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Abstract	
 
 

The rise of the mobile era, and later of the multi-platform systems and ubiquitous 
computing has brought the opportunity for people to have access to information from 
anywhere, and also a lot of complex and interesting challenges to the way people manage 
their information needs and practices, and the visualization of content. The quick pace at 
which this area moves forward has allowed to create a great amount of systems that 
nowadays assist all sorts of users in their affairs. 

Nevertheless, academics and researchers currently keep struggling with daily 
research and information-seeking related tasks, like keeping track of the version of 
documents, managing large documentation repositories, tracing references to sources, 
and searching for quotes in their bibliography, just to name a few. Plus, they claim to 
often find themselves having the tools that assist them in this activities scattered in 
different workspaces, which makes it harder for them to be productive in their work. 

Even though there have been important advances in the field of Human-Computer 
Interaction regarding multi-environment systems, and that there are already usability 
good practices available for this, there is still a need for a tool that integrates all the 
features that academics need to do their research job. 

The purpose of this work was to develop and assess the usability of a multi-
platform design solution, following a User-Centered Design approach, that effectively 
assists academics in the execution of their research tasks, and brings them closer to 
accomplish their goals, in the long run. To achieve this purpose, a high fidelity prototype 
was developed and subjected to a usability evaluation. 

The results of the evaluation show that the solution was well received among the 
participants, in general. Most participants said to have had a good experience when 
interacting with it and stated that the approach contributed to improve the research 
process of academics. The prototype evaluated fairly good in all the tested aspects of 
usability, like attraction, transparency, efficiency, control, stimulation, as well as other 
user experience aspects, like affinity, simplicity, connectivity, consistency, learnability 
and security. Nevertheless, the solution was merely a first approximation and had also 
several flaws, that were systematically recorded and reported in a usability issues list, at 
the time of the evaluation results analysis, that served as a great input, later on, to put 
together a list of recommendations to be implemented in future design iterations. 
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1. Introduction	
 
 

Research is the practice that allows to make scientific progress in practically every 
study field. Information-seeking is an essential component of research, which is why is 
so important and has been so vastly researched throughout the information era. 

Technology changes at a vertiginous pace, and with it, also do research practices 
and information-seeking. The rise of the electronic era, and later of the multi-platform 
systems and ubiquitous computing has brought the opportunity for people to have access 
to information from anywhere, and therefor, a lot of complex and interesting challenges 
to the way people manage their information needs and practices, and the visualization of 
content. There was a need to understand what types of information people need while on 
the go and how they address those needs, taking into account the impact of the context. 
Several studies have addressed this topics, from the point of view of the Human-
Computer Interaction, and have came up with contributions in the form of techniques, 
frameworks, recommendations and good practices to create systems that easy to use and 
help people achieve their goals (Athukorala, et al., 2013; Sohn, et al., 2008; Craig, et al., 
2015).  

Now, in a more specific matter, it has been detected that academics are currently 
struggling with daily research and information-seeking related tasks, such as keeping 
track of the version of documents, managing large documentation repositories, tracing 
references to sources, and searching for quotes, just to name a few. In addition to this, 
academics often find themselves having all the tools that assist them in this activities 
scattered in different workspaces, which makes it harder for them to be productive in their 
work. Even though there have been important advances in multi-platform technology, 
and that there are usability good practices available for this type of systems now, there is 
still a need for a tool that integrates all the features that academics need to do their 
research job (Athukorala, et al., 2013). This situation presents a highly exploitable 
window of opportunity to contribute to the progress in the field of multi-platform systems 
usability, academic research and information-seeking. This work attempts to start the path 
towards the design of the tool so many academics demand nowadays. 

This Master Thesis aims at devising a multi-platform solution designed to aid 
academics in their research process, and putting it to the test, to determine if it really does 
so. In addition to this, it will assess the level of acceptance this approach might have in 
the academic community. 

 

1.1 Objectives	
 
1.1.1. 	Main	objective	

 
To develop and assess the usability of a multi-platform design solution that 

empowers the academics in their research process, following a User-Centered Design 
approach. 
 
1.1.2	Specific	Objectives	
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• Clearly identify and understand the context of use. This implies understanding 
users, the tasks they perform, and the particular conditions of the context where 
all of this happens. 

• Identify problems, challenges and potential opportunities in the context of use that 
can be addressed by the design solution. 

• Select the set of tasks that the design solution is going to implement. 
• Develop the design solution. 
• Design and execute a plan to evaluate the design solution. 
• Analyze the evaluation results to assess the solution from a usability point of view. 
• Summarize a set of usability problems identified in the evaluation of the design 

solution. 
• Propose a set of improvement recommendations for any future work that may 

derive from this work. 
 

The following sections will detail what has been done to fulfil this objectives, and 
the results that have been obtained in the process. Then, there will be a revision of the 
degree to which the objectives have been met, with the limitations that have been 
experienced, as well as a discussion of the results obtained that will include the findings 
and recommendations that have derived from the work. 
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2. Related	Work	
 
 

The information-seeking field has been vastly researched in recent times, covering 
many of its dimensions, needs, challenges and practices. The purpose of this section is 
not to make an exhaustive literature review of the whole field, but merely to point out 
some of the facts and results that have been reported in previous studies, which set the 
ground basis and constituted the most important references that motivated this work. 

Since the boom of the electronic era and electronic literature resources, 
researchers have drastically changed their information-seeking practices (Athukorala, et 
al., 2013).  Background work related to information-seeking behavior for academics 
indicates that web-based electronic literature resources are,  nowadays, the primary 
sources of scientific material in almost all fields of scientific research (Niu & Hemminger, 
2012). Both empirical studies and anecdotal experience prove that almost all academic 
researchers primarily use electronic bibliographical tools for scientific literature searches 
(Niu, et al., 2010; Hemminger, et al., 2007). Probably the primary reason behind this is 
the widespread adoption of web-based electronic journals and the ease of finding articles 
on the web via free search engines (Hemminger, et al., 2007).  

Deepening some more into information-seeking behavior, one study performed 
by Athukorala, et al., (2013), found that the main purposes that drive computer science 
researches to seek information are exploring new topics, reviewing literature, 
collaborating, preparing lectures, and recommending material for students; being the 
most common to keep up to date with research, and exploring unfamiliar research areas 
the most difficult of all. In addition to this, Niu and Haminger (2012) built a framework 
for understanding the information-seeking behavior of scientists, and found that many 
factors affected the specific information-seeking behaviors of scientists, including 
demographic, psychological, role-related, and environmental factors. In addition to this, 
they concluded that the most determinant of all was the academic position. Other factors 
found to be determinant were gender and discipline. 

Athukorala, et al., (2013) also found that backward citation chaining –the practice 
of going through the references of an article, to find more information related to a specific 
subject–, also known as snowballing, is the most frequently used literature review 
technique, while forward citation chaining –chaining through articles citing a given 
article– and authoritative forum browsing –navigating in well-known prestigious forums 
with high expertise in specific topics– are used for some specific purposes. Their study 
also makes reference to the challenges that the current literature search tools face, which 
are: providing support for keeping up to date with research, exploring unfamiliar topics, 
browsing user history, collaborating and sharing, performing a federated search that goes 
beyond scholarly research, and sorting and navigating the results. Finally, they conclude 
that computer scientists are still in search of a literature search tool which provides 
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integrated support for both collaboration and sharing tasks. Hence a single tool featuring 
a combination of functionalities, including searching, collaborating, and sharing 
information, would be preferable. 

Another study conducted by Byström & Järvelin (1995), designed a qualitative 
study that characterized and analyzed the relationships of task complexity, necessary 
information types, information channels, and sources, finding systematic and logical links 
among them. They proved that the information-seeking practices of people are highly 
impacted by the complexity of the tasks they need to perform. 

Then the mobile era came along, and with it, new challenges of all kinds arose, 
regarding information-seeking. There is a lot of research on information seeking in 
electronic desktop environments; there is not as much exploring the issues that the mobile 
world brings with it (Sohn, et al., 2008; Jansen, et al., 1998).  

One example of mobile studies on information-seeking was an analysis that 
Kamvar and Baluja (2006) conducted over a million of Google mobile search queries, to 
determine the search pattern of wireless users of a major carrier in the United States. They 
compared their results with a previous similar study, focused on Web, and found that the 
diversity of queries in mobile is far less than in desktop. In addition to this, they found 
that the top query category is different for each medium used (desktop, PDAs, mobile). 
One of the most important findings they encountered was that users took a very large 
amount of time, and put a lot of effort, to enter query terms. They concluded that people 
had different uses for mobile, and desktop search. 

Later on, a study performed by Sohn, et al., (2008) examined the types of 
information needs participants had, the strategies and methods they used to address those 
needs, and the contextual factors that prompted each need and influenced how it was 
addressed. Internet users appreciate being able to address their information needs on their 
own without having to call someone for assistance. The study revealed that accessing the 
internet through mobile devices has certainly changed the way people address their 
information needs.  Depending on the time and resources available, as well as the 
situational context, people use diverse and, at times, ingenious ways to obtain needed 
information. However, people generally agree on the fact that, despite being a very useful 
tool, mobile internet is often not sufficient to address all their information needs. There 
is also one important design implication within the study that is worth pointing out: many 
of the people’s information needs are ultimately addressed in odd, awkward and incorrect 
ways, or sometimes even postponed to a later time, both because of availability of 
resources and other situational factors. This clearly exposes a need for future mobile 
systems developers to take into account. Mobile technology should take into account a 
person’s current task and enable ways to address needs at later more convenient times. It 
should also consider people’s context and have their personal data stored across multiple 
devices to better service their mobile information needs. 

More recently, trends have turned over to multi-device systems and ubiquitous 
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computing, as the later has been experimenting a rapid grown in the late years (Craig, et 
al., 2015; Chung, 2014). Its key features are mobility, touch control, improved display 
technology and improved connectivity. Computing is no longer attached to a physical 
location anymore, and people can move where they need to, taking all their data with 
them (Craig, et al., 2015) (Satyanarayanan, 2010). There has been a great deal of advances 
in this area of technology, over the last few years. However, there are still limitations, 
like the problems associated with devices screen size, and the lack of theories to explain 
how presentation format and visualization interactivity can influence user perception of 
mobile Local Bases Services under different task complexity, that leave ground to cover 
in the design of multi-device user interfaces to handle information (Athukorala, et al., 
2013; Yimeng & Chang, 2013). Fortunately, research in Human Computer Interaction 
has produced techniques for information visualization and single-user control of 
applications on multiples devices, that show great promise to overcome these limitations 
(Yimeng & Chang, 2013).  

One particular study, conducted by Craig, et al., (2015) recently investigated the 
feasibility of adapting information visualization techniques for co-located synchronous 
collaboration by considering how different aspects of information visualization design 
can be applied in a multi-device multi-user environment. The analysis output was the 
following set of design guidelines: 

1. Interaction should be fluid. 
2. Similar views should use consistent visual mappings and equivalent interactions. 
3. Avoid conflict between users by differentiating between soft and hard selections. 
4. Stick to functionality that is appropriate for the type of device. 

And the following recommendations: 

1. Use techniques that make more efficient use of available screen space or do not 
require accurate selections. 

2. Use virtual buttons for different types of selection. 
3. Avoid keyboard selection and shortcuts. 
4. Move labels away from the cursor 
5. Keep text and selection targets a constant device-specific size and scale other 

elements to fit these constraints. 
6. Don’t display too much data on the screen at the same time. 
7. Avoid sweeping gestures on large touchscreens 
8. Use larger displays to show the data and mobile devices for control. 

These guidelines and recommendations were applied, in the same study, to 
develop the prototype of a multi-device co-located synchronous collaborative system. 
The usability evaluation of the prototype showed that the principles and guidelines 
derived from the application of the information visualization techniques were in the right 
track and, in fact, help us build better multi-device interfaces. 



 6 

The present work aims at following the path set above, and contribute with the 
progress of Human Computer Interaction by designing and evaluating the usability of a 
prototype for a single-user multi-environment information visualization system to aid 
academics and researchers in their daily tasks, and follows these design guidelines in the 
process. 
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3. Theoretical	Foundation:	User	
Centered	Design	(UCD)	Approach	

 
 

User-Centered Design (UCD) is a user interface design process that focuses on 
usability goals, user characteristics, environment, tasks, and workflow in the design of an 
interface. UCD is an iterative process that applies a series of methods and techniques for 
analysis, design, and evaluation of software and interfaces. Its design and evaluation steps 
are built-in from the first stages of analysis and design, through implementation (The 
World Wide Web Consortium - W3C, 2004). The main objective of UCD is to iteratively 
refine a product until it satisfies the specifications of a target user profile.  

