groupware usability as “the extent to which a 
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groupware system allows teamwork to occur - effectively, efficiently, and satisfactorily -
for a particular group and a particular group activity”. 
 
To achieve groupware usability a new form of work must be considered. Gutwin & 
Pinelle (2008) refers to this work as teamwork. Teamwork involves several activities: 
for example, group members must communicate, provide assistance, coordinate activity, 
divide labor and monitor each other’s work. Each of these activities can be considered 
in terms of efficiency, effectiveness, and participant satisfaction. What also needs to be 
considered in groupware is that there are single-user activities. Gutwin & Pinelle (2008) 
refers to these activities as Taskwork.  
 
Groupware must clearly allow taskwork to proceed effectively, efficiently, and 
satisfactorily, in order to be usable. The conception of groupware usability includes 
both taskwork and teamwork. According to Gutwin & Pinelle (2008), the key to 
achieving usable groupware is awareness. 

3.3.4 AWARENESS 
While staying aware of others is something that we take for granted in the everyday 
world, maintaining this awareness has proven to be difficult in groupware. As a result, 
working together through groupware often seems inefficient and clumsy compared with 
face-to-face work. It is becoming more apparent that being able to stay aware of others 
plays an important role in collaboration. Supporting awareness of others is looked on as 
one way of reducing the awkwardness of remote collaboration. Awareness is a design 
concept that significantly improves the usability of groupware. It can reduce effort, 
increase efficiency and reduce errors for the activities of collaboration. (Gutwin & 
Greenberg, 2002) 
 
Gutwin& Greenberg (2002) has developed a theory of awareness for the purpose of 
aiding groupware design. The motivation is that current groupware is not particularly 
usable. Their overall research hypothesis is that helping people to stay aware in 
groupware will improve groupware usability.The important aspects of awareness that 
should be considered in development are: 
 

- What kind of information people keep track of in shared workspaces. 
- How people gather workspace awareness information. 
- How people use workspace awareness information in collaboration. 

3.3.4.1 AWARENESS PROBLEMS IN GROUPWARE 

In a face-to-face workspace, awareness of one another is relatively easy to maintain and 
collaboration is natural and unforced. Unfortunately, awareness is much harder to 
maintain in groupware workspaces than in face-to-face environments and it is often 
difficult or impossible to determine who else is in the workspace, where they are 
working, and what they are doing. This is because groupware only generates a fraction 
of the perceptual information available in a face-to-face workspace. (Gutwin & 
Greenberg, 2002) 
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3.3.4.2 AWARENESS INFORMATION 

Gutwin & Greenberg (2002) suggests ideas of what information to capture and 
distribute in a groupware development. The basic set is the elements that answer who, 
what, where, when, and how questions. That is, when we work with others in a physical 
shared space, we know whom we are working with, what they are doing, where they are 
working, when various events happen, and how those events occur. People keep track of 
these things in all kinds of collaborative work, and this is the kind of information that 
should be considered by developers. 

3.3.4.3 GATHERING AWARENESS INFORMATION 

Groupware developers must attempt to present awareness information in ways that 
make workspace awareness simple and straightforward. This means understanding how 
people gather awareness information from the workspace environment – basically, how 
people find the answers to the who, what, where, when, and how questions. 
People obtain information that is produced by persons’ bodies in the workspace, from 
workspace artifacts, and from conversations and gestures. (Gutwin & Greenberg, 2002) 

3.3.5 DISCOUNT EVALUATION METHODS 
Instead of evaluating with users there is the possibility of discount evaluation. Discount 
methods cost less than user evaluation methods and focus closely on interface usability 
issues. Discount methods work well with low fidelity prototypes, which allow 
evaluations to take place during early development. (Gutwin & Pinelle, 2008) 
 
Although discount methods have limitations, they have proven to be valuable tools in 
software development. Even without users in the actual work setting, these methods 
have become successful because they help evaluators rapidly find usability problems in 
even very early prototypes. Examples of discount evaluation methods are: 
 

- Consistency inspections and standards inspections 
- Pluralistic walkthroughs 
- Cognitive walkthroughs 
- Heuristic evaluations 

Although developing groupware interfaces is similar in many ways to developing 
interfaces for traditional single-user software, standard discount evaluation methods do 
not work well for groupware. The main problem is that discount evaluation methods are 
strongly oriented toward individual work; taskwork. Therefore discount evaluation 
methods need to be modified to catch the features of teamwork. (Gutwin, Greenberg & 
Pinelle, 2003) 
 
To handle this, Gutwin & Pinelle (2008) proposes the method groupware walkthrough. 
This is a discount usability evaluation method for groupware and is a modification of 
cognitive walkthrough. In a groupware walkthrough, evaluators step through tasks in a 
teamwork model and determine how well the interface supports group members in 
working toward and achieving the intended outcome. The method can be applied to any 
groupware design, ranging from low fidelity prototypes to a functioning system.  
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4 METHODOLOGY 
In this chapter, the methodology of this research will be presented and how it will help 
to fulfill the purpose of the thesis. An important part of this is presenting the method for 
further developinge TOUCHE. 

4.1  PROBLEM AREA 
The rapid technical development that has taken place during the last 15 years has 
drastically changed who are using software and how it is used. Today, ordinary people 
without computer expertise use software and a lot of software is developed to be used 
over the Internet to support communication and collaboration between people situated 
in different time and space. This is called groupware. Because of this rapid 
development, the research of software development and process models has not kept up 
with this change. Software process models are still the same and have not adapted to the 
new usage and users. There is though a lot of research going on within the CSCW field 
to improve and standardize the development of groupware. 
 
One of these research projects is DESACO. This is a project involving Lleida 
University, Castilla y la Mancha University and Granada University. The project aims 
to develop a complete process model for the development of usable groupware. The 
process model being developed is called TOUCHE.  
 
