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Abstract 

In Alzheimer association’s clinique practice, there was a need to communicate with 
people with mild dementia. Videophone is considered as one of the best assistive 
communication tool for these people since video communication is not only a tool to 
break an isolation caused by the disease, but also a powerful way to help people 
demonstrate their ideas and understand what is said in a conversation with pictures, 
signs and body language. Therefore, an easy-to-use videophone for people with mild 
dementia is needed.  

The goal of this master thesis is to design a graphical user interface (GUI) of an 
easy-to-use videophone for people with mild dementia according to their 
characteristics and difficulties of using everyday technology. User centered design 
(UCD) was used in the design. To get familiar with the user, literature research was 
conducted before design. 

Low-fidelity prototype was created. With the help of Karolinska institute’ research 
group on people with dementia, the prototype was refined twice. Based on the refined 
low-fidelity prototype, an interactive prototype with navigation, sound and animation 
effect was created. A usability testing was conducted on older adults with this 
interactive prototype.   

In addition to the GUI of functions for people with mild dementia, GUI of functions 
for other care givers was also created and presented in this master thesis.  
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1. Introduction  
This master thesis demonstrates a graphical user interface (GUI) design work of an 
easy-to-use videophone for people with mild dementia and how the characteristics of 
these people and difficulties of using technologies among these people facilitate the 
design work. This design work is one part of project which is called “design and 
support based on knowing the challenge of skills and technology” concerning people 
with mild cognitive impairment (MCI) and Alzheimer disease (AD) as users of    
assistive technology and everyday technology in their homes and in society. 

Research group on people with dementia in Karolinska Institute (KI) provided aid to 
author from the very beginning literature and professional knowledge assistance to 
later review and feedback on design concept in iterative way.  

In addition to GUI design, another parallel design work of this videophone is physical 
interface design which is carried out by my HCI classmate, Mattias Gloor. Both of us 
were supported by that research group on people with dementia in KI. Due to the 
same project background, we cooperated with each other during the design work on 
various areas, such as reference sharing and testing conduction.  

Methods such as user centered design (UCD), prototyping and usability testing were 
used during the design work. Microsoft Office 2007 Powerpoint as a design tool 
contributed a lot to building the prototype.  

1.1 Background 
Nowadays, videophone is increasingly becoming common in society. This new 
communication technology not only makes communication between people much 
vivid but also contributes a lot to people with hearing or speech impairment by 
providing sign language.   

The Alzheimer’s Association is the leading voluntary health organization in 
Alzheimer care, support and research.1 In the clinical practice, they have found there 
is a need to be able to communicate with people whose cognitive ability is in 
continuous decline due to AD. 2 

Dementia is a syndrome due to disease of the brain, usually chronic, characterized by 
a progressive, global loss of mental function in two or more areas such as language, 
                                                            

1 Alzheimer’s Association (2009), about us, www.alz.org  

2 Work plan (2009), videophone project group, 3 
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memory, visual and spatial abilities, or judgment severe enough to interfere with daily 
life. AD is the most common dementia type with about 50-75 % cases. 3 

Dementia mainly affects older people and the number is increasing.  

According to 2009 WORLD Alzheimer report from Alzheimer’s disease international 
(ADI), 35.6 million people worldwide will have dementia in 2010. The dementia 
prevalence will nearly double every 20 years, to 65.7 million in 2030 and 115.4 
million in 2050. 4  

Videophone is considered as one of the best assistive communication tool for these 
people since video communication is not only a tool to break an isolation caused by 
the disease, but also a powerful way to help people demonstrate their ideas and 
understand what is said in a conversation with pictures, signs and body language. 

However, the effect of dementia on their ability to manage activity in daily life and 
use technology is generally known. Due to dementia, these people don’t have ability 
to control normal physical videophone or videophone software in computer which is 
too complicated to use. An easy-to-use videophone for people with dementia is 
required.  

1.2 Purpose 
The purpose of this master thesis was to design GUI of an easy-to-use videophone for 
people with mild dementia according to their characteristics and difficulties of using 
everyday technology.  

The main task was to decide functions for this easy-to-use videophone and design 
GUI for each function including sound and visual feedbacks. Due to impact of 
dementia, these patients are not able to achieve some advanced functions on their own. 
Therefore, the functions of this videophone can be divided into two parts. One is basic 
functions for people with mild dementia, such as making and receiving calls. The 
other is individual basement adjustment for their spouses or other caregivers such as 
changing ring tone, adjusting brightness and volume and so on.  

Although GUI of two groups’ functions were both designed and shown in result part, 
this master thesis would only reflect design process of GUI for people with mild 

                                                            

3 Alzheimer’s disease international (2009), World Alzheimer report 2009, www.alz.co.uk , 14 

4 Alzheimer’s disease international (2009), World Alzheimer report 2009, www.alz.co.uk , 8 
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dementia. That was how to use literature research and expert feedbacks on design 
concept aid the design work.  

Research question 

How could the findings concerning characteristics of people with mild dementia 
and difficulties of using technology be used to facilitate the graphical user 
interface design of an easy-to-use videophone for people with mild dementia? 

1.3 Delimitations  
This master thesis started at the beginning of February 2010 and ended at the end of 
May. Time was limited and it was difficult to get all worked up. Followings are the 
delimitations of this master thesis.  

Interactive low-fidelity prototype with PowerPoint 

This project ended up with an interactive low-fidelity (low-fi) prototype which was 
built with Microsoft office PowerPoint 2007 with navigation, animation effect and 
sound feedback, rather than an implementation of a functional product. 

No Evaluation on GUI of functions for other caregivers 

In this design work, GUI of an easy-to-use videophone’s functions for other 
caregivers were also designed and presented in low-fi prototype eventually according 
to general rule for GUI design. However, this is not the focus of this thesis and 
evaluation phase concerning this group of GUI was not implemented.  

In other words, this master thesis only reflected a complete UCD process of an 
easy-to-use videophone’s GUI for people with mild dementia. During the design 
process, research group on people with dementia in KI provided feedbacks and a 
usability testing were conducted on old people with GUI for people with mild 
dementia at the evaluation phase.  

User testing on old people instead of people with mild dementia 

Owing to ethical issue and the time consuming application procedure, we finally 
decided to use old people as participants of the user testing on low-fi prototype 
instead of people with mild dementia. Another reason to use old people as participant 
is most of people with dementia is older adults and some characteristics of them are 
similar to people with mild dementia.  
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2. Literature research  
People with mild dementia are a quite special group of user. Before designing the 
GUI for them, it’s imperative to do literature research to get familiar with 
characteristics of people with mild dementia and difficulties for them to use normal 
technologies, especially phone or videophone. That in turn will become the resource 
to facilitate the design work.  