	

3.1. User-Centered-Design	Process	
 

The User-Centered Design (UCD) process describes the phases throughout an 
iterative design and development life-cycle, focusing on understanding to a deep level the 
behavior, particularities and goals of the target user and its environment. It’s important to 
note that the UCD process does not specify exact methods or activities for each of its 
phases (Usability.gov, 2004).  

 
The ISO 9241-110(2006) standard describes the key principles underlying this 

process (UsabilityNet, 2006): 
 

1. Design for the users and their tasks: The functionality and dialog are based on 
the special characteristics of the task. 

2. Be consistent: Design for components to behave as similar as possible, in the 
interaction with the user. 

3. Use simple and natural dialog: The dialogue between user and system should 
follow the natural sequence implied by the task. There should be no more 
information presented to the user than is necessary to complete the current task, 
because each item of irrelevant information adds complexity to the dialogue. 

4. Reduce unnecessary mental effort by the user: Users should be able to 
concentrate on their task without worrying about how the system. The more 
complicated the interaction with the system, the more distracted from the real task 
users will become. If users have to invest too much mental effort in working out 
how to operate a system, they will be less efficient and make more errors. 

5. Provide adequate feedback: Users need to be confident of the result of their 
actions, either if they are successful or failed. This feedback should be evident to 
user through changes in the interface. 

6. Provide adequate navigation mechanisms: Provide enough relevant 
information for users to know where they are. This can be achieved by applying 
meaningful and consistent mechanisms like assigning titles to screens, using range 
and location indicators such as scroll bars or page numbers, providing a navigation 
map, overview, history of areas visited (bread-crumbs), among other. 
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7. Let the user drive: The system should have as few constraints as possible to 
achieve a task, and provide simple ways to achieve frequently performed tasks. 

8. Present information clearly: Help the user discriminate between different items 
and groups of data, through the use of spacing, boxes, and visual coding 
techniques. Avoid overwhelming the user by providing more information than 
necessary to perform a task. 

9. Be helpful: Systems should be self-explanatory, so that they can be used with the 
minimum of help and documentation. The information on the screen should be 
expressed in terms of the user’s task. 

10. Reduce errors: Guide users down the correct path to accomplish their goal. 
Where appropriate to the task, users’ responses should be constrained to avoid 
error; but never where this would limit the users’ reasonable choice in how to 
perform their tasks. Similarly, the system should validate data entry as near to the 
point of input as possible. 

 
In addition to this, the ISO 13407(1999) standard describes the four key human-

centered design activities (Usability.gov, 2004): 
1. Understand and specify the context of use: Identify the people who will use the 

product, what they will use it for, and under what conditions they will use it. 
2. Specify user and socio-cultural requirements: Identify any business 

requirements or user goals that must be met for the product to be successful. 
3. Produce design solutions: Building from a rough concept to a complete 

prototype. 
4. Evaluate designs against requirements: Ideally through usability testing with 

actual users.  
The standard itself is generic and can be applied to any system or product. 
 
Figure 1 summarizes the human-centered design activities of UCD. 
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Figure 1: Phases of the Iterative UCD Process (Usability.gov, 2004). 
 

These principles and activities will be the pillars around which the design will be 
executed and the solution built. The following sections will explain the different activities 
of the process that were performed, explaining with details how each of them were 
accomplished and justifying the decision making throughout the whole process’ 
execution. 
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4. Analysis	of	the	Context	of	Use	
 
 

This section will outline in detail the process of analysis of the context of use that 
was carried out, with the main goal to understand the potential users of the system, the 
task they usually do, the context in which they work, and the challenges they may face 
within these conditions.  

First, it will be explained the decision of conducting interviews with academics as 
a mechanism to gather the information necessary to perform both user and workflow 
analysis, as well as to understand the important characteristics of the context of those 
users. Following this, a brief description –and some examples– of the techniques used to 
conduct the user and workflow analysis: PERSONAs and task-oriented scenarios, 
respectively. Finally, there will be a sub-section dedicated to list the different problems 
identified throughout the analysis, that will constitute the issues the design solution will 
try to address and solve. 

 

4.1. System	requirements	specification	
 

Provided the fact that this study is in its preliminary stages and that the most important 
objective at this point is to gather as much valuable information as possible to paint a 
good picture of the context of use of this system, it was considered too soon to define 
formal requirements for the system. This activity will be postponed to future iterations, 
when there is a solid base of knowledge on this. 

 

4.2. Interview	Sessions	
 
The first phase of context of use analysis was to design and conduct interviews over a 
selected group of people, with the objective of gathering a wide range of information that, 
in turn, will serve as input to the specific analysis of our potential users: their goals, tasks, 
workflow, needs, problems and context. 

The reasons to select the interview over other techniques to collect information –
like focus groups, questionnaires and observation sessions–were that it is a great 
technique to collect information at early stages of the design process, when one doesn’t 
really know what to look at, and it is best to learn from the experience of the people. In 
addition to this, an interview can be tailored to fit the information needs the interviewer 
researcher can have at a specific moment. In this case, it was decided to do an open and 
semi-structured interview, because it is a middle point compromise that allows the subject 
to talk in a free way, offering the interviewer the chance for a richer data sample, while 
still having a light script that guides the session, preventing subjects from going to far 
away from the topics of discussions. 

Because of time constraints, availability of people, and the early stage the design 
was in, it was decided that interviewing five subjects was an acceptable sample to start 
with, in this first iteration. Since the main objective of this study is to aid academics in 
their research process, all selected subjects had an academic profile: two of them were 
students of Master of Science, one of PhD, and the other two were professors of computer 
sciences. 
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 The script of the interview was the same for all participants. It consisted on a 
series of questions the participants were asked to answer, and that led to informal 
conversations about diverse topics related to their information-seeking practices. All of 
the conversations were taped, with the previous consent of every subject, for research 
purposes, and can be provided, upon request of the jury. The questions and structure of 
the script are detailed below: 
 
4.2.1. Context	Specification	
 

Description of the objective of the interview within the study that is being 
conducted. 

 
4.2.2. Main	Question	
 

How do you usually perform you research and information-seeking process, when 
you are writing a scientific article, or a research Project? 

• For which stages you go through?  
o Do you perform the tasks of these stages in different workspaces? 

• What use you give to the information you manage to find?: Analysis and data 
processing 

• Would you like to change this process in some way, in the future? 
o What would you like to change? 
o Why? 

 
4.2.3. Definition	of	Workspace	
 

Give the subject a concrete definition of a workspace, from the point of view of 
informatics, to put him in context looking forward to the following questions. 
 
4.2.4. Other	Questions/Topics	
 
4.2.4.1. Workspaces	
 

Which workspaces do you usually use during your research? 
• Main	reason	to	use	each	of	the	workspaces.	

 
4.2.4.2. Work	Places	
 

In which places are you used to work in? i.e. Office, metro, car, park. 
• Brief	description	of	frequent	and	occasional	places.	
• Tasks	performed	in	each	work	place.	

o Number	 of	 workspaces	 used	 in	 each	 task.	 Does	 this	 number	
changes	according	to	the	visualization	space?	

 
4.2.4.3. Devices	
 

Which do you think would be the most appropriated device to achieve the tasks you 
usually perform? 



 12 

 
4.2.4.4. Interaction	
 

How would you like to interact with information through a system? 
• Key	interaction	aspects	
• Current	limitations	that	experiments.	
• Type	of	visualization:	text,	icons,	metaphors,	graphics.	Check	standing	on	

3D	 data	 visualization,	 graphs	 and	 other	 alternative	 representation	 of	
data.	

• Data	manipulation	mechanisms:	 drag	 &	 drop,	 swipe,	 scroll,	 pass	 data	
between	workspaces.	

 
4.2.5. Case	of	Study	
 

Present a hypothetical situation where the user has to work with several devices 
and workspaces, leaving to the user the choice of how many of each to use. Then, have 
the subject answer the following questions: 

 
• How would you distribute and organize the information among the 

different workspaces of these devices? 
• How would you combine the different devices to achieve your tasks? 

Suggest to use one as an extension of the other. 
 

The information collected in these interview sessions served as input to all the 
analysis that will be explained next. 
 

4.3. Context	
 

The nature of the user’s context was derived directly from the analysis of the 
interviews results. The main objective here was to identify the physical environmental 
conditions in which users perform their tasks: work place(s), tools, outdoor conditions 
such as weather, if applicable; risks implicit in the execution of tasks, habits, challenges 
that this physical conditions may bring, among other. 

 
The results of the application of this characterization will be detailed in the 

“Results” headland within this very section. 
 

4.4. User	Analysis	
 

If one does not take the time to identify the group of people for which a system is 
being designed, one might make the mistake to design for oneself. To do this, it was 
decided to use the PERSONA technique. 

“Personas are not real people, but they represent them throughout the design 
process. They are hypothetical archetypes of actual users” (Cooper, 1999). 

PERSONA is an interaction design technique that consists on creating fictional 
characters, based on actual data, that depict target user populations. This helps the 
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designers to identify and keep in mind the user’s determinant characteristics, behavior, 
tasks, goals, and profile, when in the design process, to make sure that the product meet 
the users needs and requirements.  

The technique consists on building an archetype of a fictional character that is 
going to represent a group of people whose common characteristics constitute a potential 
user target for the system that is going to be designed. The data to specify are variable 
and will depend on how specific the profile needs to be. Common properties are: name, 
job, role, title, position, activities, goals, abilities, skills, age, and hobbies, among many 
other.  

 
PERSONA is a fairly simple technique to implement that makes it easy for 

designers to group similar types of users into a single profile; it is flexible too, allowing 
to create different profiles for the different roles that may somehow interact with the 
system, such as primary and secondary users, stakeholders, product owners, operators, 
among other. These are the main reasons why this technique was selected to identify the 
potential users of our system. Table 1 show an example of a PERSONA: 
 

 

Travis Barker 
 

Primary persona. 

Job, Role, Activities Professional Drummer. Rhythm creative. 
 

Task performed: 
• Create new rhythms in the creative process 

of song production of the band. 
• Rehearsal with the band. 
• Shows and performances. 
• Practice song beats. 
• Record and produce rhythms. 

Goals End goals: To be the best drummer in the 
whole world. He wants to give the best 
performance of his life every night. He 
wants to improve himself performing and 
producing new song rhythms. To have a tool 
that allows him to perform all his drum tasks 
when he is not with the physical instrument. 

 
Experience goals: He wants to increase his 
expertise with the drum kit and take them to 
a level which no one can top. He wants a 
virtual tool that aids him to acquire more 
experience. 
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Abilities, Skills, 
Knowledge 

He is an artist in the whole sense of the word. 
A very creative person, who can come up 
with great ideas to produce successful songs. 
Great show man behind the drums. 

Personal Details 39 years old. Loves extreme sports. Married 
with two kids. 22 years of career. 

Table 1: Example of PERSONA. 
 

In this analysis phase, the data collected in the interviews was used as input to 
build the user profiles –as PERSONAs– that are going to be addressed by the solution 
presented in later sections of this work. The results of the application of this technique 
will be detailed in the “Results” headland within this very section. 
 

4.5. Workflow	Analysis	
 

Once the user profiles have been identified, and their context has been analyzed, 
identifying the challenges they face, and the important aspects of the way their operational 
model works, it is time to think about how to solve those problems, and offer the user a 
way to do things better. Understanding how to improve the way users achieve their goals 
through the design solution in a given context is the main objective of the workflow 
analysis. To achieve this, there are several techniques that can be applied, depending on 
the level of abstraction of the results wanted. For example, if what is required is to have 
a very detailed functionality analysis, probably the ideal technique to apply would be to 
build Use Cases, corresponding to the requirements previously specified. Another 
approach, with a higher level of abstraction, would be to write scenarios that model the 
tasks of the user. 
 