This thesis is written as an assignment from Toni Granollers at Lleida University and 
Victor Penichet at Castilla y la Mancha University and it will be part of their research 
project. The purpose of this thesis is to further develop TOUCHE so that it will have a 
focus on developing for usability. 

4.2  COLLECTING DATA 
This thesis is fully based on a theoretical research. Initially, a large amount of research 
within the HCI and CSCW field were studied. After screening the material, work from 
different researchers within these fields was chosen as the main base for the research. 
These were chosen based on the relevance of their research to the purpose and the 
acceptance of their research within the academic world. 
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4.3  OPERATIONALIZATION OF THEORY 
Developing groupware is difficult. As Grudin (1994b) points out, groupware have all 
the design challenges of a single-user software, supplemented by new challenges arising 
from its involvement in group processes. Because of the social and political factors in 
group settings, achieving groupware acceptance is much trickier than single-user 
software acceptance. Grudin (1994b) states that groupware requires participation of all 
intended users for it to be truly useful.  
 
Problems arise when some users do not benefit directly from using the software, and 
therefore they do not use it. Also, groupware changes work processes, which can disrupt 
social and political structures, and therefore an aversion towards the groupware is likely 
to grow. In short, current groupware developed is not particularly usable (Gutwin & 
Greenberg, 2002).  
 
Traditional HCI methodology for development of software does not fit perfectly for the 
development of groupware.  This is because usability in a single-user environment is 
not necessarily the same in groupware. Usability in a single-user environment is the 
extent to which a system can be used by specified users and achieve specified goals with 
effectiveness, efficiency, and satisfaction, in a specified context of use (ISO, 1999). 
Gutwin & Pinelle (2008) defines groupware usability as the extent to which a 
groupware system allows teamwork to occur - effectively, efficiently, and satisfactorily - 
for a particular group and a particular group activity. The parameter”teamwork” 
becomes evident, which is a parameter that is not present in single-user software. 
According to Grudin (1994b), this makes task analysis, design and evaluation much 
more difficult for groupware than for single-user software. Also, lab situations and 
prototypes cannot reliably capture teamwork, evaluation takes longer, and field 
observations are complicated.  
 
The problem faced for this thesis’ purpose is that there is not, however, a lot of research 
concerned with the development of usable groupware. Therefore, traditional HCI theory 
and methods will be used, but with an aim to adapt to specific groupware issues. The 
knowledge that needs to be captured to be able to develop groupware is information 
about teamwork and awareness. This is tacit knowledge, and a good way of obtaining 
this knowledge is by taking a User-Centered Design approach, which according to ISO 
(1999) will provide this knowledge.  
 
Therefore, the approach in this thesis will be to select principles from User-Centered 
Design that will lead to usability. An additional groupware principle will be added, to 
make sure that the development is adapted to groupware issues as much as possible. 
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4.3.1 OUR METHODOLOGY 
There is no methodology for integrating usability into an existing process model, and 
therefore, a methodology for doing this was created by the authors. This was done after 
careful consideration and discussion with our mentors Toni Granollers and Victor 
Penichet. The methodology will be presented below.  

- Initially HCI and CSCW research was studied and based on this, principles were 
chosen, capturing what was considered to be the most important for ensuring 
usability when developing groupware. 

- TOUCHE was then analyzed based on the defined principles in order to 
determine how well it fulfilled the principles by identifying problems and 
elements missing. This served as foundation to what to integrate into the new 
version of TOUCHE. 

- The difficulties of integrating the missing elements were discussed. 
- Based on the previous discussion, elements were chosen to be integrated into 

TOUCHE to fulfill the principles. They were chosen based on how important 
they were considered to be for the usability and how easily they could be 
integrated into TOUCHE without changing the main structure of the model. 

- Finally, a new version of TOUCHE was created, that fullfilled the principles. 
This is the result of the thesis. 

The methodology is illustrated in figure 6. 
 

 
Figure 6 - Overview of the method 

 
The methodology presented will be used in the analysis chapter. 
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5 ANALYSIS 
In this chapter the principles will be presented. They will be used to analyze TOUCHE. 
Missing elements will be identified and the difficults of integrating them will be 
discussed.  

5.1 PRINCIPLES 
The following principles are the ones considered to be most important for ensuring 
developing for usability. The new version of TOUCHE will be based on these.  

A strong focus on, and the active involvement of users throughout the whole process 
- This principle is based on principles stated by ISO (1999) and Gulliksen & 

Göransson (2002), and it is the principle considered most important for ensuring 
usability in this thesis. Focusing and involving users in the development process 
is the only way to be able to understand the users, their goals and the way they 
achieve their tasks. According to Gulliksen et. al (2002), this information is 
important in a development process. If this information is not available in the 
development team throughout the process, the possibilities to develop usable 
software are very low, since the designers do not know or understand whom they 
are developing for. This includes having a usability designer, having goals and 
requirements for usability, and evaluate design with users.  

An iterative process 
- This principle is based on principles stated by ISO (1999) and Gulliksen et. al 

(2002). This includes having an evolutionary development with iteration of 
design solutions, with feedback from users, using simple documentation, and 
integration of the system design. Iteration should be repeated as often as 
necessary.  

Multidisciplinary design 
- This principle is based on principles stated by ISO (1999) and Gulliksen et. al 

(2002). This includes having multidisciplinary teams with a broad variety of 
skills, and using documentation that everyone in the development team 
understands. It is also very important that everyone share the same vision and the 
same goals for the system. 

Aim for groupware usability 
- This principle is based on research by Gutwin & Greenberg and Grudin 

According to Gutwin & Greenberg (2002), to achieve groupware usability a new 
form of work must be considered in the development process - teamwork. The 
key to make teamwork work well is designing for awareness. Awareness implies 
knowing what information people keep track of, how people gather this 
information, and how they use this kind of information in collaboration. To 
design for groupware usability includes; collecting awareness information from 
the users, study group activity, adapt evaluation methods so to include 
evaluating teamwork. 
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Figure 7 – The four principles 
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5.2  ANALYZING TOUCHE FROM THE PRINCIPLES 
In this chapter TOUCHE will be analyzed on how well it fulfills the stated principles, by 
discussing problems and elements missing. This will serve as foundation to what to 
integrate into the new version of TOUCHE.  