2.1 Characteristics of people with dementia   
In this chapter, I will describe characteristics of people with dementia in two aspects, 
ten early symptoms and four vision problems.  

2.1.1   Ten early symptoms   
In order to design the suitable easy to use videophone for people with dementia, first 
step is to look into their characteristics owing to the impact of dementia. Dementia 
affects people differently because of the different important factors in determining the 
impact of dementia on him or her, such as individual's personality, general health and 
social situation. 

However, there are 10 most common early symptoms which contribute to getting 
familiar with these people. 5 

1. Memory loss 
One of the most common early symptoms of dementia is declining memory, 
especially short-term memory or forgetting recently learned information. Other 
signs are forgetting important date or event, relying on their family or memory 
device for things they used to deal with on their own.   
Another valuable point to consider is the difference between dementia patients 
and people with ordinary forgetfulness. People with ordinary forgetfulness can 
still remember other facts associated with the thing they have forgotten. For 
example, they may briefly forget their next-door neighbor’s name but they still 
know the person they are talking to is their next-door neighbor. However, people 
with dementia cannot achieve that. They will not only forget their neighbor’s 
name but also the context. 
 

2. Difficulty performing familiar tasks 

                                                            

5  Alzheimer’s disease international (2009),early symptoms, http://www.alz.co.uk/alzheimers/symptoms.html 
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People with dementia often find it difficult to complete everyday tasks which are 
so familiar that we usually do not think about how to do them. For example, a 
person with dementia may not know in what order to put clothes on or the steps 
for preparing a meal. 
 

3. Problems with language 
Language problem such as trouble of finding right word occurs occasionally for 
everyone. But people with dementia usually forget simple words or substitute 
unusual words, which makes their speech or writing hard to understand.   
 

4. Disorientation to time and place 
We sometimes forget the day of the week or where we are going but people with 
dementia can become lost in familiar places such as the road they live in, forget 
where they are or how they got there, and not know how to get back home. A 
person with dementia may also confuse night and day. 
 

5. Poor or decreased judgement 
People with dementia have problem in judgment. For example, they may dress 
inappropriately, wearing several layers of clothes on a warm day or very few on a 
cold day. 
 

6. Problems with keeping track of things 
A person with dementia may have difficulty to follow a conversation or keep up 
with paying their bills. 
 

7. Misplacing things 
Anyone can temporarily misplace his or her wallet or keys. A person with 
dementia may put things in unusual places such as an iron in the fridge or a 
wristwatch in the sugar bowl. 
 

8. Changes in mood or behavior 
Everyone can become sad or moody from time to time. A person with dementia 
may become unusually emotional and experience rapid mood swings for no 
apparent reason. Alternatively a person with dementia may show less emotion 
than was usual previously. 
 

9. Changes in personality 
A person with dementia may seem different from his or her usual self in ways 
that are difficult to pinpoint. A person may become suspicious, irritable, 
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depressed, apathetic or anxious and agitated especially in situations where 
memory problems are causing difficulties. 
 

10. Loss of initiative 
At times everyone can become tired of housework, business activities, or social 
obligations. However a person with dementia may become very passive, sitting in 
front of the television for hours, sleeping more than usual, or appear to lose 
interest in hobbies. 

2.1.2 Vision problems   

Besides the above ten common early symptoms, it is not universally known that 
vision impairment, another common characteristic among the elderly, and Alzheimer 
disease are actually related. The Alzheimer’s association reports that over 60 percent 
of Alzheimer's patients experience a decline in at least one visual capacity. 6  

Alzheimer's disease causes vision problems not by affecting the eye but the brain. The 
person with Alzheimer's disease has difficulty perceiving what he or she sees rather 
than problems with clarity. In other words, this is perception problem. 7   

Followings are the four areas in which vision and perceptual problems commonly 
occur associated with Alzheimer Disease: motion, depth, color and contrast.8 Like 
other symptoms of AD, people with AD may have visual and perceptual problems in 
different degree. These visual and perceptual problems play important role and should 
be considered correctly when we design the GUI for these mild dementia patients.  

1. Motion 

In 1999, Drs. Charles Duffy and Sheldon Tetewsky at the University of Rochester 
(New York) Center for Visual Studies published research on the "motion 
blindness". They observed some Alzheimer's patients and found out some patients 
were not able to sense movement most of us see but instead perceived the world 
as a series of still frames. The doctors theorized that this stop-and-go view of the 
world causes people with dementia disorientation, even in familiar surroundings. 

                                                            

6 Dinato N. , Vision Problems Associated With Alzheimer's Disease 

http://www.ehow.com/facts_5899747_vision-problems-associated-alzheimer_s-disease.html, 2010-03 

7 Rosa-Brady J. & Dunne T., Ph.D., Vision and Alzheimer's Disease: A Different Way to See the World,  
http://www.alz-nca.org/aboutalz/vision.php,  2010-03 

8 See above 



Designing a graphical user interface of an easy-to-use videophone for people with mild dementia  

12 

2. Depth 

In addition to ability of seeing motion, Alzheimer's patients may also lack ability 
to recognize depth, causing three-dimensional objects to appear flat like drawings. 
This may make shadows on the floor or a dark rug look like holes in the ground, 
causing fear or confusion for those with dementia.  

3. Color 

Color perception declines with age for everyone, but for Alzheimer's patients, 
there seems to be a greater loss in ability to see colors in the blue-violet range, 
making blues, blue-greens and blue-violets all look the same.  

Researchers believe red can make item stand out the most and make it easier for 
dementia patients to see. That’s because the retina has more receptors to see red, 
it's an easier color for most to see. 

4. Contrast 

Contrast sensitivity is the smallest difference in intensity that allows you to 
discern an object from its immediate surroundings. This isn't necessarily a color 
difference - but like color - the ability to see contrast is reduced in people with 
Alzheimer's. 

Take a room for example first. Increasing color contrasts in a room may help the 
person with AD locate items more easily and may also provide a better form of 
reference. For instance, if the walls, floors and the toilet of the restroom are all in 
light blue, it's going to be very hard to see the toilet seat. That's why a red toilet 
seat, or one that offers great contrast to other colors in the room, is a good choice. 
Painting a baseboard that contrast with the walls may help the person distinguish 
where the walls end and the floor begins. 

If we transfer this idea from the room to the GUI, it reflects that we should 
increase the contrast of the GUI and help people distinguish icon or text easily.  