4.5.1. Scenarios	
 

“A scenario is a description of a persona using a product to achieve a goal” 
(Cooper, 1999).  Scenarios are usually narratives that tell a story describing one or more 
tasks performed by a user in a specific context. Scenarios can vary in the detail level they 
offer. Usually, high level scenarios are used to perform workflow analysis when design 
is in its earliest stages, because it focuses on the real situations users experience, and how 
they can achieve their goals by performing the required tasks given those conditions. Jus 
as it was stated previously with Personas, scenarios are also individual and fictional 
constructions; in this case representing user’s workflows (Henry, 2007). The following is 
an example of a high-level scenario: 

 
“Scenario 3: Hyper-wonderland  

This scenario addresses the positive aspects of how a hypermedia solution 
will work. The setting is the Lindholm construction site sometime in the future. 
Kurt has access to a portable PC. The portables are hooked up to the computer at 
the site office via a wireless modem connection, through which the supervisors 
run the hypermedia application. Action: During inspection of one of the caissons 
Kurt takes his portable PC, switches it on and places the cursor on the required 



 15 

information. He clicks the mouse button and gets the master file index together 
with an overview of links. He chooses the links of relevance for the caisson he is 
inspecting. Kurt is pleased that he no longer needs to plan his inspections in 
advance. This is a great help because due to the ‘event-driven’ nature of 
inspection, constructors never know where and when an inspection is taking place. 
Moreover, it has become much easier to keep track of personal notes, reports etc. 
because they can be entered directly on the spot. The access via the construction 
site interface does not force him to deal with complicated keywords either. 
Instead, he can access the relevant information right away, literally from where he 
is standing. A positive side effect concerns his reachability. As long as he has 
logged in on the computer, he is within reach of the secretaries and can be 
contacted when guests arrive or when he is needed somewhere else on the site. 
Moreover, he can see at a glance where his colleagues are working and get in 
touch with them when he needs their help or advice. All in all, Kurt feels that the 
new computer application has put him more in control of things.” (Bødker, 1999) 

 
After analyzing the results of the interviews, and having a brainstorming session 

with the tutor of this work, several scenarios were written to model the workflow that the 
users would have when using the system to be designed later on as part of this work, in 
the regular conditions already described by them, but including the multi-environmental 
factor into the equation. The results of the application of this technique will be detailed 
in the “Results” headland within this very section. 
 

4.6. Results	
 

This section will detail the results obtained in the analysis of the context of use, 
whose process has just been detailed above. 
 
4.6.1. Context	of	Use	
 

These are the most remarkable insights, regarding the context, that were identified 
in the interviews analysis: 

 
4.6.1.1. Workspaces/Devices	
 

Tasks are usually related to the particular device one is using at a particular 
moment. 

Currently, people tend to use some tools for purposes which they haven’t been 
designed for, such as passing information from one device to another through email, or 
instant messaging apps. 

Among all interviewees, the most accepted electronic device for research purposes 
was the computer; more specifically, the laptop. Computers were mainly used for 
precision tasks, like writing, producing content and generating results. Regarding the 
preferences of use for this type of device, people said that they usually have two well-
delimited work spaces; either with the screen of the computer plus an additional display, 
or having the computer screen split in two. However, some of the participants claimed 
that they would only use multiple workspaces if absolutely necessary. 
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Smartphones are in a close second place, regarding the use for research purposes, 
and they are usually used as secondary support devices, while tablets are the least used, 
and in many cases, not even used at all. The most common tasks for which mobile devices 
were used were informal and creative ones, like information visualization, browsing the 
web, reading, recording audio-visual data, communications, and transferring information. 
When working with this type of devices, people tended to work in just one workspace, 
having no problem with changing to the computer, if a task wasn’t comfortable enough 
to be performed in a mobile environment. Subjects agreed upon the advantage of having 
this type of devices to help them capture inspiration when it comes unannounced. 
Probably the most shocking discovery was that, in general, researchers didn’t see any real 
advantage or aggregated value in the use of tablets for their tasks; in some cases, the 
subject didn’t even have one. In other miscellaneous findings, people found helpful other 
aspects like alternative views in landscape orientation, and ease to transfer data between 
platforms. 

 
Other workspaces very commonly used by all researchers were physical ones: 

notebooks, notes, post-its and boards. The most common tasks done in this type of 
workspace were to organize, depict, draw and sketch complex ideas and schemas during 
the thinking process. Writing and reading in physical paper produces a closer relationship 
between the material and the person, as well as a better cognitive process, compared with 
the virtual world. It also fosters a more customizable and free analysis process, allowing 
people to highlight, fold, write over, paste little notes, scratch and use color coding over 
the information. 
 
4.6.1.2. Workplaces	
	

The results indicate that the most common places where the interviewees did 
research work were the university, office, home, and in public transport, while commuting 
from back and forth between the places mentioned before. The respondents agreed in the 
fact that tasks are usually related to the workplace, and that device size is directly related 
to the comfort degree of the workplace.  

 
The most common tasks performed at home were those that required detail and 

precision, such as writing, building and developing information artifacts. Such tasks were 
usually performed in desktop computers, or laptops. In addition to this, there was general 
agreement on categorizing home as an environment that provided comfort, isolation, 
better concentration and freedom of action. 

 
On the other hand, the workplace –office or university–  was said to be useful for 

practical tasks, like implementation, or testing, and for team work activities, like 
brainstorming sessions and meetings. Additionally, it was not perceived as not a good 
place for individual work, because of the continuous interruptions due to meetings, 
conferences and any other kind of group activities. 

 
Finally, the traveling periods spent in metros, buses and other forms of public 

transport, were exploited for creative tasks, like reading, browsing the Web, studying 
organization and analysis; and for communications, like chatting, making calls, and 
participating in remote conferences. There was consensus in that a task performed in this 
kind of environment had to be able to be performed in a discomfortable environment, 
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meaning that it requires minimal interaction with the device and allows mobility and 
portability. 

 
4.6.1.3. User	Profiles:	Personas	
 

As result from the application of the user characterization technique PERSONA, 
two profiles were clearly identified as direct end-users of the system currently in design.  

There are no profit purposes whatsoever underlying the development of this 
design. The only real purpose of this study is to get to know the users that will end up 
using the system, as well as their response to this kind of multi-environment system. 
Because of this, any business-related profile –such as product owner and stakeholders– 
are going to be discarded. Both of the identified profiles are considered Primary Personas, 
meaning that the design will be conceived to satisfy them equally, and will not consider 
one’s needs over the other.  

 

Table 2 and Table 3 show the resulting Personas. 

   

 

Professor Charles Cooper.  

 

Primary persona, Professor, 
Academic. 

Job, Role 

 
 

Activities 

Professor. Software Engineer, 
PhD. College Tenure Professor, 
Researcher. 

 

Teaches the Information Systems 
subject at graduate level. Tutors a 
PHD student’s thesis. 
Collaborates in research projects 
of the IT department of the 
university. He is constantly 
researching on the field of IT. 

Goals End goals. 
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• Make significant 
contributions in his 
research field. 

• Effectively pass on their 
knowledge to his students. 

• Guide his mentees to do a 
great research work. 

• Perfect his research 
methodology and 
professional skills. 

• Help maintain a great 
working environment with 
his colleagues and 
students. 

• Keep up with the new 
trends, technology and 
ways of getting things 
done in his field. 

Experience goals. 

 

• He wants to feel 
productive, ingenious and 
successful. 

• Wants to have the tools to 
go through the research 
process smoothly. That is, 
being able to browse 
through all his research 
material and extracting 
the pieces of information 
relevant for one research, 
generating results and 
knowledge in a natural, 
straightforward fashion. 

 

Life goals 
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Table 2: 
Primary Persona 

#1 

 

 

 

 

 

Stephen Hubble. 

 

Primary persona. PhD Student. Informatics 
Engineer. 

• He wants to be respected 
and valued by his 
colleagues, students and 
the academia. 

• Would like to retire while 
occupying an important 
chair in the academia. 

• Wants to keep 
contributing to his field 
after his retirement: in 
conferences, talks, 
consulting, advisory and 
similar. 

 

Abilities, Skills, Knowledge Has a really sharp mind, and a 
great analytical capacity. Really 
insightful. 

Embodies a high level of 
pedagogics when teaches and 
tutors. 

Great person to work with when 
in a research team. 

Has a vast understanding of the 
research process in the IT field. 

Personal Details 55 years old. Married with two 
kids. Healthy habits. Passionate 
about technology and sports. 

Volunteer in a non-profit 
organization. Loves traveling 
with his family. 
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Job, Role 

 
 

Activities 

PhD Student in Programming Languages, Assistant 
professor at Universidad Politécnica de Madrid 

 

Give complementary lectures to undergraduate 
students in the subject of Programming Languages. 
Research in the Programming Languages field and 
develop his PhD thesis. 

Goals End goals:  

 

• Develop the best possible research for his 
PhD Thesis. Perform a comprehensive 
analysis, vastly supported in extensive 
documentation and convincing results. 

• Guide and orientate the under-graduate 
students under his tutelage, to achieve the 
course goals and improve their performance 
on the subject. 

• Obtain the PhD Degree with High Honors. 

• Publish his findings in several papers. 

• Continue his research, later on, and continue 
to contribute to the field through his 
research. 

 

Experience goals:  

 

• Wants to be able to easily manipulate the 
pieces of information he has found for his 
research. 

• Needs a tool that aids him to potentiate his 
analysis and research technique. 

• Would like to be able to easily generate 
content and knowledge from scattered data. 

• Needs to be able to trace back any piece of 
content he has generated back to its source. 

• Wants to be able to keep on researching and 
performing other easy related tasks at any 
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place, like the bus, or outdoor places, in an 
easy way. 

• Likes to visualize his data from different 
perspectives at the same time, to enrich his 
analysis process. 

• Wants to feel productive and achieve the 
objectives he set out to, complying with 
planification times. 

 

Life goals:  

 

• Wants to form a career in the academia, 
climbing up in the professor hierarchical 
chain. 

• Wants to win the respect and professional 
recognition of his colleagues and the 
Software community. 

• Wants to make significant contributions to 
his field through his research. 

• Wants to establish in Spain and have a big 
family. 

Abilities, Skills, Knowledge Stephen has great analytical capabilities, sense of 
responsibility and remarkable researching skills, 
which he combines with a high degree of 
proactivity, to tackle every project he gets involved 
in. 

He is proficient in English, Spanish and French, 
which enlarges the content he can get access to 
contribute to his work. He has a desktop, laptop, 
smartphone and tablet; has no problem manipulating 
each, as well as combining all, according to the 
nature of the tasks he is performing, or the place he 
is working at, to make the best use of his time, and 
move forward with the research. As a result, he is a 
very productive person.  

He is very empathetic with his students and usually 
finds the way to help them do well in the classes. He 
has gained deep knowledge in the Machine 
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Learning, Programming Languages and Translator 
and Interpreters fields. 

Personal Details 28 years old. Single. Sedentary habits. Gamer. 
Fanatic of TV series. Cinephile. An indoors type of 
person. Loves rock and roll. 

Table 3: Primary Persona #2 
 

4.6.1.4. Scenarios	
 

The following are the high-level scenarios written as a result of the workflow 
analysis, that show how the user would use the design solution to perform their tasks and 
achieve their goals. It is very important to mention the fact that, because of a conceptual 
confusion, the scenarios built do not limit to reflect the tasks performed by users, as they 
should, but incorporate as well situations in which the user makes use of a hypothetical 
multi-platform system that assists said user in all the tasks presented in the scenarios. 
Unfortunately, this mistake was not realized until the prototype was already being 
evaluated, so there was not chance to repeat the process. Even so, the other techniques 
used to analyze the context of use helped fill the gaps that the scenarios left, because of 
this error, and there were no doubts about the context of use throughout the rest of the 
design process. 
 
4.6.1.4.1. Scenario	1:	Version	control.	
 

Stephen is currently working on a big collaborative research project, in which 
people from all around the world are continuously contributing. Several people can, 
sometimes, work in the same file, and even at the same time. When working on a file, 
through the system, Stephen can check the changes log on his iPad/iPhone, while making 
changes on the laptop. He can even select a particular commit and the document instantly 
updates on the laptop to reflect the selected state. He can also see in the iPad a graphic 
version of the change log, showing the branches and commits as points, for ease of 
manipulation. Finally, he can select the “blame” option, in the iPad/iPhone, and instantly 
check on the laptop how the different regions of the document get highlighted on a 
different color, corresponding to one of the team members. Stephen can also check a 
variety of important info related to the version control, such as the active and all different 
branches, the repository status, as well as perform commands to manage the version 
control, observing instantly the effects -if any- in the laptop. 
 
4.6.1.4.2. Scenario	2:	Multi-platform	data	visualization	
 

Professor Cooper is giving a lecture to his fellow colleagues on the very 
interesting set of results he has obtained on the later work he has been performing on 
information systems for disabled and handicapped users. The data is a little abstract and 
difficult to explain so it could be quite a challenge to ensure everyone understands it. To 
do so, the visualization system allows to show different representations of the data on 
both the laptop, and iPad/iPhone, which he projects simultaneously, for a full comparison 
of the data that shows the intrinsic aspects that are key to achieve a full understanding. 
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Cooper can swap the data representations between devices anytime, as well as selecting 
from a variety of different valid representations to use. 
 