A strong focus on, and active involvement of users throughout the whole process  
TOUCHE has few activities involving users. The process starts with an optional field 
study with users, and this is the only activity in TOUCHE that can involve users. 
TOUCHE focus only on collecting information to the templates, and not contextual 
information about the users and the workplace.  
An initial field study is not enough to fulfill this principle since it clearly states that the 
users need to be involved throughout the whole process. To facilitate user involvement 
it is very important that information is represented in a way so that users can understand 
and evaluate it. This is not the case in TOUCHE, where the documentation is on high 
abstract level, which can be very difficult for users to understand, and therefore making 
it difficult for users to be an active part of development.  
TOUCHE also lacks focus on users throughout the process. Even if user information is 
gathered initially there is no process or method to make sure this information is passed 
on through the development phases. The TOUCHE templates do not carry enough 
information about users and usability issues. Also, there is no one responsible for the 
user focus and there are no requirements set for the usability. The conclusion made out 
of this is that there is not enough focus on users.  

An iterative process 
TOUCHE states that it is an iterative process model and that it is possible to go back 
between the different phases and refine information if needed. TOUCHE does not, 
however, state how the process model is iterative. There are no evaluation cycles and 
the information is gathered in very extensive templates that make iteration difficult. The 
conclusion is that TOUCHE is not iterative enough to fulfill this principle. There is 
need for more iterativity both within each development phase and between phases.  

Multidisciplinary design  
TOUCHE does not give any information concerning the competences that should be 
found in the development team. To be able to accomplish a more user-centered process 
it is necessary to have a multidisciplinary team with a broad variety of competences. 
Having a multidisciplinary team put demands on using a language and having 
documentation that everybody can understand. 

Aim for groupware usability 
TOUCHE has a strong focus on collaboration and groupware issues that needs to be 
considered during the development process. There are templates for roles and tasks that 
all have a CSCW addition where information about group issues it stated. It is not 
though stated how this information is gathered, and if the users are sources for 
information gathering. Also, there is no information about how groupware usability is 
evaluated.   
 



 

  30  

5.3  DIFFICULTIES IN INTEGRATING 
In this chapter the difficulties and obstacles of integrating the principles into TOUCHE 
will be discussed.  
 
Integrating new methods needs to be done with great consideration to not disrupt the 
main structure of the model. TOUCHE is a Systems Engineering model, which differs a 
lot from HCI models from where we have based our research. These are the biggest 
difficulties that have been identified.  

The documentation that TOUCHE is based upon is too complicated for users  
TOUCHE produces big quantities of templates and diagrams that are complicated and 
on a high abstract level. Therefore it is very hard or even impossible for the users to 
understand and evaluate them. This is a big obstacle when trying to bring users into the 
process. To make this possible there has to be additional documentation that users can 
understand and evaluate. 

The current documentation in TOUCHE is very extensive which complicates iterating 
Making small changes will require a large amount of time and when a lot of time has 
been invested into the documentation there is a risk that the development team becomes 
hostile towards making changes. For TOUCHE to be truly iterative, the documentation 
needs to be easy to change instead of beeing an obstacle. 

The current templates and diagrams are not designed to carry user and usability 
information 
If additional user and usability information would be added in the existing templates 
they will get even more complicated and maybe not used in a way that will improve 
usability. The suggestion is instead keeping user and usability information separate 
from the TOUCHE templates. 
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6  RESULTS 
In this chapter the principles will be fullfilled, and the new version of TOUCHE will be 
presented. 

6.1  HOW TO FULFILL THE PRINCIPLES 
In this chapter, elements will be chosen, based on the previous discussion, to be 
integrated into the new version of TOUCHE. This is done to make sure TOUCHE 
fulfills the principles. This will be followed by a more thorough explanation of some of 
the element. 

A strong focus on, and the involvement of users throughout the development process  
The users will be a big part of the development process from the beginning through the 
addition of a field study as an initial phase. This study will provide the development 
team with valuable information about the users, their tasks, their goals and the way they 
work together. The information from the field study will be collected in a document 
called a usability guide. This document will be used through the whole development 
process making sure that information about users and usability is carried on throughout 
the whole development and ensuring that the focus on users will be kept. The usability 
guide is needed since the original templates in TOUCHE does not carry information 
regarding usability. The focus on usability will also be ensured by the addition of 
usability requirements in the requirements phase of TOUCHE.  
 
The users will continue to be a big part of every phase of the development process 
through the addition of evaluation cycles with users added in every phase of the process. 
As concluded in the earlier chapter, the current documentation in TOUCHE is too 
complicated for the users to understand, therefore the users will instead evaluate 
prototypes based on the information in the templates and diagrams. The prototypes will 
be refined through these evaluation cycles leading to better and more usable software. 
The prototypes will be put into the usability guide to ensure it gets carried through to 
the next phase in the process. To make sure that these evaluation cycles are being 
carried out, there will be a person in the development team responsible for the activities 
including the users and the user centered process. This role will be called the usability 
designer. 

An iterative process 
The development process will be iterative due to the addition of evaluation cycles. 
These cycles will start already in the first phase of the development process and 
continue through the whole process. Evaluation can be carried out with or without users. 
With evaluation cycles design will be improved and mistakes will be discovered early in 
the process.  
 