2.2  Difficulties in use of everyday technology among people 

with dementia 
Nowadays, many services are provided through computers, telephones and other 
electronic system. Our daily life is full of increasingly electronic equipments, such as 
remote control, mobile phone, numerical code which is required to access building. 
No doubt, these technologies facilitate our life and enhance efficiency and safety. For 
majority of us, these technologies have increasingly become common as a part of our 
daily life at home and in the society.  
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However, potential hazards associated with inappropriate use have also been 
identified. For example, the perceived ease of use of an artefact and peoples’ 
cognitive ability and their attitude towards technology are often said to influence use 
(Selwyn, 2003; Selwynet al., 2003).9 

Several studies show less frequently use or even non-use of technology often occurs 
among older adults. One reason may be that older adults experience problems when 
using technology. Other factors affecting the use of technology are age, education, 
income and experiences and attitudes towards technology. Older adults’ hesitance to 
use and difficulties of technology use might lead to risk of exclusion from 
participation in society10 

In particular, for the large group of people who are afflicted with dementia-related 
diseases, such as AD, the risk is higher, since they have been found that they have 
problems in their use of both familiar and more recent technologies such as a stereo, 
pushbutton telephone and shaver. 

In the following part, I will map out their difficulties of everyday technology use and 
in particular demonstrate the problems they have in telephone use.  

2.2.1 Difficulties of everyday technology use   
Recent study conducted by KI-Alzheimer disease research center compared the 
perceived relevance of and difficulty in use of everyday technology in following three 
groups: people with MCI, people with mild-stage dementia, and older adults with no 
known cognitive impairment. The result indicated that older adults with cognitive 
impairments due to dementia or MCI perceive more difficulties in using everyday 
technology and report less technology to be relevant to them compared with older 
adults without cognitive impairment.11 

According to the results from this study, a person with mild-stage dementia may not, 
for example, be able to communicate with a prerecorded voice on the telephone that 
                                                            

9 Nygård L. & Starkhammar S. (2007) , The use of everyday technology by people with dementia living alone: 

Mapping out the difficulties, Aging & Mental Health, March 2007; 11(2): 144–155 
10 Malinowsky C., Nygård L. & Kottorp A. (2009), Psychometric evaluation of a new assessment of the ability to 

manage technology in everyday life, Scandinavian Journal of Occupational Therapy. 2009; Early Online 

11Rosenberg L., Kottorp A., Winblad B.&Nygård L. (2009). Perceived difficulty in everyday technology use 

among older adults with or without cognitive deficits, Scandinavian Journal of Occupational Therapy, 2009; 16: 

216-226 
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requests him or her to make choices by pressing buttons when trying to get in contact 
with health services.12 

In addition, Louise Nygård and Sofia Starkhammar’s study 13 mapped out the 
following four domains’ barriers to everyday technology use among people with mild 
dementia:  

(a) Interfering conditions related to the person, the context and the design of the 
artefacts  

1. Related to the person 

 Memory deficits 
 Deficits in attending to multiple aspects 
 Sensitivity to stress 
 Lack of embodiment of technology 

 
2. Related to the context 

 Pressure from the external environment  
 Orientation to place and time demanded  
 Design of the artefacts  

 
(b) Limitations in the participants’ knowledge of the technology and its potential  

 Confusing technological artefacts or services  
 Uncertainty about the functional aspects of technology  
 Uncertainty about the field of application relevant for a piece of technology  

 
(c) Difficulties in direct technology use, characterized by communication problems 
both in understanding and in the administration of the technology 

1. Communication problems with interpretation and understanding 

 Identifying, interpreting and knowing how to respond to information from   
technology 

 Communicating using telephone services or with answering machines 
 

2. Communication problems when handling and manoeuvring the technology 

                                                            

12 See above 

13 Nygård L. & Starkhammar S. (2007) , The use of everyday technology by people with dementia living alone: 
Mapping out the difficulties, Aging & Mental Health, March 2007; 11(2): 144–155 
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 Managing series of numbers  
 Sequencing actions in line with the demands of technology   
 Using appropriate force and tempo in line with the demands of the  
technology  

 Choosing a command or button from a variety of alternatives  
 Directional adjustment of handles and buttons   
 Coordinating two parts of a technology  

 
 (d) The participants’ use of instructions for use: an illusion in support  

2.2.2 Difficulties of telephone use   
The design work of this thesis is for a videophone. To some degree, this is closely 
related to normal telephone use. Before the design, looking into difficulties of 
telephone use among people with mild dementia conduces to avoiding design errors 
and bringing about new ideas.  

According to Topo, Jylhä and Laine’s research in 2002, talking on phone might be 
experienced as an abstract action for people with dementia which makes it difficult to 
relate to the person spoken with on the phone and that may lead to stress and 
confusion.14 

In another explorative study conducted by Louise Nygård and Sofia Starkhammar, 
they found four main categories of difficulties in telephone use among these dementia 
patients.15   

(a) “Knowing what” 

 Firstly, participants always forgot what the next step was when they used 
telephone. This often occurred when the task involved several steps, e.g. 
collecting or searching for a specific number with a specific purpose while 
continuously keeping the rationale in mind as well as what to say in the telephone 
call. One participant in this study stated her example. She forgot she was in 
conversation with her son in telephone after she had interrupted the conversation 
in order to check her laundry. Only after a long time had she discovered that the 
receiver was not hung up. 

                                                            

14 Topo,P.,Jylhä,M.,&Laine,J.(2002), Can the telephone-using abilities of people with dementia be promoted? An 
evaluation of a simple to use telephone. Technology and disability, 14, 3-13.  

15 Nygård L.& Starkhammar S. (2003) , Telephone use among noninstitutionalized persons with dementia living 

alone: Mapping out difficulties and response strategies, Scand J Caring Sci; 2003; 17: 239–249 
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 Secondly, they had problems to identify the telephone and its function. For 
example, sometimes they might mix up television remote control and telephone.  

 In addition, forgetting what number to call or the name of person they want to 
call was also a common problem interfering with telephone use. 

 Moreover, in some cases, the participants could not identify the emergency 
number among other information, although they often kept it easily accessible 
and visible. This difficulty naturally made the emergency telephone number 
rather useless. 

(b) “Knowing where”  

 Another common hindrance among participants was that they didn’t know where 
the needed information or object for telephone use was, such as telephone 
numbers, telephone directories and the very telephone.  

 Also they didn’t know where to search for them. Unsuccessful and random 
searching in drawers, cupboards, table piles and different parts of the telephone 
directories usually happened.  

(c) “Knowing how to do things”  

 They had difficulties in managing the complex procedure of dialing and calling. 
Some examples are as follows: 

 They don’t know if the dialing code should be used or not.  

 To use the telephone in a logical manner, such as dialing the code before 
lifting the receiver or not knowing how to handle the dialing buttons. 