4.6.1.4.3. Scenario	3:	Secondary	device	as	remote	control	
 

When addressing the material processing phase of a research, Professor Cooper 
always falls into the situation of losing himself in the magnitude of all the material. Lots 
and lots of papers, paper cuts, pictures, copies, articles, books, pages, and other pieces of 
information gather around to form a chaotic virtual pile of disorganization. Tackling this 
pile to be able to extract the info needed to generate knowledge for the research takes a 
lot of time, and time is an invaluable resource, maybe the most important of all. That’s 
why the app has an entire structure and organization section specifically designed and 
devoted to assist the Professor in this endeavors. It has all the classical organizing 
mechanisms of a file system, but incorporates some new mechanisms such as format 
recognition, action recommendation and habits learning. In addition to this, he can apply 
tags and color codes to his files, so he can organize them according to his own criteria, 
apart from the folder they are located into, or the other groups they belong to, result of 
the automatic grouping mechanisms applied by the system, on upload.  

Professor Cooper looks at this “dashboard” environment on his iPad/iPhone, and 
can quickly browse in it, select, move and share multiple files. All with gestures. He can 
even tap and hold on a file, pic, or any other type of file and see a preview on his laptop 
screen, or in the same device he tapped on, depending on his choice. He can also open 
and edit a file in the same way. 
 
4.6.1.4.4. Scenario	4:	Alternative	reading	view	in	secondary	device	
 

Stephen has a meeting with his tutor tomorrow morning to discuss the structure 
of the thesis report he is starting to write. He has been reading a lot of documentation to 
write the “state of the art” section, but he’s still not done, and needs to finish before his 
meeting. He is on the way home on the bus, so he picks up the phone, looks up the 
document he was reading on the office. When he taps on it, the systems recognizes he is 
accessing the file from his phone, so automatically offers the “reading view”. Stephen 
loves this view because is very simple. Since this view was designed to avoid 
overcharging the visual, it helps him focus on the text of the document, excluding a lot of 
unnecessary actions over the document and adjusting to the device size in a smooth way. 
He used not to be very fan of reading. All previous mechanisms were too confusing and 
irritating when showing the text. Now the system gives him a simple, smooth and focused 
way of reading and working over documents that is perfect for the on the go experience. 
 
4.6.1.4.5. Scenario	5:	Pre-processed	(raw)	view	in	one	device,	clean	view	in	the	other	
 

As an experienced programmer, Stephen is used to write code, and then look at 
the result through some sword of output display. Writing documents is not the exception. 
He likes to get dirty with tags and code, and then just see the preview of his work. That’s 
mainly the reason why he has developed almost all his research documents in LaTeX. 
Fortunately, the app provides him with a “raw” view of the documents he is editing, where 
he can see and manipulate the content of the content by working with tags, code snippets, 
scripts, routines, and other pre-processing elements, and then see the result, just hitting 
the “display” button. He can then choose if he wants this “clean” view to be displayed in 
the laptop or in the iPad/iPhone. He does not need to worry about anything else, because 
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the app figures out the best way to display the content, according to the screen space of 
the device. He can also integrate the app with LaTeX, and other markup languages, such 
as XML and HTML, interpreting and rendering the code in a smooth, consistent way with 
the rest of the native content. 
 
4.6.1.4.6. Scenario	6:	Traceability	
 

When Stephen is in the final phase of his research, after finished the paper or 
report, he always struggles in the time he has to look back and link specific parts of the 
research to the documentation he supports in. When he is writing, the system allows him 
to select any piece of info, picture or graphic, and link it to the document where it came 
from, as a reference. He can then check the complete references graph of any document, 
in the iPad. When he selects one of the references, the document where the reference is 
opens in the laptop, showing the selected piece of info that the particular reference 
corresponds to. There is also the alternative of opening the referenced document, instead, 
to check what was the information that lead to the references. This process is called back-
forth referencing and helps Stephen to know exactly how the info in his research is 
related. With this mechanism brought by the system, Stephen can gradually reference his 
research, and not leave it to the end, which usually makes it a difficult task, since he needs 
to rewind and remember where he got the info from, which implies a great effort and 
depends on how good his memory is. 

There are other times, when Stephen is not yet ready to start writing and making 
references to documents, but he is just starting to read the materials, getting info, ideas, 
quotes and other useful outputs from them. Usually, at this early stages, you see his office 
filled up with sticky notes, small pieces of papers, notebook pages and boards, containing 
sketches, annotations and other scribbles. Now, with the system, he has all of that in a 
single virtual dashboard, on the tablet. He selects any piece of info (phrase, quote, pic,...) 
he finds interesting, while reading in the laptop, and save it as a note. He can also 
categorize it, with tags and color, on creation, and have it instantly added to the virtual 
dashboard, on his tablet. That way, he can have all his notes at hand when writing about 
these ideas. Stephen can also share his notes with fellow colleagues by a variety of 
mediums, and has the option to attach the document that is related to that one, if any. 

Sometimes making a virtual separated note of a document isn’t quite what Stephen 
needs. Sometimes he just wants to do it the old fashion way: highlight or underline what 
he finds important in the text, write over the document all sorts of informal comments, 
notes, symbols, marks and mental sketches. The system allows to do all of this by 
selecting the part of the document, and choosing the option that most fits to his needs, 
such as “write over”, then writing or sketching anything on the iPad with the fingers, or 
a virtual pencil, instantly watch it appear over the document, regardless of the format of 
such document. 
 
4.6.1.4.7. Scenario	7:	Document	metadata	view	
 

When opening a document in the laptop, Stephen can choose to display the 
metadata of the document in his iPad. That way, he can have a look of the data related to 
the document, such as author, subject, date, path; and other important information like its 
notes, documents it references, and the ones that references it. This way, he has all this 
important info at hand, when having the document opened in the laptop, and working in 
it. 
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4.6.1.5. Other	Important	Findings	
	

Regarding the interaction with multiple type of devices, the following 
characteristics were considered as key aspects to have a good user experience: 

• Intuitivism. 
• Simplicity. 
• Low learning curve. 
• Low degree of intrusiveness. 
• Adaptation to the user habits. 
• Having all actions related to a task, accessible from a single environment. 
• Response time: not having to wait for the device to respond to user input. 
• Multiple ways of visualizing the same set of data. 
• Abstraction: simple representation of complex concepts. 

 
 

The interaction mechanisms were said to be very different, depending on the 
device used. In the case of the laptop, the usual interaction is through the trackpad –and 
gestures–, mouse and keyboard. Some indicated that they liked using shortcuts to get 
things done and navigate in applications. About the interaction with mobile devices, the 
interaction gets reduced to taps and gestures, although some mentioned that voice 
commands would be a good alternative to this. 

 
Regarding communication between devices, most participants said to be 

comfortable with the current multi-platform synchronization mechanisms already 
implemented. However, some pointed out that it would be desirable for these mechanisms 
to be faster, and customizable, as well, so that users can choose what to sync, when to do 
it, and to which platforms. Because of the latter, some put their trust in manual traditional 
synchronization mechanisms over which there is absolute control, in contrast of 
automatic solutions. 

 
Finally, when asked about visualization topics, most academics claimed to be fond 

of the use of text-alternative visualization techniques, like icons, metaphors, tooltips, 
widgets and hover tags. They also insisted on the importance of data representation 
through artifacts like graphics, tables, schemes, animations, graphs, and any other that 
might help to visually analyze data sets.	
	
4.7. Problems	identified/Challenges/Potential	aggregated	value	opportunities	
 

The interviews also allowed to identify some challenges and problems that users 
are currently facing when performing their daily tasks. All of them present design 
opportunities to be addressed in order to add value to the solution. The identified potential 
opportunities are the following: 

 
• Offer direct and simple relationship between pieces of information and its source. 
• Offer integrated version control over all documents. 
• Have a unique repository for all data and documents. 
• Provide and smart assistant integrated into the system. 
• Provide search feature at all levels as a way of having all content and artifacts 

reachable from a single point in the system. 
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• Have a comfortable and intuitive mechanism to divide and manage screens in 
devices. 

• Smart defaults: it is desirable that the system recommends default configurations 
to the user based on his or her preferences, but also allow the easy customization 
of them. 

• Provide mechanisms of real-time transference of data and synchronization. 
• Channel efforts to reduce the gap in the personal relationship of the user with the 

virtual content he/she generates. 
• Automatically digitalize scanned diagrams and other graphical artifacts. 
• Implement voice commands as an alternative to classic interaction with the 

devices. 
• Offer multi-dimensional visualization of data sets, combining devices. 
• Keep the document look and feel of a document when transferring files between 

devices, so there are no visual changes when visualizing a document from 
different platforms. 

• Allow more interaction between the user and the virtual research material: 
allowing action such as drawing over, making marks, highlighting, scratching, 
and other visual effects, like folding. 
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5. Design	Solution:	Prototype	
 
 

This section presents the design solution that was developed after a careful analysis 
of the context of us, detailed in the previous section. All important design decisions made 
in this process will be outlined and adequately justified, and the set of tasks covered by 
the prototype will be detailed, as well. The presentation of the prototype will be done 
through captures of all screens, in all the platforms. 
 

5.1. Design	decisions	over	prototype	
 

Regarding the evaluation of this prototype, it was agreed to: 
 

• Skip the low-fidelity designing phase, which is the usual approach in early 
stages of design, and go straight to the design of a high-fidelity prototype. 
This is mainly due to the fact that there are important time constraints, 
and the simplicity of both the components to be designed and the 
interaction mechanisms involved. Also, it was considered that the reality 
sensation a higher level of fidelity gives, would help providing more 
information about the acceptance that this type of system might have in 
the users. 

• Postpone the development of a fully-functional beta version of the design 
for future iterations. The main reason behind this lies in the fact that the 
objective of this iteration was to test the approach of a multi-platform 
system to aid researchers in their daily tasks, so it didn’t make sense to 
spent resources in the development of a functional prototype if there was 
not any certainty that the approach would be successful. 

• Design for Mac OS X and iOS platforms. It is among the most used suite 
of multi-environment platforms, there is a lot of documentation to design 
and develop for the Apple platforms. Ease of access to all the required 
devices for the evaluation of the prototype. 

 

5.2. Set	of	Tasks	Covered	
 

The following is the description of the tasks covered by this design solution. Each 
task includes the detail of the steps required to achieve it: 
 
 
 
5.2.1. Filter	Files	
 
5.2.1.1. First	option	
 

1. Open the system in the smartphone. 
2. Display the side menu. 
3. Observe the list of tags available. 
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4. Select a tag. 
 
5.2.1.2. Second	option	
 

1. Open application in the smartphone. 
2. Tap on the search bar. 
3. Type the name of the file that wants to be found. 

 
5.2.2. Open	file	in	laptop,	from	the	Smartphone	
 

1. Identify the file to be opened. 
2. Either tap on the file, or open its contextual menu and tap on “Open”. 
3. In the devices box, select the laptop. 
4. Wait for confirmation. 
5. Go to the laptop, and check the file has been opened. 

 
5.2.3. Add	tag	to	file	
 

1. Open a file in the laptop. 
2. Locate the label panel, on the left side of the document. 
3. Observe the list of tags. 
4. Tap on the tag field and write the name of the tag to be added. 
5. Tap on the “+” icon. 
6. Check the tag gets added to the list, in the label panel. 

 
5.2.4. Convert	text	into	note	
 

1. When in a document, displayed in the laptop, highlight the text that wants to be 
converted to note. 

2. Right click on the selection. 
3. In the contextual menu, select the option “Convert to note”. 
4. In the devices box, select the smartphone. 
5. Wait for confirmation of success. 
6. Check that a pin icon appears next to the text selection. 
7. Go to the smartphone and check the note has been displayed. 

 
5.2.5. Add	comment	in	note	
 

1. When in a note display view, in the smartphone, click on the “Add 
comment…” label. 

2. Write a comment. 
3. Tap on “Post”. 
4. Wait for the confirmation message. 
5. Check the comment has been added to the note in the iPhone 
6. In the case that the note had been converted from a text selection of a file 

opened in the laptop, go to the laptop, and check the comment has been added 
to the note. 
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5.2.6. Display	comment	added	to	note	
 

1. In the case a note had been converted from a text selection of a document opened 
in the laptop, hover the mouse pointer over the recently created note icon, next to 
the text. 

2. Check the comment previously added to the note displays. 
 
5.2.7. Draw	over	document	
 

1. When in a document opened in the laptop, right click over the place where one 
wants the drawing to be pinned. 

2. In the contextual menu, select the option “Draw over”. 
3. In the devices box, select the tablet. 
4. Go to the tablet, and check the application has opened in drawing mode view. 
5. Make your drawing, using your fingers or an electronic pen. 
6. Tap on “Done” and wait for confirmation. 
7. Go back to the laptop, and check a note icon has been added in the right place. 

 
5.2.8. Display	comment	added	to	note	
 

1. After adding a drawing to a document opened in the laptop, hover the mouse 
pointer over the recently created note icon, at the place chosen by the user. 