The documentation in TOUCHE is very extensive. To update this documentation with 
every evaluation cycle would require a lot of work, which complicates iterating. 
Therefore pre-documentation will be introduced in TOUCHE. This is simplified 
versions of the documentation that will be used for iterating, making iteration easier.  
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Multidisciplinary design 
As stated earlier, HCI is multidisciplinary and therefore the development team also 
needs to be to be able to analyze the collected usability information. To ensure that the 
team has the right competences to develop for usability, the new version of TOUCHE 
will include a description of the team and the competences that needs to be involved in 
the development process. It is important to make sure that the whole team work together 
and share the same goals and visions. To ensure this, everyone in the team should have 
access to and be able to understand the documentation.  

Aim for groupware usability 
TOUCHE is created to develop groupware, which will put special demands on the UCD 
methods integrated into development. Many of the evaluation methods will be adapted 
to include teamwork and awareness issues. The field study that will be integrated into 
the new version of TOUCHE will include collecting data about awareness issues and 
group dynamics in the workplace. 
 

6.1.1 MAIN ELEMENTS TO BE INTEGRATED INTO TOUCHE 
In this chapter some of the main elements in the new version of TOUCHE will be 
explained.  

6.1.1.1 THE USABILITY GUIDE 

The usability guide is a style guide that is unique for every specific development 
process and has been introduced by Gulliksen et. al (2002). In the new version of 
TOUCHE the usability guide will be introduced to ensure that all information 
concerning users and usability will be carried through the process. 
 
According to Gulliksen et. al (2002), an important part of the usability guide is a plan 
for user involvement, and which methods should be used in the project. This should be 
decided early in the development process. Throughout the development more and more 
information will be added to the guide. This will be information collected in the field 
study, prototypes used, and results from evaluation. The usability guide will be parallel 
documentation to the documentation in the original TOUCHE, ensuring that the 
information concerning usability will be carried through the whole process.  

6.1.1.2 EVALUATION CYCLES 

According to Faulkner (1998), evaluation is used to provide feedback from users and 
experts, which can be used to improve design, and to assess whether user requirements 
have been achieved. Evaluation cycles will be a natural part of the new version of 
TOUCHE and is essential when developing for usability.  
 
Since TOUCHE is a model for developing groupware, it is important that group issues 
are evaluated.  According to Gutwin et. al (2003), evaluating groupware is different 
than single-user software. Therefore, the HCI methods must be adapted to be able to 
evaluate teamwork. Faulkner (1998) stated that the development team must choose what 
part of the system to evaluate. In this case, the developers should focus on the 
challenges presented by Grudin (1994b).  
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6.1.1.3 PROTOTYPING 

A prototype is a representation of a software system that is not fully developed, and 
prototyping is the technique to create those prototypes. In TOUCHE, the documentation 
is abstract, and is not suitable for users. Therefore the information in the templates will 
be represented in prototypes, used in UCD development, to be evaluated with users.   

3.6.1.1.1 PRE-DOCUMENTATION 

As stated in the previous chapter the documentation in TOUCHE is very extensive and 
to change the documentation in its actual state with every evaluation cycle would 
require a great amount of work. Therefore pre-documentation is introduced in the new 
version of TOUCHE.  
 
The pre-documents are very simple versions of the templates used in TOUCHE. In 
these pre-documents the first round of data is based on information gathered in the field 
study. Then the information is evaluated by the use of a prototype and the template is 
refined. This makes the documentation lighter and therefore easier to change and refine. 
The lighter documentation in combination with the use of cheap and fast prototypes 
makes the evaluation cycles fast and easy. The pre-templates are refined and extended 
with every iteration cycle leading up to the final result of templates and diagrams in 
TOUCHE.  
 
The benefits of introducing pre-documents into the new version of TOUCHE are that it 
makes it easier to evaluate without changing the basic structure of TOUCHE. The 
templates and diagrams produced in every phase will still be the same and carry the 
same type of information as before, but thanks to prototypes and evaluation the 
information hopefully will be more correct.  

6.1.1.4 MULTIDICIPLINARY TEAM 

In a development team there should be a broad variety of competences. ISO (1999) 
suggests the following roles: end-user, purchaser, user interface designer, human factors 
and ergonomics specialists, system engineer, application domain specialists, marketer 
and support-personal. Since TOUCHE is aimed for developing groupware it puts other 
demands on the development team than in development of single-user software. 
Therefore it is important that there are people in the team that understands groupware 
and group dynamics. 
 
The composition of the team will naturally depend on the size and the phase of the 
development. One member of the team can have several of the competences stated 
above and the team members do not need to be permanent through the whole process.  
 
Apart from competences, there needs to be a role responsible for usability issues who 
makes sure focus is kept on usability throughout the development. This role has been 
defined by Gulliksen et. al (2002) as a usability designer. In the new version of 
TOUCHE, the usability designer will be responsible for all the activities concerning the 
usability, mainly the field study and evaluation cycles with the users. The usability 
designer should be a person with a lot of experience and knowledge from user-centered 
design. Since TOUCHE is concerned with groupware, the usability designer should also 
have knowledge and experience from the development of groupware. 
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Figure 8 is summarizing chapters 5.2 and 6.1.  

 
Figure 8 – Summarization of chapters 5.2 and 6.1 
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6.2  THE NEW VERSION OF TOUCHE 
In this chapter, the new version of TOUCHE will be presented. It will start by giving a 
short overview of the model and its phases. This will be followed by more thorough 
explanations of the phases. 

6.2.1 OVERVIEW OF THE MODEL 
In figure 9 is an overview of the new version of TOUCHE.  

Figure 9 - Overview of the new version of TOUCHE. 

6.2.1.1 THE FIELD STUDY 

The development process will begin with a thorough field study where information 
about the users, their tasks, their goals and their routines will be collected. Other 
information that will be collected is the business goals of the system, information about 
the work environment and how users work together in groups to achieve their goals. 
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The information gathered will be put into the usability guide and passed on to the next 
phase. 