 Difficulties in performing divided attention tasks, which is required when 
reading a number and dialing at the same time 

 Use appropriate force, tempo and precision 

 Turn a button/knob in correct direction  

 Know how to handle the dialing buttons for example to choose correct button 
or command.  

 Follow instructions given by automatic telephone services or answering 
machines. 
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 Another aspect was difficulty in knowing how to search in a predetermined 
system such as a private telephone book or the telephone directory. 

 Some people didn’t remember the alphabetic sequence and this made their 
search hopelessly random. Generally, the order of the telephone directory 
system was incomprehensible to the participants.  

 How to read and understand the information could also lead to difficulty in 
some cases. For example, the writing on the telephone directory cover or the 
letter from the clinic was misunderstood as a foreign language or as 
completely unknown words. 

(d) “Overcoming motor, perceptual, verbal and environmental obstacles”.  

As elderly people are the main group of patients who suffer dementia related disease, 
various impairments among older adults become another hindrance of telephone use.  

For example, because of their physically slow pace, some of the participants found it 
hard to get to the telephone in time to answer a call. Visual impairment made dialing 
or searching for numbers in their private telephone directory difficult. Poor hearing 
could interfere with the conversation. In some cases, they had problem in expressing 
themselves verbally.  

Finally, sometimes environmental obstacles caused some troubles when telephoning. 
For example, the telephone directories in one case were packed in hard plastic covers 
that hindered telephone use because of the difficulty of unpacking.  
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3.  Methods  
User-centered design, prototyping and usability testing are the three main methods 
used in this master thesis.   

3.1 User centered design   
UCD is a normally used method in design work. First of all, a brief definition is stated 
as follows. 

In broad terms, user-centered design (UCD) is a design philosophy and a process in 
which the needs, wants, and limitations of end users of an interface or document are 
given extensive attention at each stage of the design process. User-centered design 
can be characterized as a multi-stage problem solving process that not only requires 
designers to analyze and foresee how users are likely to use an interface, but also to 
test the validity of their assumptions with regards to user behaviour in real world 
tests with actual users. 16 

UCD does not assume that technologists and developers "know better," but that users 
implicitly can guide a design process toward a product that is intuitive, easy to use 
and useful. 

In this design work of an easy-to-use videophone, people with dementia are the target 
users and placed at the center through the entire design process. Knowing how these 
people want or need to use the videophone, as well as getting feedback from these 
people while product is being refined is required to optimize the user interface. 
Otherwise it is too late to incorporate the major changes when the product is finished.  

3.1.1 User involvement   
However, when applying UCD approach to people with mild dementia, user 
involvement is much more difficult and I would like to present it in other way.   

Experts suggested people with dementia need not be involved until prototypes are 
more mature. The different version of prototypes may confuse them and make them 
upset if the early prototype fails. Also they have difficulty in expressing their 
feeling.17 

                                                            

16 Wikipedia.org, http://en.wikipedia.org/wiki/User-centered_design,2010-05 

17 Orpwood R et al.(2004), User Involvement in Dementia Product Development, Dementia 2004:3;263-279 
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Furthermore, there are clearly ethical problems associated with a normal user centered 
approach to design being applied to people with dementia. 

Due to the ethical issue, I cannot directly communicate with the target user: people 
with mild dementia. I involved the user by doing literature research and getting 
information from KI research group on people with mild dementia.  

In order to involve the users at the early stage of design, KI research group provided 
me some of their findings of recent interviews and testing on people with dementia 
which is a part of recent research concerning the difficulties of using technology 
among these people, such as ordinary phone. I also had done literature research 
concerning impact of dementia on people, color selection and touch screen use for 
these people.  

After I had delivered the design concept including prototype screenshots and 
corresponding description to KI, review and discussion were performed among the 
professional research group on people with dementia. To some degree, the feedback 
from these professionals could reflect the needs of real user. After the design had been 
mainly accepted by the group of researchers, it was tested among older adults.  

3.1.2 ISO 13407: Human‐centred design process   
Figure 1 shows an international standard that is the basis for many UCD 
methodologies. 18This standard (ISO 13407: Human-centred design process) defines 
a general process for including human-centered activities throughout a development 
life-cycle, but does not specify exact methods. Most user-centered design 
methodologies are more detailed in suggesting specific activities. 

                                                            

18 Usability professionals.org, 
http://www.usabilityprofessionals.org/usability_resources/about_usability/what_is_ucd.html, 2010-05 
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Figure 1 ISO 13407: Human-centred design process 

In this model, once the need to use a human centered design process has been 
identified, four activities form the main cycle of work. In this design work of an easy 
to use videophone for people with mild dementia, this human-centered process was 
used and different specific user centered methodologies were used during different 
phase. In the following part, I will describe the four main activities in detail and 
detailed methods for each activity.  

1. 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. 

At the beginning stage of this design work, it was introduced through the meetings 
with this project manager and two researchers on people with dementia. It helped me 
to know how these people would use the videophone.  

2. Specify requirements: Identify any business requirements or user goals that 
must be met for the product to be successful. 

Firstly, in the meeting with researchers on people with dementia in KI, they provided 
a list of usability goal for GUI of this easy-to-use videophone. But some of the 
requirements were quite general. 

In addition, literature research was another main method to identify requirements. I 
did a literature research on characteristics of people with dementia and the difficulties 
of using everyday technology among these people, especially normal telephone. With 
the help of these studies conducted before, the requirements were expanded and 
finally documented as a guideline for the design.   
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3. Create design solutions: This part of the process was done in stages, building 
from a rough concept to a complete design.  

In my design work, first of all, brainstorming was used to generate design concepts 
which began with pencil and paper. Then according to the requirements of this 
videophone, the design concept was evaluated and modified.  

On the basis of the result of the conceptual design, low-fi prototype was created. This 
initial draft of user interface design was more detailed and created in PowerPoint 
which is a better version of paper prototypes. It can be modified more easily than 
paper since the content is electronic. The draft was static and just showed the look of 
the interface. The draft GUI design with description of the design was submitted to 
the research group on people with dementia in KI via email.  

Feedbacks were supplied by the research group immediately after their discussion on 
the draft in document via email. This discussion led to some comments and 
suggestions for design refinements. After reading that, discussion also occurred 
between researchers and me when I had different opinion. Finally their suggestions 
were categorized into new requirements and used for redesign of next version low-fi 
prototype. 

This designing and getting feedback procedure was iterative until the third version of 
low-fi prototype was accepted by the research group.  

Using the results of developing the accepted low-fi prototype, an interactive low-fi 
prototype was also created with PowerPoint. Compared to former prototype, this 
prototype relatively interactive with navigation, animation effect and voice guide, but 
still cannot perform functionality.  