2. Check the drawing displays. 
 
5.2.9. Save	quote	
 

1. When in a document, displayed in the laptop, highlight the text that wants to be 
saved as quote. 

2. Right click on the selection. 
3. In the contextual menu, select the option “Save as Quote”. 
4. Wait for confirmation of success. 

 
5.2.10. Display	quote	detail	
 

1. After saving a text selection as quote, click on the “Check it out” label, in the 
confirmation message that appears on the top of the screen. 

2. In the devices box, select the smartphone. 
3. Wait for the confirmation message. 
4. Go to the smartphone, and check that the quote has been successfully displayed. 

 
5.2.11. Copy/Paste	quote	
 

1. When reviewing the detail of a quote, in the smartphone, tap on the button with 
the label “Add to file”. 

2. In the files list box, choose the file where the quote will be pasted. 
3. In the devices box, select the laptop, to open the document. 
4. In the document view of the laptop, right click in the place where the quote will 

be pasted. 
5. In the contextual menu, select the option “Paste Quote”. 
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6. Wait for confirmation of success. 
7. Check the quote has been successfully pasted, with a reference link at the end of 

it. 
 
5.2.12. Display	quote	information	
 

1. After adding pasting a quote in a document opened in the laptop, hover the mouse 
pointer over the recently created reference link, at the very end of the quote. 

2. Check the and box displays containing the information of the quote. 
 
5.2.13. Insert	quote	
 

1. When in a document’s view, in the laptop, right click in the place where the quote 
will be inserted. 

2. In the contextual menu, select the option “Insert Quote”. 
3. Select the quote from the list of available quotes that appears. 
4. Wait for confirmation of success. 
5. Check the quote has been successfully inserted, with a reference link at the end of 

it. 
 
5.2.14. Display	file	references	
 

1. In the smartphone, locate the file of which the references are to be displayed. 
2. Tap on the three points button, at the right of the area dedicated to the file.  
3. In the contextual menu, tap on “See references”. 
4. Check the references of the file have been displayed in the smartphone. 

 
5.2.15. Display	alternative	view	of	file	references	
 

1. When looking to the references of a file, in the smartphone, tap on the alternative 
view button, located at the top right corner of the screen. 

2. In the devices box, select the laptop. 
3. Wait for a confirmation message. 
4. Go to the laptop, and check the alternative view of the file references has been 

displayed. 
 
5.2.16. Display	reference	file	information	
 

1. When in the alternative references view of a file, in the laptop, click on the 
reference of which the information will be displayed. 

2. In the recently displayed contextual menu, click on the “info” button. 
3. In the devices box, select the smartphone. 
4. Wait for a confirmation message. 
5. Go to the smartphone, and check the selected file’s information has been 

displayed. 
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5.3. Prototype	Presentation	
 

In this section, the screens of the prototype will be presented in a set of images, 
grouped by device. 
 
 
5.3.1. Laptop	Views	
 
 

 
 

Figure 2: Document view with contextual menu displayed.  
 

 
 

Figure 3: Devices box. 
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Figure 4: Example of notification. 
 

 
	

Figure 5: Note’s comment displayed. 
 

 
 

Figure 6: Drawing displayed over document. 
 



 33 

 
	

Figure 7: Quote information displayed. 
 

 
 

Figure 8: List of quote options available. 
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Figure 8: Alternative view of a file’s references. 
 

 
 

Figure 9: Option of showing all relationships among references of a file. 
 
 
5.3.2. Smartphone	Views	
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Figure 10: General file system screen. 

 
Figure 11: Sliding menu component. 
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Figure 12: Contextual menu component. 

 
Figure 13: Devices box component. 
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Figure 14: Devices box component. 

 
Figure 15: Filtering file using search bar. 
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Figure 16: Note detail view. 

 
Figure 17: Quote detail view. 
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Figure 18: Comment added – Notification example. 

 

 
Figure 19: List of available files. 
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Figure 20: Spinner component. 

 
Figure 21: File references screen. 
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Figure 22: Reference info references screen. 
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5.3.3. Tablet	Views	
 

 
Figure 23: Drawing mode view. 

 

 
Figure 24: Spinner component. 
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Figure 25: Example of success notification. 

 
The following section contains all the related with the evaluation of the prototype 

presented in this section. 
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6. Prototype	Evaluation	
 
 

The present section will describe the evaluation process of the design solution 
presented in the previous section. The first part will explain any decision taken regarding 
the design evaluation process, as well as the type of evaluation that was conducted, and 
the set of metrics used to measure the relevant quantifiable aspects of the prototype, that 
will serve to assess the usability of the solution. Afterwards, the evaluation plan will be 
presented. Last, the results of the application of the plan will be presented as well, along 
with a list of the problems detected, and some improvement proposals to solve them. 
 

6.1. Evaluation	Design	Decisions	
 

Regarding	the	evaluation	of	this	prototype,	it	was	agreed	to:	
	

• Perform a usability evaluation of the prototype. A usability evaluation is 
the alternative that happens to be best aligned with the goal of this study, 
which is to evaluate how accepted is the idea of a multi-environment 
system, to aid users in their research tasks, among the academics. 

• Take measurements while in the sessions, that will then be analyzed and 
used as input to create indicators such as charts, graphics and statistics, 
that allow to extract a deeper knowledge from the analysis. 

• Ask each participant to fill a series of after-evaluation questionnaires, that 
will contribute with the measurements taken, in the analysis phase. In 
concrete, the questionnaires that the participants will have to fill will be: 

o Personal questionnaire: To clearly establish the profile of the 
evaluator 

o Impressions questionnaire: to get information about the general 
impressions of the prototype that the user experienced in the 
session. 

o System Usability Scale (SUS) Questionnaire: standard user 
satisfaction evaluation questionnaire.	

o User	Experience	Questionnaire	(UEQ):	standard	user	experience	
evaluation	questionnaire.	
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6.2. Evaluation	Plan	
 
6.2.1. Product	Subject	to	Evaluation	
 

High-fidelity prototype of a multi-environment information visualization system 
to aid academics in their research process. 
 
6.2.2. Evaluation	Goals	
 

Assess the usability level of the high-fidelity prototype, through a usability test. 
The results in effectiveness, efficiency, and user satisfaction results will be manipulated 
to obtain the pertinent statistics, graphics, and other indicators that will be compared with 
pre-defined optimal values, that will be included below in this very document. In addition 
to this measurements, there will be an analysis of the impressions, comments and 
observation made while in every session, that will enrich the conclusions drawn by the 
quantitative analysis. 
 
6.2.3. Roles,	Time	Windows	and	Locations	
 

The evaluation sessions will take place in controlled, indoor places, such as 
offices, labs, homes, and other. All evaluations will be performed in the month of June, 
2016. Only two people will be involved in the experiment, per session: the evaluator, who 
will be in charge of performing the specified tasks and give feedback through the defined 
artifacts, and the evaluation moderator, who will be in charge of supervising the execution 
of the experiment, observe the evaluator and record the data outcome of the evaluation, 
both in paper and on camera, as well as answering any question the evaluator has, before 
and after the execution. 
 
6.2.4. Participants	
 

It is planned for seven people to participate in the evaluation of this prototype. 
Four of them will have a student researcher profile, while the other three will be have a 
professor profile. The participants will be acquaintances from the university and work 
environments, and will be contacted via email or in direct conversation. 
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6.2.5. Sequence	
	

The	evaluation	session	will	proceed	as	follows:	
	
1. The	subject	will	be	greeted	and	handed	over	with	the	evaluation	script.	
2. The	subject	will	be	given	time	to	read	the	“Introduction	and	Guidelines”	section,	

and	propose	any	question	or	doubt	before	starting	the	evaluation.	
3. The	moderator	prepares	the	camera	and	the	form	where	the	observations	are	

going	to	be	recorded.	
4. The	evaluation,	camera	record	and	observation	start,	simultaneously.	
5. The	evaluation,	camera	record	and	observation	end,	simultaneously.	
6. The	subject	fill	the	four	questionnaires,	and	other	required	artifacts.	
7. The	subject	gives	feedback	to	the	moderator	about	the	whole	process. 

 
 
6.2.6. Task	to	perform	by	participants	
 

The tasks will be presented in an informal way, as pieces of narrative belonging 
to a single scenario, that will be accessible in the “Attachments” section as Attachment 
1. For details on each task, please go to the previous section. The included tasks are the 
following: 

 
1. Filter files. 
2. Open files. 
3. Add tag to file. 
4. Convert to note. 
5. Add comment to note. 
6. Display comment. 
7. Draw over document. 
8. Display drawing. 
9. Save quote. 
10. Display quote detail. 
11. Paste quote. 
12. Display quote information. 
13. Insert quote. 
14. Display file references. 
15. Display alternative view. 
16. Display reference information. 

 
 
6.2.7. Objective	Measurements	
 
6.2.7.1. Measurements	to	record	
 

• Number of clicks/taps to complete task. 
• Number of errors while performing the task. 
• Whether a task was completed without any help. 
• Completeness ratio of every task. 
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6.2.7.2. Optimal	values	
 

Task Optimal #actions 

1. Filter Files 2 taps* 

2. Open File 2 taps 

3. Add tag to file 3 clicks* 

4. Convert to Note 4 clicks 

5. Add comment to note 3 taps 

6. Display comment 1: Hover the note icon. 

7. Draw over doc 4 clicks & 2 taps 

8. Display drawing 1: Hover the note icon. 

9. Save quote 3 clicks 

10. Display quote detail 2 clicks 

11. Paste quote 3 taps & 2 clicks 

12. Display quote info 1: Hover the note icon. 

13. Insert quote 3 clicks 

14. Display file references 4 taps 

15. Display alternative view 2 taps 

16. Display reference metadata 4 clicks 
 

The optimal number of errors for any task is zero (0). 
 
The optimal value of any average of task completion, either for each task, or every 

participant, is 100%. 
 
6.2.8. Attachments	
 

The following documents complement this evaluation plan, and will be included 
in this work, as attachments: 

 
1. Impressions Questionnaire: An informal simple structured questionnaire 

of seven questions to collect the feedback of participants. It can be found 
as Attachment 2, in the “Attachments” section. 

2. Personal Questionnaire: Form with questions about the personal profile of 
the participant, i.e. age, gender. It can be found as Attachment 3, in the 
“Attachments” section. 
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3. System Usability Scale (SUS) Questionnaire: A tool for measuring 
usability of a variety of products and services, like hardware, software, 
mobile devices, websites and applications. It is considered an industry 
standard (Usability.gov, 2016). It can be found as Attachment 4, in the 
“Attachments” section. 

4. User experience Questionnaire (UEQ): Instrument that allows a quick 
assessment of the user experience of interactive products (UEQ Team, 
2016). It can be found as Attachment 5, in the “Attachments” section. 

5. Observation records form: The format of the form used to collect the 
observations taken by the moderator, in the evaluation sessions. It can be 
found as Attachment 6, in the “Attachments” section. 

 
 

6.3. Evaluation	Results	
 

The following is the relevant data collected in the evaluation process, that were 
taking into account to assess the usability of the design solution. 
 
6.3.1. Tasks	Analysis	
 
6.3.1.1. Task	1:	Filter	files.	
 

Device(s): Smartphone (iPhone). 
Participant Id Completed Task #Actions (taps) #Errors 

1 No -- 2 
2 Yes 2 0 
3 Yes 2 0 
4 Yes 2 0 
5 Yes 2 0 
6 Yes 2 2 
7 Yes 2 0 

Table 4: Task 1 – Results. 
 

 
Figure 26: Task 1 - Comparison of actions by participant. 
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Remarks	
	

• Completion ratio of the task: 6/7 (86%), which is a very good percentage. 
• Very simple task, which most participants had no problem achieving. 
• One participant ignored the task, even though the scenario clearly highlighted 

it. 
	
	
	
 

6.3.1.2. Task	2:	Open	file.	
 

Device(s): Smartphone (iPhone). 
Participant Id Completed Task #Actions (taps) #Errors 

1 Yes 2 0 
2 Yes 2 0 
3 Yes 2 0 
4 Yes 2 0 
5 Yes 2 0 
6 No 3 0 
7 No 3 0 

Table 5: Task 2 – Results. 
 

 
Figure 27: Task 2 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 5/7 (71%). Which indicates a fairly good 
understanding of the way to perform it. 

• Some participant struggled a little to understand they had to open the 
document in the laptop through the smartphone. They felt it was unnecessary. 
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6.3.1.3. Task	3:	Add	tag	to	file.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (clicks) #Errors 
1 No -- -- 
2 Yes 3 0 
3 Yes 3 1 
4 Yes 3 0 
5 Yes 3 0 
6 Yes 3 0 
7 Yes 3 0 

Table 6: Task 3 – Results. 
 