6.2.1.2 THE REQUIREMENT PHASE 

In the requirements phase, the information in the usability guide collected in the field 
study will be used to make a first set of pre-documents for requirements, actors, 
objectives and structure. The pre-documents will be represented by prototypes that will 
be evaluated and refined. As the prototypes are refined, so are the pre-documents, which 
will be refined and extended until they reach the complete size of the original document 
in TOUCHE. 
 
The prototypes used and the information gathered during the evaluation cycles will be 
put into the usability guide and moved on to the analysis phase together with the 
complete templates for requirements, actors, objectives and structure. 

6.2.1.3 THE ANALYSIS PHASE 

In the analysis phase, the templates from the requirements phase and the information 
from the usability guide will be used to make pre-documents for tasks and roles. The 
pre-documents will be represented by prototypes that will be evaluated and refined. As 
the prototypes are refined, so are the pre-templates, which will be refined and extended 
until they reach the complete size of the original templates in TOUCHE. In parallel with 
this work, several diagrams will be constructed that describes the systems structure and 
behavior. Also these will be represented by prototypes, evaluated and refined until they 
reach a satisfactory result. 
 
The prototypes used and the information gathered during the evaluation cycles will be 
put into the usability guide and moved on to the design phase together with the 
complete templates for tasks and roles and the diagrams describing the structure and 
behavior of the system. 

6.2.1.4 THE DESIGN PHASE 

In the design phase, the templates and diagrams from the analysis phase and the 
information collected in the usability guide will be used to create simple design 
solutions for the navigation and the interface using a framework. The simple design 
solutions will be represented by prototypes and evaluated. They will be refined and 
extended until there is a complete interface and a navigational model. The prototypes 
used and the information gathered during the evaluation cycles will be put into the 
usability guide and moved on to the implementation phase together with the complete 
diagrams for the interface. 
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6.2.2 THE DEVELOPMENT PHASES 

6.2.2.1 THE FIELD STUDY 

 
Figure 10 – Overview of the field study 

 
The initial phase of the model is a field study to collect information about the context of 
use. The field study will mostly be based on methods suggested by Gulliksen et. al 
(2002) but because the process model is concerned with collaborative environments, it 
is also important to gather information regarding group issues. These issues are 
discussed by Grudin (1994b) and Gutwin & Greenberg (2002). 
 
The field study is a key in the development process according to Gulliksen & 
Göransson (2002) who states that this is the only way to understand the users and their 
needs. The best way of collecting this information according to Gulliksen & Göransson 
(2002) is to study, interview and more or less live with the users in their environment. 
This way it is possible to catch informal structures and tacit knowledge. Important 
things to locate in the initial field study are business goals, user groups, user goals and 
needs, work tasks and define goals and criteria for the continued design and usability.  
 
The development team should also consider the challenges presented by Grudin 
(1994b). He states that groupware disrupts social processes, creates a disparity in work 
and benefit and have problems enlisting a critical mass of users. These are things that 
the development team needs to consider when conducting the field study. Gulliksen & 
Göransson (2002) suggest that a field study can be done by doing a user analysis and a 
task analysis. 
 
The user analysis answers questions about what user categories there are, for whom the 
system is developed, and what properties the categories have. This information can be 
gathered through questionnaires, interviews and observations.  
 
The task analysis answers questions about what tasks the users carry out and how they 
are carried out. The task analysis can be done with different methods. The most 
common is structured interviews and observation interviews. 
 
Since TOUCHE is used to develop groupware, group issues needs to be considered in 
the field study. There are no established methods for conducting field studies for the 
development of groupware. Therefore, the gathering of information about group issues 
in the field study will be based on Gutwin & Pinelle (2008) theories about dividing 
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users activities into taskwork and teamwork. Taskwork can be considered as equal to 
what Gulliksen & Göransson (2002) refer to as taskwork and therefore information 
about tasks needed for the development is covered by the task analysis suggested by 
Gulliksen & Göransson (2002). Teamwork issues are however, not caught in the task 
and user analysis and therefore the field study will also include a teamwork analysis.   
 
The teamwork analysis identifies how users organize as groups, how group members 
communicate, organize joint action, provide assistance, coordinate activity, divide labor 
and stay aware of each other’s work. The question of awareness is considered by 
Gutwin & Greenberg (2002) to be the key to achieving usability in groupware. 
Therefore it is very important that this information is caught in the field study. The 
questions that needs to be answered in the field study is ”who, what, where, when, and 
how? That is, when we work with others in a physical shared space, we know who we 
are working with, what they are doing, where they are working, when various events 
happen, and how those events occur. People keep track of these things in all kinds of 
collaborative work. In the field study the developers needs to find out how it is done 
and be able to answer the questions stated above.  
 
The results from the user analysis, the task analysis and the teamwork analysis will be 
put into the usability guide. The usability guide will be passed on to the next phase and 
be the base for the first pre-requirements that will start the iterative process. In figure 
10, the reader is given an overview of the field study. 

6.2.2.2 THE REQUIREMENT PHASE 

 
Figure 11 – Overview of the requirement phase 

 
The requirements phase is the second phase in the new version of TOUCHE. 

2.6.2.2.1  CREATION OF PRE-TEMPLATES 

The requirement phase will start by the construction of pre-templates for requirements, 
actors, objectives and structure. The constitution of the pre-templates will naturally 
depend on the project and what kind of information is considered to be most important 
for that particular project. The basic principle of the templates are though that they 
should be as simple as possible in the start of the requirement phase and then expand 
through the iterative process until they finally lead to a complete set of requirements, 
actors, objectives and structures. These templates will be carried through to the next 
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phase in the model the same way as in the original TOUCHE. One addition has been 
made to the requirements. In this model there will be requirements for usability added to 
the functional, information and non-functional requirements defined in the TOUCHE.  
 