4. Evaluate designs: The most important part of this process is that evaluation - 
ideally through usability testing with actual users - is as integral as quality 
testing is to good software development.  

In this thesis work, this part was implemented with a usability testing conducted on 
several older adults. And the testing results are shown in chapter 4.4. 

3.2 Prototyping  

Prototypes are inexpensive representation of design ideas created prior to the 
implementation of final artifacts. Prototyping is an essential element of an iterative 
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design approach, where designs are created, evaluated, and refined until the desired 
performance or usability is achieved. It allows for rapid, iterative design changes and 
the ability to conduct meaningful user tests to evaluate complex functionality and to 
help determine system specifics. 19 

Prototypes can range from extremely simple sketches (low-fidelity prototypes) to full 
systems that contain nearly all the functionality of the final system (high-fidelity 
prototypes). The level of "fidelity" of a prototype refers to how closely it resembles 
the final product.  

Low-fidelity prototype 

This kind of prototype is sketchy and incomplete, that has some characteristics of the 
target product but is otherwise simple, usually in order to quickly produce the 
prototype and test broad concepts. 20 

High-fidelity prototype 

This kind of prototype is quite close to the final product, with lots of detail and 
functionality. Due to the similarity, it is very useful for user testing to examine 
usability questions in detail and make strong conclusions about how behavior will 
relate to use of the final product. 21 

The higher the level of fidelity of a prototype, the more complete and accurate it is at 
representing the final application. 

In this design work, only low-fi prototypes were built. However, at different phase of 
design, the advance extent differs among these prototypes. At the beginning of design, 
concepts were shown with pencil and paper. Then normal low-fi prototype was 
created. Here I used PowerPoint as kind of a better version of paper prototypes 
because it could be modified more easily than paper and present the look better. 

On the basis of the accepted low-fi prototype, an advanced low-fi prototype was 
created in Powerpoint again. This prototype is a somewhat interactive prototype with 
navigation, animation effect and voice guide. From the usability testing point of view, 

                                                            

19 Usability first.com, http://www.usabilityfirst.com.foraker.com/glossary/prototyping/ ,2010-05 

20 Usability first.com, http://www.usabilityfirst.com.foraker.com/glossary/low-fidelity-prototype/ ,2010-05 

21 Usability first.com, http://www.usabilityfirst.com.foraker.com/glossary/high-fidelity-prototype/ ,2010-05 
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PowerPoint is an easy and inexpensive way to build this kind of somewhat interactive 
prototype which can make participants feel natural during the test.  

3.3 Usability testing 
In order to observe how people function in a realistic manner and aid developers see 
problem areas, and what people like, usability testing plays important role.  

Think aloud protocol was used to gather data in this usability testing. Here is a 
introduction of this concept from Wikipedia.  

This method involves participants thinking aloud as they are performing a set of 
specified tasks. Users are asked to say whatever they are looking at, thinking, doing, 
and feeling, as they go about their task. This enables observers to see first-hand the 
process of task completion (rather than only its final product). Observers at such a 
test are asked to objectively take notes of everything that users say, without 
attempting to interpret their actions and words. Test sessions are often audio and 
video taped so that developers can go back and refer to what participants did, and 
how they reacted.  

The purpose of this method is to make explicit what is implicitly present in subjects 
who are able to perform a specific task.22 

At the end of design work, the think aloud test was conducted among three older 
adults in the care center in Bålsta, Sweden. From figure 2, you can see the situation of 
the test. My HCI classmate, Mattias Gloor, designed the physical interface of this 
easy-to-use videophone. We combined our prototype together and simulated a 
videophone prototype including both physical look and GUI to the participants. 
Therefore, this test not only gathered feedback for GUI, but also got feedback for 
physical look of the videophone.  

A 15’ flat-screen monitor decorated with a videophone frame and a handset was 
simulated as a videophone. Four interactive PowerPoint were displayed to participants 
during four tasks one by one via this monitor. Since the monitor is not a touch screen, 
during the test we did click operation synchronously on the interactive PowerPoint for 
participant through another computer connected by this monitor.  

                                                            

22 Wikipedia.org, http://en.wikipedia.org/wiki/Think_aloud_protocol, 2010-05 
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Figure 2 Usability testing in care center in Bålsta 

Swedish is the only communication language in this testing. All of the questionnaires 
in use were in Swedish. Before the testing, moderator introduced the aim and 
procedure of our test and got agreement of taking video for the test. The testing was 
consisted of three parts, pre-test questionnaire(Appendix B), user tasks (appendix 
C)and post-test questionnaire(appendix D). Firstly, all of the participants had to 
answer a Swedish version pre-test questionnaire describing their background, such as 
age, computer literacy and if they had ever used other videophone. Then moderator 
simply described the physical look of the videophone. During the main part of the 
testing, participants performed four separate tasks which tested if the interface is 
intuitive and easy to understand. The participants were asked to talk out aloud while 
performing the tasks. Their actions were recorded by a digital video. In the last part, 
moderator asked participant questions on post-test questionnaire to gather their feeling 
of using this videophone.  
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4. Results  

4.1 Define context of use 

Context of use was indicated mainly by the project provider, covering target user and 
main tasks. People with mild dementia are the target user of this easy-to-use 
videophone. Due to the impact of the disease, the tasks performed by themselves are 
only receiving and making calls. Other individual adjustment tasks should be 
performed by other caregivers. According to the project plan, the videophone will be 
conducted around a mid-sized computer with a CPU clocked at about 1.5 to 2 GHz 
and with a 12-15’’ screen. This device should be fixed in one place and not portable.23 
Most people with dementia live in their own home with support from friend and 
family. In most cases, they will use this videophone on their own without any help.  

4.2 Define user requirements 
Firstly, a list of basic requirements for GUI of easy-to-use videophone was provided 
by this project group at the beginning of my design work. This list was concluded 
from several recent studies on technology use among people with dementia.  

The overall requirement is that the videophone should be designed to require only the 
easiest skill. The base for the interface construction must be: 24 

 A limited number of buttons 
 A voice interface if possible 
 Be flexible  
 Be intelligent, as foolproof as possible, for example prevent and correct errors, 

meaning that if you by mistake touch a button the context will determine what 
function any button will have 

 Give clear feedback on all actions undertaken by the user 
 The design should guide the user through the correct use 
 Provisions of assistance in situations where any doubt on what to do could occur 
 Require minimal user initiation and maintenance  
 New learning should not be required  
 The design should support the user’s habits  

                                                            

23 Work plan (2009), videophone project group, 3 

24 Requirement list(2010), provided by research group  
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 It is important to have a signal telling the user that a call is coming in also when 
the telephone is idle.  