 
Figure 28: Task 3 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 6/7 (86%). This clearly indicates the task was 
simple to understand and achieve. 

• One participant tried to add the tag by hitting enter, instead of clicking on the 
“+” button. Keys should be handled. 

	
 

6.3.1.4. Task	4:	Convert	to	note.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (clicks) #Errors 
1 Yes 5 3 
2 Yes 4 0 
3 Yes 4 0 
4 Yes 4 0 
5 Yes 4 1 
6 Yes 4 1 
7 Yes 4 0 

Table 7: Task 4 – Results. 
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Figure 29: Task 4 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 7/7 (100%). This indicates that people have no 
problem understanding and achieving it. 

• It is important to make clear differentiation of the contextual menu tasks. Most 
errors and extra actions participants had in this task were because they picked 
another option in the contextual menu. Users don’t like to read much. 
Differentiation should be more intuitive. 

	
 

6.3.1.5. Task	5:	Add	comment	to	note.	
 
Device(s): Smartphone (iPhone). 

Participant Id Completed Task #Actions (taps) #Errors 
1 Yes 3 0 
2 Yes 3 0 
3 Yes 3 0 
4 Yes 3 0 
5 Yes 3 0 
6 Yes 3 0 
7 Yes 3 0 

Table 8: Task 5 – Results. 
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Figure 30: Task 5 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 7/7 (100%). No one had any problem to achieve 
this task; nor they made any mistake either. This is probably the clearest of all 
tasks. 

 
6.3.1.6. Task	6:	Display	comment.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions #Errors 
1 Yes 1 0 
2 Yes 1 0 
3 Yes 1 0 
4 Yes 1 0 
5 Yes 1 0 
6 Yes 1 0 
7 Yes 1 0 

Table 9: Task 6 – Results. 
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Figure 31: Task 6 - Comparison of actions by participant. 
 
Remarks	
	

• Completion ratio of the task: 7/7 (100%). Every participant noted the addition 
of the comment to the laptop, and instinctively directed the pointer to the icon. 

• One participant noted that the text of the comment added in the smartphone 
didn’t exactly match the one displayed in the computer. That confused him a 
little. Designer should put more attention to detail in future iterations. 

	
 

6.3.1.7. Task	7:	Draw	over	document.	
 
Device(s): Laptop (MacBook Pro) and tablet (iPad). 

Participant Id Completed Task #Actions (clicks + taps) #Errors 
1 Yes 6 (4 + 2) 0 
2 Yes 6 (4 + 2) 0 
3 No 6 (4 + 2) 2 
4 No 5 (4 + 1) 0 
5 No 5 (4 + 1) 0 
6 Yes 6 (4 + 2) 3 
7 Yes 6 (4 + 2) 0 

Table 10: Task 7 – Results. 

 
Figure 32: Task 7 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 4/7 (57%). In general people understood how to 
perform the task. It just was not clear enough for some participants that they 
needed to tap on “Done”, after drawing in the iPad, in order for the drawing 
to show in the computer. 

• One participant picked up the iPad to start drawing before selecting it in the 
Laptop. This indicates lack of understanding in the process of changing 
devices. This could be prevented adding more consistency in this process 
across the whole system. 
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• Probably the most interesting thing about this task is that even when the 
scenario didn’t specify that this task needed to be done in this device, almost 
everyone instinctively chose the iPad as their first choice to make the drawing. 
This indicates that even when researchers don’t usually find tablets very useful 
in their process, there is a lot of opportunities for the incorporation of them, as 
long as designers study well the advantages that they can provide to the daily 
tasks of academics. 

	
 
6.3.1.8. Task	8:	Display	drawing.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions #Errors 
1 Yes 1 0 
2 No -- 0 
3 Yes 1 0 
4 Yes 1 0 
5 Yes 1 0 
6 Yes 1 0 
7 Yes 1 0 

Table 11: Task 8 – Results. 
 

 
Figure 33: Task 8 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 6/7 (86%). Almost everyone noted the addition 
of the drawing to the document in the laptop. Clearly the consistency with the 
way of displaying the note comments helped users to quickly identify the same 
behavior in this task. 

 
 

6.3.1.9. Task	9:	Save	quote.	
 
Device(s): Laptop (MacBook Pro). 
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Participant Id Completed Task #Actions (clicks) #Errors 
1 Yes 3 0 
2 Yes 3 0 
3 Yes 4 2 
4 Yes 3 1 
5 Yes 3 1 
6 Yes 3 0 
7 Yes 3 3 

Table 12: Task 9 – Results. 
 

 
Figure 34: Task 9 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 7/7 (100%). Everyone managed to successfully 
finish this task without any help. However, the contextual menu caused the 
same confusion problems as in the “convert to note” task, and caused errors.  

 
6.3.1.10. Task	10:	Display	quote	detail.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (clicks) #Errors 
1 Yes 2 0 
2 No -- -- 
3 Yes 4 0 
4 Yes 4 0 
5 Yes 4 0 
6 Yes 4 0 
7 Yes 4 0 

Table 13: Task 10 – Results. 
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Figure 35: Task 10 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 6/7 (86%).  Almost everyone was able to display 
the quote detail. 

• Due to a design error, the notification that got displayed after saving a quote, 
and allowed to display it, via click, hided before people could have time to 
read, understand and act. This notification should not hide until clicked. This 
is the reason that it took almost everyone twice as much actions as the optimal 
value to finish.  

 
6.3.1.11. Task	11:	Paste	quote.	
 
Device(s): Smartphone (iPhone) and Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (taps + clicks) #Errors 
1 Yes 5 (3 + 2) 0 
2 Yes 5 (3 + 2) 0 
3 Yes 5 (3 + 2) 0 
4 No 5 (3 + 2) 2 
5 No 5 (3 + 2) 2 
6 No 5 (3 + 2) 2 
7 Yes 5 (3 + 2) 0 

Table 14: Task 11 – Results. 
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Figure 36: Task 11 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 4/7 (57%). The majority of the participants 
managed to complete this task. However, some struggled to understand the 
mechanism to check a quote on the mobile and tapping on the “add” button, 
then going to the laptop, and pasting the note through the contextual menu. 

• Some got confused between the options “Insert” and “Paste”. 
• Some suggested it would be better to refer to the operation as copy, in the 

mobile, and paste, in the laptop. 
• There is a clear need to make efforts in favor of differentiating this task, from 

others in the contextual menu. 
	

 
6.3.1.12. Task	12:	Display	quote	information.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions  #Errors 
1 Yes 1 0 
2 No -- -- 
3 No -- -- 
4 Yes 1 0 
5 Yes 1 0 
6 Yes 1 0 
7 Yes 1 0 

Table 15: Task 12 – Results. 
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Figure 37: Task 12 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 5/7 (71%). Most people identified and perform 
the task without problems, emulating the same behavior of the task “Display 
comment” 

• Some participants got confused and thought they already had done this task 
before, because it was similar to “Display comment. 

• Some other participants ignored the task, because it looked very similar to 
some of the already done, and thought it was the same. 

	
 

6.3.1.13. Task	13:	Insert	quote.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (clicks) #Errors 
1 Yes 3 0 
2 Yes 3 0 
3 Yes 3 0 
4 Yes 3 0 
5 No -- -- 
6 Yes 3 3 
7 Yes 3 0 

Table 16: Task 13 – Results. 
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Figure 38: Task 13 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 6/7 (86%). Most people were able to achieve this 
task. 

• Some participants got confused between the concepts of inserting and pasting 
a quote. There is a need for clarification in this issue. 

	
 

6.3.1.14. Task	14:	Display	file	references.	
 
Device(s): Smartphone (iPhone). 

Participant Id Completed Task #Actions (taps) #Errors 
1 No 4 4 
2 No 4 4 
3 Yes 4 2 
4 No 4 2 
5 No 4 4 
6 No 4 5 
7 Yes 4 3 

Table 17: Task 14 – Results. 



 60 

 
Figure 39: Task 14 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 2/7 (29%). The darkest task by far. People didn´t 
seem to understand that they needed to open the contextual menu of a 
particular file, in order to display their references. 

• Most people seem to think that, in order to display the references of a 
document, they needed to open said document. This issue could probably be 
prevented by implementing a guided tour when using the feature for the first 
time, or some other direct mechanism to display the references; maybe 
displaying actions over a document when a user tap and holds over a 
document. 

	
 

6.3.1.15. Task	15:	Display	alternative	view.	
 
Device(s): Smartphone (iPhone). 

Participant Id Completed Task #Actions  #Errors 
1 Yes 2 1 
2 Yes 2 3 
3 Yes 2 0 
4 Yes 3 0 
5 No 2 2 
6 Yes 2 0 
7 Yes 2 1 

Table 18: Task 15 – Results. 
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Figure 40: Task 15 - Comparison of actions by participant. 

 
Remarks	
	

• Completion ratio of the task: 6/7 (86%). People in general found the 
alternative references icon self explanatory enough to be confident that 
tapping on it would open an alternative view. 

• The icon could be improved. Maybe a one-step guided tour when the user 
accesses the references view for the first time could help. 

• One participant tried to open the alternative view in the iPhone, instead of the 
laptop. Users need to be reminded of the usefulness of having multi-
environments to see various representations of the same workspace. 

	
 

6.3.1.16. Task	16:	Display	reference	information.	
 
Device(s): Laptop (MacBook Pro). 

Participant Id Completed Task #Actions (clicks) #Errors 
1 No 4 4 
2 Yes 4 3 
3 Yes 4 2 
4 Yes 4 0 
5 No 4 4 
6 Yes 4 3 
7 Yes 4 0 

Table 19: Task 16 – Results. 
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Figure 41: Task 15 - Comparison of actions by participant. 

 
Remarks	
	

• Completion	ratio	of	the	task:	5/7	(71%).	Second	darkest	task	for	users.	They	
often	found	the	alternative	references	view	too	complex.	

• People	spent	considerable	time	understanding	the	nature	of	the	screen	and	
the	options	available	to	them.	

• Most	participants	found	the	screen	very	useful.	
• Efforts	should	be	guided	to	lower	the	complexity	level	of	the	screen,	as	well	

as	to	design	a	guided	tour	that	reduces	the	learning	curve	of	users.	
	
	 	

6.4. User	Impressions	Analysis	
  
 The following are the most interesting and nurturing remarks of the participant’s 
feedback: 
 
6.4.1. Main	problems	encountered	
 

• Users weren’t always clear on the options they could perform to achieve the tasks. 
• It was not always clear which device had to be used in each situation. Participants 

found a little confusing having multiple environments to work at the same time. 
• The mechanism to change between devices is sometimes awkward. 
• There were some problems with the hardware used. Sometimes they were 

unfamiliar with some basic notions on how to use the devices, like the way to do 
a double click in a Mac. 

• The complexity of the alternative view screen. 
• Though the prototype seems very useful, keep in mind that the interactions 

between devices have to be improved, because they are confusing, at times. 
• Some participants felt lost at times. It felt weird to change to another device to do 

some task, when he could continue on computer and do it on another screen. 
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6.4.2. Most	obscure	aspect	of	the	prototype	
	

• Determine the scope of the prototype, and the connectivity level of the system. 
• The whole references concept. 
• The advanced use of the documents in the phone. 
• The “paste quote” mechanism. It was a copy/paste task, but de text in the screen 

of the iPhone said “Add to file”. It was also hard to differentiate between “Insert” 
and “Paste”. 

• The alternative view screen. Not having the contextual menu options at sight, 
before making the right click. 

• The alternative view screen is difficult to understand. 
• The concept of sending files from one device to the other. 

	

6.4.3. General	experience	
	

• Nice experience. Easy going, simple to add and transfer information between 
devices. 

• A bit confusing at first, but easier and simple after a while, after understanding 
the integration mechanism between devices. 

• The edition of the document is too limited. 
• A stimulant experience. 
• Good, in general. 
• Comfortable. Easy to learn. 

	

6.4.4. Most	likeable	aspect	
	

• Visualization: display of the different information elements handled in the 
prototype. 

• Being able to add and query references. 
• The alternative references view if very useful, even though it can be confusing. 
• The ability to draw something in the iPad and immediately adding it to a document 

in another device. 
• Having a unique workspace, shared among all devices. 
• The multi-platform feature. Having the editor and references integrated in the 

system. The simplicity of the mechanism to insert references. 
	

 
6.4.5. Does	it	help	the	research	process?	
	

• The idea behind the design of the system does contributes to improve the research 
process, and it can be extended to discover new ways to contribute to that end. 

• It does contribute with the researcher work. 
• It is useful when in need to use the phone. 
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• Totally. 
• Yes, it helps with the day-to-day work of a researcher. 
• Yes, specially for reading, checking references, and add comments or labels. 