According to Gulliksen & Göransson (2002) these can be ”how long it should take a 
user to complete a task”, ”how long it should take to learn the system” and ”how many 
mistakes a user can make while using the system”. In table 3 is an example on what a 
pre-what pre-template could look like in the requirements phase:  

 
Table 3 – Example of a pre-Requirement Template 

 
The initial pre-templates will be based on the information from the usability guide 
collected in the field study. The development team sets them by using brainstorming. 
Then they enter the evaluation cycles. The final templates will serve as a base for the 
pre-templates in the analysis phase. 

2.6.2.2.2 PROTOTYPING 

The templates are too abstract for the users to evaluate. Therefore the information in the 
templates needs to be represented in a way that users can understand and relate to, 
namely prototypes. The prototypes will be evaluated and the feedback will be used to 
refine the prototype and produce new improved and extended pre-templates. The 
prototypes used and the results from the evaluations will be put into the usability guide 
and through that it will be carried to the next phase in the process. 
 
The prototypes used in this early phase of development should be cheap, fast and easy 
to change according to Granollers et. al (2005). This is to make sure that big changes 
can be made easily during evaluation sessions with users. They also need to be able to 
catch group issues. The following prototypes are suggested for the requirements phase. 

- Paper sketches – Used to represent the first ideas. Their great advantage is that 
they are cheap and fast and therefore very useful in this early process. 

- Storyboards - Will put the system into its context and it is easy for the users to 
understand and comment. It is cheap, fast and very useful in an early phase of 
the process. 

- Scenarios - Will put the system into its context and it is easy for the users to 
understand and comment. Gutwin et. al (2003) consider scenarios to be very 
useful in the development of groupware because of the fact that they can catch 
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how people achieve their tasks together. They are cheap, fast and very useful in 
an early phase.  

2.6.2.2.3 EVALUATING 

The evaluation methods used in this phase needs to be interactive and able to catch 
information from the users and change the prototypes after it during the evaluation 
sessions. Since the prototypes will be very simple, the evaluation sessions will 
constitute mostly of information gathering as well as evaluation. The following 
evaluation methods are suggested. 
 

- Focus groups - Will bring spontaneous reactions from the users and will 
hopefully catch the motives that exist between different groups among the users. 

- Cognitive walkthroughs – Can be done with experts or with the users and other 
stakeholders.  

- Groupware walkthrough: Since TOUCHE is concerned with the development of 
groupware a groupware walkthrough with users and experts is recommended 
since it, according to Gutwin et. al (2003) can evaluate teamwork. 

6.2.2.3 THE ANALYSIS PHASE 

 
Figure 12 – Overivew of the analysis phase 

 
The analysis phase is the third phase in the new version of TOUCHE. In user-centered 
models, the analysis phase and the requirements phase are often very closely linked. In 
TOUCHE, the phases are separated but the HCI methods used in this phase are very 
similar to the ones in the requirements phase. In figure 12 is an overview of the analysis 
phase. 

3.6.2.2.1 CREATION OF PRE-TEMPLATES AND DIAGRAMS 

This phase will start by the construction of pre-templates for roles and tasks. As in the 
requirements phase, the template data will depend on the system being developed but 
will follow the same principle. They will start out very simple and gradually extend as 
more information is collected through the evaluation cycles. The roles and tasks will be 
based on the actor and requirement templates from the requirements phase and the 
information gathered in the usability guide. 
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When there is a set of tasks and roles the structure and class diagrams are constructed 
based on these and the information from the usability guide. The diagrams are created 
after the tasks and roles are set and will also be represented as prototypes, evaluated and 
refined. The roles and tasks will be extended to their final form in parallel with the 
evaluations of the structure and class diagrams until a satisfactory result in reached. The 
task and role templates and the structure and class diagrams will serve as a base for the 
pre-templates created in the design phase. 

3.6.2.2.2 PROTOTYPING 

The development process is still in an early phase and therefore the prototypes 
suggested for this phase are the same as in the requirements phase. The following 
prototypes are suggested for the analysis phase. 
 

- Paper sketches: Used to represent the first ideas. Their great advantage is that 
they are cheap and fast and therefore very useful in this early process. 

- Storyboards: Will put the system into its context and it is easy for the users to 
understand and comment. It is cheap, fast and very useful in an early phase of 
the process. 

- Scenarios: Will put the system into its context and it is easy for the users to 
understand and comment. Gutwin et. al (2003) consider scenarios to be very 
useful in the development of groupware because of the fact that they can catch 
how people achieve their tasks together. They are cheap, fast and very useful in 
an early phase.  

3.6.2.2.3 EVALUATING 

Also the same evaluation methods will be used. 
 

- Focus group: Will bring spontaneous reactions from the users and will hopefully 
catch the motives that exist between different groups among the users. 

- Cognitive walkthroughs: Can be done with experts or with the users and other 
stakeholders.  

- Groupware walkthrough: Since TOUCHE is concerned with the development of 
groupware a groupware walkthrough with users and experts is recommended 
since it, according to Gutwin et. al (2003) can evaluate teamwork. 

6.2.2.4 THE DESIGN PHASE 

 
Figure 13 – Overview of the design phase 
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The design phase is the fourth phase in the new version of TOUCHE. In figure 13 the 
reader is given an overview of the design phase. 

4.6.2.2.1  CREATION OF PRE-DIAGRAMS 

This phase will start by the construction of simple diagrams describing the interfaces 
(AUIDs) and the navigation (ACIDs) of the software. The diagrams are based on the 
task– and role templates and the structure- and behavior diagrams and the information 
collected in the usability guide. The diagrams should be kept very simple from the start. 
They will be represented as prototypes and evaluated. The longer into the process you 
come and the more information you get, the more advanced the prototypes used should 
become. The AUIDs and ACIDs will be refined and extended until they reach a 
satisfactory level. They will be passed through to the implementation phase together 
with the prototypes used and the results from the evaluation cycles that will be put into 
the usability guide, ensuring that no information is lost. 