 The system should not be slow in responding  
 The videophone should be aesthetically designed to appeal the user and 

significant other. The design must not be stigmatizing 
 The videophone has to be reliable  

After a series literature study on dementia related topic, several extra rules were also 
outlined as follows. 

 The user interface should have high contrast. The most important information 
should be easy to find. 

 Blue green are not good colors to highlight thing. Red is the best choice to 
highlight item. 

 Avoid using shadow effect on the interface design.  
 The videophone should provide guide for every step to tell user how to perform 

each task.  
 Use as few steps as possible to perform a task. 

4.3 Design phase     
Figure 3 reflects the design process of this easy-to-use videophone for people with 
mild dementia. In this chapter, I will describe each prototype of different phase in 
detail and put focus on the improvement I made. In Appendix A, you can see the 
comparison among these different versions’ prototypes. 

 

 

 

 

 

 

 

 

 

Figure 3 Design process 
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4.3.1 Brainstorming   

 

Figure 4 Sketch from brainstorming 

According to the three main functions, receiving calls, making emergency call and 
making a call to contact, all of the buttons and corresponding feedbacks were 
presented by pencil and paper first. (See figure 4) 

In the first design concept, the videophone was designed with several physical buttons 
and a handset, because this kind of videophone is more like a familiar device for 
people and the handset can provide privacy to people who are talking through the 
videophone. 

However, user can choose the way talking on videophone. They can talk via handset 
if they pick up the handset. Or they can talk via built-in microphone if they press 
answer button. 

The following buttons were supplied to users:  

 “answer” button for receiving the call: it will be shining to remind user to press 
this button when a call comes. 

 “end” button for rejecting or ending the call 
 “call” button for confirming to make a call 
 “SOS” button for calling care center quickly 
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 “contacts” button for showing contacts list.   
 Up and down key for selecting contact 
 Home page for instructions of how to use buttons  

4.3.2 First low‐fi prototype 
On the basis of the design concept, first low-fi prototype of GUI was created with 
following key points.  

1. Guide : People with mild dementia always have memory loss, especially short 
term memory. They might don’t know what they are doing now and what they are 
going to do next. Owing to this reason, with the consideration of how to guide 
people with dementia to receive call and make calls, “guide” became the focus in 
the first version. GUI of every page provided both visual guide and voice guide 
when it appeared. That was also reasonable solution for hearing loss and vision 
impairment which are common situation among the people with mild dementia 
who are old people. The visual guide demonstrated operating steps in text. Also in 
order to remind user which button to use, the sign of concrete buttons were 
showed to user on the guide part.  

Voice guide supplied sound tip to remind user how to perform the task. 

2. Contact list order: Because people with mild dementia don’t remember the 
alphabetic order, contact list was ranked by times of use. The most used contact 
were listed on the top. 

In following of this “first low-fi prototype” chapter, I will present the detail 
description of first version GUI to make you get know the videophone. In “second 
and third low-fi prototype” chapter, I will just state the change I on previous GUI.  

 

Figure 5 screen shot - 1st version receiving call interface 
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 Receiving call  

 Sound: ringtone with voice guide “Call from care center Lucy Brown. Press 
answer button to receive.” 

 Visual feedback on button: shining button to provide tip to press this button. 
 Visual feedback on screen: Left side is the information of caller. Name and her 

position are highlighted. Right side is tip of next step. (see figure 5)  

Making call to a contact 

 

Figure 6 screen shot - 1st version contact list interface 

 People need to press contacts button first, then screen will show the contact list    
on left side. (see figure 6) People have to use up and down key to select item. 

 The guide is shown on right. The selected one will be highlighted.  
 The guide will also be presented by voice guide.  
 After pressing call button, connecting page is reflected on screen. (see figure 7) 

The voice guide: “You are dialing to Lucy Brown, nurse in care center. Waiting 
for response.” Visual guide tells user how to end the call.  

 

Figure 7 screen shot - 1st version connecting interface 
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 Video chatting page appears when videophone is connected to the person 
user calls. (see figure 8)Video of the other side is on most of the screen. Own 
video will show on lower right. Right side bar provides other information, 
such as who you are talking to, current time and duration of talk.   

 

Figure 8 screen shot - 1st version chatting interface 

Make an emergency call  

It should be connected to a call centre that can help the person with different kinds of 
problems that is not acute. 

This round orange button differs from other rectangle button in shape which shows 
the importance of this button. After one push, the following interface appears and 
requires user to press this button again to confirm the call. (see figure 9) 

 

Figure 9 screen shot - 1st version emegency call interface 
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4.3.3 Second low‐fi prototype   
Several suggestions were provided from the research group. They can be mainly 
divided into two facts, buttons and GUI. According to these feedbacks, the prototype 
was refined.  

Feedbacks on buttons  

“We think that most people with dementia would prefer to have a handset on side 
of the videophone. If the person is using a handle set it is not necessary to have 
an answer button. A handle set provides more privacy if there are other persons 
present in the room.” 

“There is no need to use end button if the person uses a handle set.  It is 
important that the hang up function for the handle set should be clear and 
obvious and give feedback if something goes wrong.”  

“There should not be a home page. When the videophone is not in use it should 
be like an ordinary telephone that in not in use.” 

Solution: the handset would become the only way to receive a call or end a call. In 
this case, answer button and end button were removed and the number of physical 
buttons decreased. Home page was removed since it was useless. 

Feedbacks on UI 

1. “There should not be headlines such as Contact list, Call from. It should be as 
little information as possible because of the user’s limited ability to process and 
understand information.” 

“There should not be any information that the call is connecting. Instead the user 
should receive sound feedback in the same way as for using traditional 
telephones.”  

“Interface of video chatting: There should not be any information on the right 
side on the screen and there should not be an own video on lower right because it 
could be confusing. For some persons it could be important to have information 
on the screen of who they are talking to.” 

These feedbacks reflected visual information was too much for people with mild 
dementia because these people were not able to process and understand information.  

Solution: Guide part on screen was removed and voice guide was used only. Also 
headline of each page was removed. 
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Take interface of receiving call for example, visual guide was removed because it was 
too much information for people with mild dementia. On the second version interface 
below (see figure 10), only a picture and information of the person who is calling was 
shown with zoom in/out animation and voice guide. The red border combined pictures 
and name together and made user pay attention to who is calling.   