 

6.4.6. Is	the	multi-platform	mechanism	intuitive?	
	

• Yes, but there is a lot of room for improvement. 
• It is, excluding those confusing relationships between elements in different 

devices. 
• Yes. The consistency of the multiple-device mechanism can be improved. Be 

generalized. 
• One participant seems to think it breaks a little the thought process. However, 

finds it helpful and reasonable to differentiate the tasks by device, and using the 
best candidate for each -like drawing in the iPad-, depending on the workplace.  

	

6.4.7. Does	the	use	of	multiple	devices	aggregates	value	to	the	system?	
 

• Without doubt. 
• One participant expresses that preference for multiple computer screens. 
• Without doubt. Having multiple environments or screens presents an interesting 

aggregated value. 
• Yes, for the cases when the work place enforces the use of one device, or another. 

Also, to have access to the information at all times. 

 

6.5. System	Usability	Scale	(SUS)	Analysis	
 
 The chart in Figure 17 depicts the results collected in the User Satisfaction 
Questionnaire. 
 

• SUS Mean: 78,93 
• SUS Deviation: 12,40 
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Figure 42: SUS - Satisfaction evaluation chart. 

 
  

Regarding usability, the strongest aspect in favor of the prototype seems to be 
learnability, followed closely by affinity and simplicity. This again, agrees with 
observation and the impressions shared by most participants, which manifested that they 
liked the experience of using the prototype, and would like to keep using it frequently, 
and average of task completion, which except for one isolated case, were all fairly high. 
The lowest point of the prototype, experience-wise, resulted to be the intuitivism. Most 
participant could not strongly agree or disagree with the affirmation that says that most 
people would learn to use the system quickly, and only have of participants though the 
system was very easy to use. Plus, there were several times when participants struggled 
to achieve tasks, in the evaluation session. So observation agrees with these results. In the 
rest of the questions, that evaluated aspects like connectivity, consistency, learnability 
and security, most participants gave good evaluations. 

Since the value of the mean that was obtained is significantly greater than 68, it is 
safe to say that the prototype is above the average, regarding its usability perception by 
people. It is actually closer to the excellence level, than to the average. That brings 
confidence in the fact that the design is going in the right path, although it is very clear 
that there is a lot of room for improvement. 

 
The consistent switch between red and green color, in consecutive bars, is what is 

desired to observe in this type of chart. It indicates consistency between positive and 
negative answers, and makes the opinion of participants more reliable. 
 On the other hand, the chart clearly reflects the consistency that should the 
observed between bars, intercalating green and red ones, which evidences a clear 
correspondence between opposite positive and negative answers, in the perception of the 
usability of the system, obviating a couple of outliers. 
 

6.6. User	Experience	Questionnaire	(UEQ)	Analysis	
 
 The chart in Figure 18 depicts the results collected in the User Experience 
Questionnaire (UEQ). 
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Figure 43: UEQ – User Experience Benchmark Graph. 

 
The chart indicates that the most outstanding aspects of the design, in terms of 

user experience, are efficiency and novelty, which makes a lot of sense, since the average 
of users actions in almost every task were very close to the optimal, while on the other 
hand, the prototype experimented with different approaches than the usual way to do 
things, and these were generally well accepted among participants. Although it also 
evaluated as good, the lowest graded aspect of usability seems to be the transparency.  
This also makes sense, when looking to the testimony collected from some participants, 
who said to have felt lost sometimes when trying to identify the scope of the prototype, 
or the spectrum of options available to achieve some tasks. In the other three evaluated 
aspects of usability, attractiveness, control and stimulation, the prototype evaluated 
around the border line between good and excellent. This agrees with some of the 
participants’ comments, who stated to be prone to keep using this system in the future. 
 
The chart shows with clarity that the prototype evaluates fairly good in all user experience 
categories. These results correspond very well with the observation and the feedback 
collected from the participants. 
 

6.7. Results	Discussion	
 
 The results clearly show the prototype stands very good in both usability and user 
experience criteria. The actions charts show that, with the exception of one task, the 
number of actions participants took to achieve tasks were in, or close, to the optimal value. 
The data also shows that the number of errors increased proportionally to the level 
complexity of the tasks, which was expected. To reduce this, effort will have to be focused 
on lower unnecessary complexity from tasks like the ones related to references. 

There is also some work to be done to improve the consistency of the mechanisms 
to change between devices, and make very clear to users the set of available actions of 
every task, at all times, to improve the transparency of the system. 

It is important to point out that the accuracy of these results is conditioned to the 
sample, which in this case was very small. All findings derived from the analysis of said 
results are then subject to the same limitations. 

Even though the prototype evaluated good enough, this doesn’t mean that the 
design process should end now. Nothing farther from reality, actually. It only means that 
the decisions taken were right, in general, and that the design is starting well. However, 
there are a lot of issues that need to be changed or improved in future iterations of the 
design. A summary of these issues will be shown next: 
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6.7.1. Identified	Issues	
	

• Lack of consistency in mechanisms to switch between platforms. 
• Lack of transparency in some parts of the system: some participants weren’t sure 

of available actions to achieve a task. 
• There is some redundancy in the tasks implemented: paste and insert quote were 

usually confusing and taken as the same task. 
• The data in the system wasn’t realistic, and that confused some participants. 
• Some notifications hided too soon and didn’t give participants enough time to 

understand what they were about. 
• Lack of appropriate key handling in the required situations. 
• Participants exhibited problems when reading the scenario: sometimes they miss 

read or omitted some parts. That reflected on the way they performed. 
• Some screens were too complex and required considerable time for participants 

to grasp. 
• The system didn’t offer alternative ways to do the same task: alternative 

interaction styles. 
	 	
6.7.2. Improvement	Recommendations	
 
 This is a summary of all the recommendations for improvement thought out for 
future iterations of this design solution, based on the problems encountered, and the needs 
detected: 
	

• Re-write	 scenarios	 to	make	 them	easier	 to	 read	by	participants,	 and	 to	place	
evaluators	in	situations	that	are	better	adapted	to	their	real	life.	

• Ask	participants	to	speak	out	their	thinking	process	and	narrate	the	actions	while	
they	do	them.		

• Improve	mechanism	to	switch	workspaces	to	other	devices.	
• Add	keyboard	handling	for	future	iterations.	
• Make	 clear	 differentiation	 of	 similar	 actions,	 in	 the	 contextual	 menu.	 Make	

differentiation	between	actions	more	intuitive.	
• Fill	the	prototype	with	real	data	of	case	studies.	
• Increase	 the	consistency	of	 the	mechanism	to	with	between	devices.	Make	 it	

predictable.	
• Find	more	uses	for	tablets,	 identify	tasks	that	are	enhanced	by	the	use	of	this	

type	of	device.	
• Standardize	the	behavior	of	notifications.	Keep	them	when	necessary.	Give	the	

user	the	option	to	dismiss	them.	
• Design	 and	 implement	 a	 guided	 tour	 for	 every	 screen	 of	 the	 prototype	 that	

triggers	when	accessing	a	screen	for	the	first	time.	
• Display	contextual	actions	over	documents	when	a	user	 tap	and	holds	over	a	

document.	
• Lower	 complexity	 of	 screens,	 and	 make	 obvious	 every	 action	 allowed	 at	 a	

particular	time.	
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• Incorporate	 other	 workspaces	 to	 the	 design,	 such	 as	 secondary	 displays	 of	
laptops.	

• Adapt	the	evaluation	plan	to	the	needs	of	future	iterations.	
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7. Conclusions	
 
 

The present work presented the design solution proposal of a multi-platform 
information visualization system in the form of a high-fidelity prototype, and conducted 
a usability evaluation over it to assess the effectiveness in aiding academics in their 
research process, as well as to observe the level of acceptance in the researchers’ 
community. All of this under the philosophy of the User-Centered Design (UCD) process, 
and the good practices and guidelines found in other multi-environment information 
visualization related studies. In order to all this, first it was necessary to conduct an 
analysis of the context of use, where the target user population was clearly identified, 
along with their common tasks and the important aspects of the conditions that surround 
them. 

 
The analysis of the feedback collected from users, as well as the observation of 

the evaluation sessions showed that the solution was well received among the 
participants. Most participants said to have had a good experience when interacting with 
it and stated that the approach contributed to improve the research process of academics. 
Of course they all too experienced difficulties when interacting with the prototype, and 
expressed lots of concerns, all of which were appropriately recorded and summarized in 
a list of identified issues, to be solved in future iterations of the design. 

 
The results of other important data collection artifacts, such as the System 

Usability Scale (SUS) Questionnaire and the User Experience Questionnaire (UEQ), 
showed in their indicators that, although it is far from perfection, the prototype evaluated 
fairly good in aspects of usability, like attraction, transparency, efficiency, control, 
stimulation, and user experience aspects, like affinity, simplicity, connectivity, 
consistency, learnability and security. Regarding usability, the most outstanding aspects 
of the design were efficiency and novelty, while the lowest grade went to the transparency 
aspect. Regarding user experience, the strongest quality of the prototype was the 
simplicity, followed very closed by the affinity, while the lowest point resulted to be the 
learnability of the system. These findings are well supported by observation, the feedback 
of participants and other assessment artifacts that were also used. This results are 
comforting, in the sense that they bring confidence of knowing to be going in the right 
path. However, there are also a lot of problems and issues that need to be fixed, if anyone 
wants to continue to design over the basis of this work. 

 
At the end of the evaluation, a list of all the identified usability problems was 

outlined. This served as one of the inputs of a list of usability recommendations to be 
implemented in future design iterations. 

Is very important to mention that during this whole study, there were several 
conditions and limitations that influenced most aspects of it, such as the decision making 
process, the development and the results. The most important limitation faced in this 
study was the lack of sufficient time to perform a low-paced exhaustive implementation 
of the User-Centered Design (UCD). The time constraints motivated decisions like 
performing only one complete iteration of the UCD process, as well as omitting the 
development of a low-fidelity prototype as a first approach, and postponing the 
development of a fully-functional prototype, after the high-fidelity design. Other very 
important issue to consider was the fact that the results obtained come from the analysis 
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of a considerable small data sample, which may somehow compromise the forcefulness 
and veracity of the findings. Finally, the experience factor also played an important role, 
since the person responsible for this work had never conducted a real-life study of this 
magnitude and characteristics before. This might have increased the errors in tasks like 
preparation of interviews and evaluation sessions, recording of observations, and analysis 
of results.  

It is highly recommended to take this study and perform further iterations over the 
UCD process to refine the product until it meets as most user requirements as possible, 
then develop a functional prototype, and keep going farther, until having a quality product 
that might be deployed to the public. It is also encouraged to extrapolate this approach to 
other fields where the used of multi-environment integrated systems may improve 
processes and help other user profiles meet their goals. On the other hand, research on 
this type of technology should continue and deepen into the field, in order to find more 
opportunities and come up with more and better alternatives to do things. Finally, it would 
be very interesting to explore the possibility of integrating this type of system with new 
concepts like the Cloud, and the Internet of Things, and explore the benefits this type of 
combinations might bring. 
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9. Attachments	
 
 

9.1. Attachment	1:	Evaluation	Scenario	
	
	

Escenario	de	evaluación	de	prototipo	

Introducción	y	pautas	a	seguir	
	 A	continuación	se	presentará	un	escenario	en	el	que	se	especifican	una	serie	de	tareas	a	
realizar,	enmarcadas	en	una	serie	de	situaciones	comunes	en	la	experiencia	de	un	investigador	a	la	hora	
de	realizar	un	trabajo	de	investigación.	Se	espera	que	el	participante	-en	adelante	también	referido	
como	evaluador-	realice	cada	una	de	las	tareas	en	el	orden	en	que	van	apareciendo	en	este	texto.	El	
tiempo	no	será	un	factor	importante	en	esta	prueba,	por	lo	que	se	recomienda	leer	muy	bien	cada	
tarea	antes	de	realizarla,	para	asegurar	su	completa	comprensión.	

Para	la	evaluación,	el	participante	tendrá	a	su	disposición	tres	dispositivos	(ordenador	portátil,	
iPhone	y	iPad),	que	deberá	alternar	en	su	uso	de	acuerdo	a	lo	que	se	especifique	en	el	texto.	En	
ocasiones	el	texto	puede	no	ser	claro	en	cuál	es	el	dispositivo	que	se	espera	que	sea	usado	en	una	
situación;	en	estos	casos	el	participante	tendrá	que	decidir	el	dispositivo	idóneo	y	tratar	de	completar	la	
tarea	utilizando	dicho	dispositivo.	Cualquier	tipo	de	datos	o	acciones	específicas	que	el	evaluador	
pudiera	necesitar	estarán	claramente	especificadas	en	el	texto	del	escenario.	