4.6.2.2.2  PROTOTYPING 

The prototypes presented for the requirements and analysis phase can also be used for 
the design phase. Generally the prototypes in this phase will have a higher fidelity than 
in the previous phases. They will also be more elaborate the further you get into the 
design phase. This phase will also be the first one that will generate prototypes of the 
user interface which will allow for more classical user tests and measurements against 
the usability requirements. 
 
The following prototypes are suggested for the design phase. 
 
For the interface: 

- Paper sketches: Used to represent the first ideas. Their great advantage is that 
they are cheap and fast and therefore very useful in this early process. 

- Storyboards: Will put the system into its context and it is easy for the users to 
understand and comment. It is cheap, fast and very useful in an early phase of 
the process. 

- Scenarios: Will put the system into its context and it is easy for the users to 
understand and comment. Gutwin et. al (2003) consider scenarios to be very 
useful in the development of groupware because of the fact that they can catch 
how people achieve their tasks together. They are cheap, fast and very useful in 
an early phase.  

- Mock-ups: Will let the user test the interface and provide valuable feedback 
about the functionality and usability of the basic design. The advantages of 
mock-ups are that they focus on content and functionality and not details of 
graphic design. 

- Software prototypes: Will give the user a realistic model of how the system will 
work and what it will look like.   

For the navigation: 
- Navigational Storyboards: Is used to examine how the user will move through 

the different interfaces while achieving their tasks. 
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4.6.2.2.3  EVALUATING 

The evaluation methods used in the requirements and analysis phase can also be used in 
the design phase. There are though several others that can be used here. This is the first 
phase where user tests can be done. The results from these tests can also be compared to 
the usability requirements that have been set. This is also the first phase were discount 
evaluation can be used. The following evaluation methods are suggested for the design 
phase. 

- Focus groups: Will bring spontaneous reactions from the users and will 
hopefully catch the motives that exists between different groups among the 
users. 

- Cognitive walkthroughs: Can be done with experts or with the users and other 
stakeholders.  

- Groupware walkthrough: Since TOUCHE is concerned with the development of 
groupware a groupware walkthrough with users and experts is recommended 
since it, according to Gutwin et. al (2003) can evaluate teamwork. 

- Heuristic evaluation: Will provide quick and relatively inexpensive feedback to 
developers. 

- Standards inspection: Cost less than user evaluation methods and focus closely 
on interface usability issues. Discount methods work well with low fidelity 
prototypes, which allow evaluations to take place during early development 
when there is no operational prototype for users to test in a real work setting. 

- Card sorting: Card sorting helps building the structure for the user interface, and 
label categories. It also helps to ensure that information is organized in a way 
that is logical to the users. 
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7 DISCUSSIONS AND REFLECTIONS 
In this chapter follows a final discussion where the authors give their views on the work 
and the result of the thesis. This is followed by a discussion about the assigment and 
suggestion to further research. 

7.1  DISCUSSION 
The purpose of this thesis was to further develop TOUCHE so that it focuses on 
usability. Since we did not find methodologies for developing process models we had to 
design our own methodology. We started by studying theories about groupware and 
usability but soon realised that there was not a lot of research made within this field. 
Therefore we decided to use theory about single-user software. This was done despite 
the fact that theories about groupware clearly stated that usability in groupware and 
single-user software are not the same thing. We decided that it was better to use single-
user theory and methods for usability then none at all. We also tried to adapt the HCI 
elemens so that they would suit groupware development better. The fact still remains 
that we have used elements and metods tha is not completly suitable for groupware 
development, but we believe it was the best we could do. 
 
From the theories studied, we decided to first select principles instead of methods. This 
was done because the TOUCHE process model differ quite a lot from UCD models and 
therefore the UCD methods could not be directly integrated into TOUCHE. Therefore 
we decided to take a more theoretical approach and select principles and based on these 
principles analyze what needed to be integrated into TOUCHE. After this we analyzed 
how difficult the different elements would be to integrate into TOUCHE and some 
changes were made. Finally the elements were integrated into TOUCHE and creating a 
new version of it. 
 
This method was developed during the work of this thesis. Therefore, it has never been 
tested before and it is hard to say if it is the best way of fullfilling the purpose. The 
work have been a balancing act of wanting to integrate as much UCD as possible and 
not changing the original TOUCHE model too much. These choices have been made 
after great consideration and with the help of our mentors, but they are ultimatly choices 
made by us.  
 
The lack of research within the field of developing usable groupware is also what has 
made this work interesting and motivating. We believe that TOUCHE is much more 
suited now to develop for usability than before and we hope that this work can 
contribute to the research within the field. 
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7.2  REFLECTION ABOUT THE ASSIGNMENT 
When we started to work on this assigment we found it difficult to get started and get a 
first idea of what we were to do. This was partly due to the fact that all the litterature 
that this thesis was based on were on a high theoretical level and our knowledge about 
process models and how to develop them were limited. But it was also due to the fact 
that our mentors in Spain had slightly different visions of what ”further develop 
TOUCHE so that it focuses on developing for usability” meant. Victor Penichet, who is 
a scientist with his roots in System Engineering and is the one who has developed 
TOUCHE, wanted us basically to change the templates and diagrams in TOUCHE so 
that they could ensure that the software developed were usable. Toni Granollers, who is 
a scientist focused on HCI, wanted us to add elements from UCD and try to integrate 
them into the model. This confused us initially and it took us a while to realize that their 
different views were due to their different backgrounds. There are big differences 
between UCD and System Engineering and though they share a common goal, they are 
based on very different principles. These differences are bigger than we initially 
thought. 
 
This realization made us reflect upon the suitability of developing a process model for 
groupware focused on usability by first developing a System Engineering model and 
then add a focus on usability. TOUCHE was a complete and elaborate process model 
with templates, diagrams and well-defined processes. Therefore, it was difficult to make 
changes in the model without destroying it.  
 