 

Figure 10 screen shot - final version receiving call interface 

Another example is emergency call confirmation page. On this page, the text of guide 
was also deleted. Only a sign of hand and the SOS button was displayed on the screen 
and guided people how to press the emergency button.  (see figure 11) 

 

Figure 11 screen shot - 2nd version emergency call interface 

The same modification also occurred on chatting page. It only showed the other party 
video and his/her name and information.  
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Connecting page was removed. A traditional sound as ordinary telephone “do….do….” 
which substituted the voice guide was the best tip to tell users the status of 
connecting. 

2. “It must be possible to see all contacts on the screen because it is not possible for 
persons with dementia to use arrow keys to select a contact from the list.” 

Solution: Numeric pad. All of the contacts were put on one page and it required users 
to press corresponding number button to select contact. 

After pressing contacts button or picking up the handle set, screen would show 
contact list page. (see Figure 12) 

Here we supposed that the number of contact is below 10, because in normal case, 
people with dementia only have a small group of videophone contacts, such as their 
children. 

In this case, each contact had a number from 1 to 9 which was corresponding to the 
real button. Also the layout on the screen was the same with the numeric pad. The 
same layout made it easy to control.  

But the shortcoming was the number of buttons grew a lot. 

 

Figure 12 screen shot - 2nd version contact list interface 

I used gray as the background color of the icon since I wanted to make it more like a 
button. I also used red as the border color because red is an easier color for most to 
see and can be distinguished quickly.  

3. “when one of the contacts is selected, others should be dimmed in order to 
decrease the confusion.”  
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Solution: I discussed this with the research group. My opinion was other contacts 
information should also be visible. The reason is if the others are dimmed, it is not 
clear to see the other contact information. It would be a problem if the user wants to 
choose other contact. 

So my first solution was the selected one is colorized and others are in black and 
white. (figure 13) 

 

Figure 13 solution 1- contact list page (one contact is selected) 

However, in order to decrease confusion, final solution was that other icons are 
dimmed when one is selected, but if there is no confirmation operation during three 
times of voice guide, this page will return to contact list page automatically. (see 
figure 14) 

 

Figure 14 screen shot - 2nd version contact list interface (one contact is selected) 
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Another idea: touch screen with soft button  

In addition to their feedbacks, I also did related literature research and came up new 
idea for videophone GUI – Touch screen with soft button.(Figure 15) 

Due to complex couple of steps, selecting one person user wants to call from the 
contact list page by numeric pad seems difficult for people with mild dementia. They 
have to first look for the number of the person on contact page on screen, and then 
look for the corresponding number on numeric pad. They are more likely to forget the 
number and then fail to find the person they want to call. The steps to perform a task 
should be as few as possible.  

The touch screen would totally change the way of selecting item. If all of the buttons 
are on the screen, they can just press the icon of person they want to call by touch 
screen and make a call much more easily.  

Another reason for this is to decrease the number of buttons. Numeric pad has 9 
buttons and can only provide 9 contacts. In touch screen case, we can increase the 
number of contacts in the list by changing the layout of icons easily.  

I also did a literature survey about touch screen using among people with dementia. It 
showed touch screen is well used by people with mild dementia in practice. 
COGKNOW is a project in Europe. The article shows “doctors, dementia specialists 
and software designers behind the COGKNOW project have invented a specially 
adapted computer and a hand-held mobile device designed to prompt users to carry 
out important everyday tasks.” And the reminder device is controlled by touching the 
simple icon on screen.25 

It had been tested among three European countries. And a video which showed their 
device and test with user was found. 26 From the video we can see it’s not difficult 
for people with dementia to touch the simple icon on screen.  

So I put forward the following touch screen GUI for the videophone. (See figure 
15)The functions were presented by soft buttons on screen. Almost all of physical 
buttons were removed except the emergency button. The contact page was the first 

                                                            

25 Russel P. (2010), Touch-screen help for people with dementia, 
http://www.webmd.boots.com/alzheimers/news/20100209/touch-screen-help-for-people-with-dementia  

26 ICT result (2010), Assistive technology helps dementia sufferers get through the day, 
http://cordis.europa.eu/ictresults/index.cfm?section=news&tpl=article&ID=91139  
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page of this videophone. Users can press other icon to use other function. In this case, 
it’s easy for users to get know where they are now.  

 

Figure 15 2nd lo-fi prototype – touch screen GUI 

4.3.4 Third low‐fi prototype 
Feedback on touch screen idea 

The idea of touch screen was agreed by the research group but they stated the touch 
screen GUI needed modifying. People with mild dementia could have big problems 
with this interface, especially for tool bar. When all the soft buttons were shown on 
the screen, they would get confused and not know how to do next.  

In addition, the icons for other functions used by a spouse or others such as changing 
tones and checking logs should not be visible by user with mild dementia. These icons 
also might lead to complex tasks for people with mild dementia. 

Solution: 

The third version of videophone was designed to a touch screen and more intuitive 
device. According to research group’s feedback, interface with a tool bar was too 
difficult for people with dementia to use. Therefore, the third version of GUI gave up 
the way of choosing functions with soft buttons. The significant change occurred 
when they made a call to a person in contact list. 

The redundant Contact button was removed first. The videophone’s screen was not 
working when it was idle. After picking up the handset, the contact list page appeared 
on the screen automatically with voice guide “Please press icon to select one contact”. 
It reduced one redundant step which is pressing Contact button. 
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Also, numeric pad as well as Call button was removed. User can push the icon on 
screen to select people they want to call. In order to confirm this call, one more press 
on this icon was required. 

In this case, only the SOS physical button was reserved and visible to people with 
mild dementia, while buttons of other functions for other care givers were hided at the 
back of videophone and almost out of reach by people with mild dementia.   

Feedback on color use 

My HCI teacher also gave me suggestions about color use of the GUI. He thought the 
gray background and the black text of the icon on contact list page was not in high 
contrast.  

Figure 16 shows the modified GUI of contact list page. The contrast became higher 
after using white as background color of contact icon.   

 

Figure 16 screen shot - final version contact list interface 

Feedback on emergency call GUI 

The voice guide was enough to prompt user how to do next. The sign of a hand on 
emergency call confirmation page might confuse user and can be removed. Figure 17 
shows the third version of this interface.     
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Figure 17 screen shot - final version emergency call interface 

Improvement: remind to hang up the receiver 

This is another new idea I came up during the third prototype design. Because handset 
is the only way to receive call in this videophone, like an ordinary telephone, if the 
handset is not hung up, calls cannot come in. Furthermore, this situation might often 
happen when the user is interrupted by other tasks during the conversation or the 
handset is not placed well when they hang up it. 