Se	espera	que	se	intente	completar	cada	una	de	las	tareas	en	la	menor	cantidad	de	tiempo	
posible,	sin	que	esto	signifique	de	ninguna	manera	hacerlas	de	manera	apresurada.	El	experimento	está	
diseñado	para	ser	llevado	a	cabo	de	principio	a	fin	por	el	participante	sin	necesidad	de	comunicarse	con	
el	moderador	de	la	evaluación,	por	lo	que	se	debe	intentar	completar	cada	tarea	sin	solicitar	ayuda	al	
mismo.	Es	importante	destacar	que	cualquier	error	en	el	que	pueda	incurrir	el	participante	será	
consecuencia	de	algún	problema	en	el	diseño	del	experimento	o	del	prototipo	en	sí	mismo,	y	bajo	
ningún	concepto	será	atribuible	a	dicho	participante.	El	prototipo	y	los	textos	deberían	ser	simples	y	no	
suponer	ninguna	carga	de	complejidad	para	el	usuario,	por	lo	que	si	esto	ocurre,	será	reflejo	de	la	
necesidad	de	mejora	de	los	mismos.		

Al	final	de	la	evaluación	se	pedirá	al	evaluador	llenar	una	serie	de	cuestionarios	en	los	que	
podrá	plasmar	su	experiencia	a	través	de	ciertos	criterios	de	evaluación.	Le	rogamos	que	de	tener	
cualquier	duda	o	comentario,	los	reserve	para	el	final	de	la	evaluación,	donde	serán	atendidos	con	la	
mejor	disposición,	e	inclusive	podrán	ser	registrados	en	algunos	de	los	artefactos	de	evaluación.	

Escenario	
Te	encuentras	en	camino	al	trabajo,	donde	vas	a	continuar	trabajando	en	tu	tesis	de	doctorado.	

Estás	ya	a	punto	de	llegar,	y	para	entrar	en	materia,	y	poner	tu	mente	en	sintonía	con	tu	investigación,	
coges	el	teléfono	y	empiezas	a	navegar	en	tu	documentación,	buscando	el	último	documento	en	el	que	
has	estado	trabajando.	No	recuerdas	su	nombre,	pero	sabes	que	trata	de	machine-learning,	así	que	
filtras	la	totalidad	de	ficheros	por	dicho	tema.		Al	hacer	esto,	encuentras	rápidamente	el	documento,	
cuyo	nombre	es	<<Machines.pdf>>.	Como	ya	has	llegado	al	trabajo	para	ese	momento,	decides	abrir	el	
documento	en	el	ordenador	de	tu	oficina.	

Al	abrirse	el	documento	en	tu	portátil,	te	dedicas	a	leerlo	con	detenimiento	y	te	das	cuenta	que	
también	habla	de	data	mining,	específicamente	sobre	el	tema	de	clasificación,	por	lo	que	procedes	a	
etiquetarlo	como	<<classification>>	al	documento.	En	el	mismo	primer	párrafo	encuentras	una	
afirmación	que	sabes	que	te	será	muy	útil	como	soporte	a	una	de	tus	hipótesis.	La	frase	tiene	una	
referencia	a	una	publicación	que	has	leído	anteriormente,	y	te	gustaría	revisar	dicha	publicación	más	
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adelante,	para	ver	si	encuentras	algo	más	en	ella	que	te	pueda	ser	útil,	así	que	la	conviertes	en	una	nota	
para	no	olvidar	esto,	y	seguidamente	la	despliegas	en	tu	teléfono	para	asegurarte	de	haber	seleccionado	
toda	la	frase,	antes	de	continuar	la	lectura	del	documento.	Como	tener	la	frase	convertida	en	nota	y	
guardada	en	el	sistema	no	es	suficiente,	pues	es	muy	probable	que	en	unos	días	no	recuerdes	para	que	
la	guardaste,	incluyes	un	comentario	en	dicha	nota,	que	diga	<<Check	bibliography>>,	para	acordarte	
de	revisar	la	bibliografía	relacionada.	Luego	vuelves	al	ordenador	y	revisas	el	comentario	que	acabas	de	
agregar,	para	asegurarte	que	no	hayas	tenido	algún	error	ortográfico.	

Más	adelante,	en	el	segundo	párrafo,	identificas	una	situación	que	puede	ser	modelada	como	
un	caso	de	uso	dentro	del	sistema	que	desarrollarás	luego	de	terminada	tu	investigación.	Para	recordar	
la	naturaleza	de	dicha	funcionalidad,	dibujas	un	diagrama	muy	sencillo	acerca	de	la	misma,	mientras	
continúas	leyendo	con	detenimiento.	El	diagrama	debe	ser	así:	
	

	
	
Al	terminar	de	dibujar	el	diagrama,	compruebas	que	ha	sido	añadido	satisfactoriamente.	

Continuando	con	tu	lectura,	en	el	tercer	párrafo	encuentras	una	frase	muy	contundente	de	una	
eminencia	de	las	ciencias	de	la	computación,	que	sabes	que	te	hará	falta	citar	en	el	marco	teórico	de	tu	
tesis.	Procedes	a	guardarla,	para	luego	utilizarla	en	el	momento	que	necesites,	y	abres	el	detalle	de	la	
cita	en	tu	iPhone.	Mientras	ves	el	detalle,	recuerdas	un	lugar	en	el	documento	de	tu	tesis	en	donde	te	
hacía	falta	incluirla,	así	que	procedes	a	pegar	la	cita	en	el	espacio	que	ves	en	el	documento	
<<thesis.tex>>,	que	recién	acabas	de	abrir	en	el	explorador	de	tu	Mac.	Luego	compruebas	que	la	cita	ha	
sido	correctamente	pegada	y	que	referencia	correctamente	al	documento	de	donde	la	sacaste.	

Luego	de	haber	guardado	varias	citas,	y	mientras	continúas	escribiendo	en	tu	documento	de	
tesis,	llegas	a	una	sección	donde	necesitas	una	de	las	citas	que	sacaste	de	tus	lecturas	previas.	Ubicas	el	
espacio	en	el	que	quieres	incluir	tu	cita	<<Quote1>>,	y	procedes	a	insertarla,	comprobando	
inmediatamente	después	que	en	efecto	se	agregue,	junto	con	la	referencia	correspondiente.	
Finalmente	te	encuentras	satisfecho	con	el	capítulo	que	has	escrito,	y	se	lo	envías	a	tu	tutor	para	que	lo	
revise.	Él,	intrigado	con	las	citas	que	has	hecho,	se	interesa	por	la	bibliografía	del	capítulo,	y	te	solicita	
una	lista	de	las	referencias	que	se	usan	en	el	mismo.	Además	de	esto,	te	pide	que	indagues	un	poco	
sobre	los	documentos	más	relevantes	de	esta	bibliografía,	pues	considera	que	es	muy	probable	que	se	
pueda	obtener	mucha	más	información	valiosa	de	los	documentos	que	se	están	referenciando.	Así	que	
vuelves	a	buscar	el	archivo	<<Machines.pdf>>,	sin	perder	la	vista	que	tienes	abierta	de	tu	documento	
<<thesis.tex>>,	y	despliegas	su	lista	de	referencias,	para	enviársela	a	tu	tutor.	Sin	embargo,	necesitas	
más	información,	por	lo	que	despliegas	la	vista	alternativa	de	referencias.	En	este	punto	ya	no	te	
interesa	seguir	viendo	el	documento	de	tu	tesis,	pero	si	quieres	mantener	la	vista	original	de	
referencias.	Una	vez	desplegada	la	vista	alternativa,	puedes	ver	la	relación	que	tienen	todas	las	
referencias	de	tu	documento,	permitiendo	que	puedas	determinar	cuál	es	la	más	importante,	y	
desplegar	sus	metadatos	-sin	perder	de	vista	los	últimos	datos	que	has	desplegado-,	para	luego	poder	
informar	a	tu	tutor	de	todo	lo	que	has	concluido.	De	esta	manera	terminas	de	utilizar	el	sistema,	por	los	
momentos.	
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9.2. Attachment	2:	Impressions	Questionnaire	
 
 
Identificador de participante: 
Fecha y hora: 
 
 

1. ¿Cuáles son los principales problemas que has encontrado al usar este 
prototipo? 

 
 
 
 

2. ¿Cuál es la parte del sistema que crees que es la más oscura o difícil de 
entender? 
 
 
 
 

3. ¿Puedes describir tu experiencia general al usar el prototipo? 
 
 
 
 

4. ¿Qué te ha gustado más del prototipo (en caso de que te haya gustado algo)? 
 
 
 
 

5. ¿Consideras que el sistema colabora con las labores cotidianas del 
investigador? 
 
 
 
 

6. ¿Consideras intuitiva la manera en se usa el sistema a través de distintos 
dispositivos? 
 
 
 
 

7. ¿Crees que el uso de varios dispositivos aumenta el valor agregado del 
sistema? 
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9.3. Attachment	3:	Personal	Questionnaire	
	
	
Identificador de participante: 
Fecha y hora: 
 
Por favor, contesta las siguientes preguntas sobre ti y tu experiencia. 
 

• Edad: _____ 
• Género:  

______             _____ 
Hombre             Mujer 

 
• ¿Posees ordenador personal?:  

__     ___ 
Si      No 

 
• En caso de tener, ¿cuántas horas al día dirías que pasas al día utilizándolo?: _______ 

 
• ¿Posees un teléfono móvil de tipo inteligente (con acceso a internet y aplicaciones)?: 

__     ___ 
Si      No 

 
• En caso de tener, ¿cuántas horas al día dirías que pasas al día utilizándolo?: _______ 

 
• ¿Posees una tableta con acceso a internet y aplicaciones?: 

__     ___ 
Si      No 

 
• En caso de tener, ¿cuántas horas al día dirías que pasas al día utilizándola?: _______ 

 
• En caso de tener más de uno de estos tres tipos de dispositivo, por favor asígnale un número a 

cada uno, indicando con este la importancia que le das con respecto a los demás. Es decir, el que 
más usas (siendo 1 el más importante, 2 menos importante, y así sucesivamente): 

 
 ___ Ordenador 

___ Teléfono Inteligente 
___ Tableta 

 
• En caso de tener más de un dispositivo, ¿dirías que sueles realizar tareas totalmente diferentes 

en distintos dispositivos (1), o por el contrario, sueles realizar las mismas tareas en todos tus 
dispositivos (2)? _______ 

 
• En general, ¿cuál es tu interés en las aplicaciones móviles? 

 
 ___ No tengo ningún interés en ellas, y preferiría evitar su uso. 

___ Tengo interés en las aplicaciones móviles sólo como un medio para facilitar la realización de 
tareas. 
___ Tengo mucho interés en las aplicaciones móviles, y disfruto utilizándolas 

 
• En general, ¿cuál es tu interés en la informática? 

 
 ___ No tengo ningún interés en ella, y preferiría evitar su uso. 

___ Tengo interés en ella sólo como una herramienta para facilitar la realización de mis tareas. 
___ Tengo mucho interés en la informática, y disfruto utilizándola. 
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9.4. Attachment	4:	System	Usability	Scale	(SUS)	Questionnaire	
 
 

Cuestionario	de	Satisfacción	SUS	
 
 
 
Identificador del participante: 
Fecha y hora: 
 
Valora de 1 a 5 las siguientes afirmaciones, donde 1 significa “estoy en completo 
desacuerdo” y 5 significa “estoy totalmente de acuerdo”: 
 
 

 1 2 3 4 5 

Me gustaría usar el sistema frecuentemente      

El sistema es innecesariamente complejo      

El sistema ha sido fácil de usar      

Necesitaría la ayuda de personal técnico para poder usar este sistema      

Las funciones del sistema están bien integradas      

Hay mucha inconsistencia en el sistema      

La mayoría de las personas podrían aprender rápidamente a usar el sistema      

El sistema es muy incómodo de usar      

Me sentí muy seguro usando el sistema      

Tuve que aprender muchas cosas antes de poder usar el sistema      
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9.5. Attachment	5:	User	Experience	Questionnaire	(UEQ)	
 
 

Cuestionario	de	experiencia	de	usuario	UEQ	
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9.6. Attachment	6:	Observations	Record	Form	
 
 
Id de participante:        
 Fecha: 
 

Tarea #Clicks/Taps # Errores Completada 

Filter Files    

Open File    

Add tag to file    

Convert to Note    

Display Note    

Add comment to note    

Display comment    

Draw over doc    

Display drawing    

Save quote    

Display quote detail    

Paste quote    

Display quote info    

Insert quote    

Display file references    

Display alternative view    

Display reference metadata    
 
Observaciones generales: 
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