In the UCD litterature it is clearly stated that usability is normally something that is 
considered in the last phases of a development of a software. It also states that this does 
not work and means that usability issues need to be in focus through the whole 
development. Maybe the same is true for the development of process models? Maybe it 
would have been better to start from the beginning with developing a model for 
groupware with focus on usability, thereby taking all the focus areas into consideration 
from the beginning.  
 
Whether or not this approach would have been better, we cannot say. What we can 
conclude is though that there is a need for a model that can develop usable groupware 
and hopefully the DESACO project can further develop TOUCHE into such a model. 
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7.3  SUGGESTIONS FOR FURTHER RESEARCH 
The new version of TOUCHE that has been developed in this thesis has been developed 
based on a theoretical research. The model needs to be tested in real-life projects with 
real-life development processess, be evaluated and refined. Hopefully it can be the 
process model that groupware development needs. 
 
In this thesis we have integrated methods for single-user software development into a 
process model for groupware. This was done due to the lack of methods developed 
specifically for groupware. We believe that it would be good to know how well these 
methods work for groupware development in real life, by testing the in a development 
project. We also believe that it is very important to continue the research about 
groupware and try to develop methods more specific for groupware since it differs from 
the development of single-user software. 



 

  47  

8 REFERENCES 

PRINTED SOURCES 
Blanchard, Benjamin S., System engineering management, 2008, John Wiley & Sons 
INC, New Jersey. 
 
Faulkner, Christine, The essence of Human-Computer interaction, 1998, Pearson 
Education Limited, Harlow 
 
Granollers, Toni, Lorés, Jesús & Cañas, José, Diseño de sistemas interactivos centrados 
en el usario, 2005, Editorial UOC, Barcelona 
 
Grudin, Jonathan (1994a). Computer-Supported Cooperative Work: History and Focus. 
IEEE Computer, vol. 27 no. 5 p. 19-26.  
 
Grudin, Jonathan (1994b). Groupware and social dynamics: Eight challenges for 
developers, Communications of the ACM, vol. 37 no.1 
 
Gulliksen, Jan & Göransson, Bengt, Användarcentrerad systemdesign, 2002, 
Studentlitteratur, Lund 
 
Gutwin, Carl & Greenberg, Saul, A Descriptive Framework of Workspace Awareness 
for Real-Time Groupware in Computer Supported Cooperative Work p. 411-446, 2002, 
Kluwer Academic Publishers, Netherlands 
 
Gutwin, Carl & Pinelle, David, Evaluating teamwork support in tabletop groupware 
applications using collaboration usability analysis, 2008, Pers Ubiquit Comput vol. 12 
p. 237-254 
 
Gutwin, Carl, Greenberg, Saul & Pinelle, David (2003) Task-Analysis for Groupware 
Usability Evaluation: Modeling Shared-Workspace Tasks with the Mechanics of 
Collaboration. ACM Transactions on Computer-Human Interaction, vol.10 no. 4 p. 281-
311 
 
ISO (The International Organization for Standardization), ISO -13407 Human centered 
design processes for interactive systems, 1999, Genève 
 
MacCarthy, Jim, Dynamics of Software development, 1995, Microsoft Press, 
Washington 
 
Norman, Donald A. User-centered system design, 1986, Lawrence Erlbaum associates 
inc., Hillsdale New Jersey. 
 
Penichet, Victor M.R., Modelo de proceso para el desarollo de interfaces en entornos 
CSCW centrado en los usarios y dirigido por tareas, 2007, diss. Universidad Castilla-La 
Mancha 
 



 

  48  

Penichet, Victor M.R, Lozano, Maria D., Gallud, José A. & Tesoriero, Ricardo (2007) 
Task modeling for collaborative systems. In: 6th International workshop on TAsk 
MOdels and DIAgrams: TAMODIA 2007, Toulouse, France. Lecture Notes in 
Computer Science, vol. 4849 Springer Verlag, Berlin 
 
Penichet, Victor M.R, Lozano, Maria D., Gallud, José A. & Tesoriero, Ricardo (2008) 
Extending and Supporting Featured User Interface - Models for the Development of 
Groupware Applications. Journal of Universal Computer Science, vol. 14 no. 19 p. 
3053-3070 
 
Penichet, Victor M.R, Lozano, Maria D., Gallud, José A. & Tesoriero, Ricardo (2009a). 
Requirements gathering templates for groupware applications. In: Macías, J.A, et al. 
New trends on Human-Computer Interaction, Springer Verlag, London 
 
Penichet, Victor M.R, Lozano, Maria D., Gallud, José A. & Tesoriero, Ricardo (2009b). 
User interface analysis for groupware applications in the TOUCHE process model. 
Advances in software engineering, vol. 40 no. 12 p. 1212-1222. 
 
Preece, Jenny. et al, Human-Computer Interaction: Concepts and Design, 1994, Pearson 
Education Limited, Harlow 

WEB SOURCES 
 
Foraker Design, 21/12-2009, http://www.usabilityfirst.com/ 
 
Interaction-design.org, 21/12-2009,  
http://www.interaction-design.org/encyclopedia/mock-ups.html 
 
Penichet, Victor M.R. 21/12 – 2009,  http://www.penichet.net/index.php?lang=en 
 
University of Calgary, 21/12–2009,  
http://pages.cpsc.ucalgary.ca/~saul/wiki/pmwiki.php/Personal/Bio 
 
University of Saskatchewan, 21/12-2009, http://hci.usask.ca/people/view.php?id=2 
 
Uppsala University, 21/12 – 2009, http://www.it.uu.se/katalog/gulan 
 
U.S. Department of Health and Human Services, 21/12-2009 
http://www.usability.gov/methods 
 
Webopedia, 21/12-2009, http://www.webopedia.com/TERM/G/groupware.html 
 
Wikipedia.org, 21/12 – 2009, http://en.wikipedia.org/wiki/Jonathan_Grudin 
 