Therefore, this prompt function is indispensable. When there is no operation after 
handset is picked up during 1 minute, there will be an animation of hanging up 
handset with voice guide “please hang up the handset.”(see figure 18) 

 

Figure 18 screen shot - remind of hanging up handset interface 

4.3.5 GUI of functions for spouse or other caregivers 
In this part, I will present the final version GUI of 5 functions on this videophone for 
spouse or other caregivers: choosing ring tone, checking logs, choosing background 
color, adjusting volume and brightness level and administrating contacts.  
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1. Choose ring tone 

After pressing ringtone button, screen will show the following ring tone page with 
voice guide “Please choose ring tone.” 

Figure 19 presents the interface of selecting corresponding ring tone. The selected 
ringtone is highlighted and corresponding ring tone is played to user and set as the 
using ring tone. 

 

Figure 19 screen shot - choose ring tone interface 

2. Choose background       
It is more customerized if the user can choose their favorite background color. The 
GUI is similar to that of changing ring tone. Difference is the selected item is 
marked with black border. (see figure 20) 

 

Figure 20 screen shot - choose background interface 
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3. Check log 
It is useful for the spouse or other care givers to check the received, dialed or missed 
calls of recent one month. Missed calls will be listed on the top. Different signs show 
different kind of calls, in, out or missed calls. The information of the other party and 
the call are reflected on the list. They can touch the scroll bar to see log of recent 1 
month. 

From figure 21, we can see one interface of log. A call icon will appear after one item 
is pressed. Users can directly make call to this person by pressing the call icon.  

 

Figure 21 screen shot - check log interface 

4. Adjust the volume and brightness level 

 

 

Figure 22 Volume and brightness level bar 

Figure 22 shows the physical volume and brightness adjusting bar at the back of 
videophone. Take volume setting bar for example. This volume setting bar can adjust 
volume level from handset and speaker which concludes sound from the other party, 
voice guide and ring tone. It can be adjusted between six levels. Because the sound 
should always be heard by user or their family, the lowest volume level is not mute. 
When the slider is adjusted to new level, a testing sound “you are adjusting volume 
level” comes from speaker or the handle. This testing sound is also a voice guide to 
help user know what is going now. Once the appropriate level is set, it’s easy for the 
family to remember which level is set for user.  
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5. Administration page  

This page occurs when user administrates the contacts of their videophone.  

There are two parts on this page.  

 Left part lists all of the contacts information of this videophone.  
 Right part can give different feedbacks when different functions are used. It is 

blank as default page.  

Scroll bar can be used when there is continuous information. 

Followings are the three functions, import new contacts, view contact information and 
delete contact.   

a. Import new contacts via memory stick.  
From figure 23 we can see the all of contacts information in memory stick is listed 
on right part. If the contact has already in the videophone, a check mark appears. 
Otherwise, an add mark appears next to this contact.  
Also users can add all contacts by pressing the add button at the bottom of this 
page.  

 

Figure 23 screen shot - import contact interface 

b. View contact information 
When you press the icon of one contact person, this contact person is highlighted 
and information of this contact reflects on right part. If you press OK to close it, 
right part will return to be blank.(see figure 24) 
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Figure 24 screen shot - view contact interface 

c. Delete contact 

The red cross button on the contact icon is the delete button. In addition, users can 
delete all contacts by pressing the delete button at the bottom of left page.  

After pressing delete button, the button turns black and white to make it stand out. 
A confirmation message shows on right. (see figure 25)Press OK to delete the 
contact. Press Cancel to return.  

 

Figure 25 screen shot - delete contact interface 

4.4 Result from usability testing 
This part concludes the result of a usability testing with think aloud method on three 
elderly people. The results of pretest questionnaire, tasks and post-test questionnaire 
are presented in sequence. Since this is a combined testing for both GUI and physical 
look of easy-to-use videophone, in user tasks and post-test questionnaire, there are 
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several questions related to my classmate Mattias’ work. Here I will just present the 
result related to my work.  

The background of each participant from pre-test questionnaire is reflected on table 1.  

 Participant 1 Participant 2 Participant 3 
Age  64 93 97 
Gender  Male  Female Female  
Computer use  <1 year  < 1 year  < 1 year  
Used touch screen?  No  No  No 
Prefer touch screen or 
physical button 

Touch screen  Button No answer 

Used program of 
videophone in 
computer? 

Yes  No  No 

Used videophone? No  No No  
Table 1 Pre-test result 

Two of the three participants finished all tasks. The third old lady just performed the 
first and forth task. The third participants said that this technology was too advanced 
for her. She said she was very old and had no motivation in learning a new technology. 
Moderator asked her to try a bit harder, but she didn't want to. She said she preferred 
the visit of her families or just to use the old style telephone to call them.  

Following table 2 shows the notes from the observation while users were performing 
the tasks. The time was taken to notes by reviewing the recorded video in testing.  

 Participant 1 Participant 2 Participant 3 
Task 1 Pick up handset.  

12 sec.  
Pick up handset.  
10 sec.  

Pick up handset. 
12 sec. 

Task 2 Push physical button  
Push SOS button on 
screen to confirm. 
27 sec. 

Push physical button. 
Push physical button to 
confirm. 
45sec. 

No. She will push her 
private alarm button 

Task 3 Pick up handset. 
Find target quickly. 
Push target to confirm. 
26 sec. 

Pick up handset. 
Find target slowly. 
Push target. 
53sec. 

No. Too modern this 
technology for her. 

Task 4 Hang up handset. 
10 sec. 

Hang up handset. 
12 sec. 

Hang up handset. 
12 sec. 

Table 2 Observation result 

Final part is result from post-test questionnaire. Table 3 below shows answers of each 
question from each participant.  
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 Question list 1 P1 P2 P3 
1 Use frequently 1 5 1 
2 Complex  1 1 5 
3 Need support  1 1 4 
4 Learn quickly 5 3 1 
 Question list 2    
1 Easy to receive call 5 5  
2 Easy to make emergency call 5 5  
3 Easy to make call to contact 5 5  
4 Like to use touch screen 5 5  
5 incoming call page shows information clearly 5 5  
6 Contact page shows information clearly  3 5  
7 Easy to find contact 3 1  
8 Person information is Visible on chatting page  5 5  

Table 3 Post-test questionnaire result 

The post test questionnaire also reflected users’ idea about the GUI of this videophone. 
Second participant thought she would use the videophone frequently while the first 
and the third participants strongly disagreed. Generally speaking, the first and second 
participants thought the videophone was very easy to use without any support. 
However the third lady argued she thought it was complex and she would need 
support to use it.   

Only the first and second participants finished second part the post-test questionnaire. 
They thought it was very easy to perform the tasks and liked to use touch screen. 
Receiving call page and chatting page were very clear to them. However, both of 
them thought it was not easy for them to find the target icon on contact page.  
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5. Discussion and future work 
Although the number of participants in the testing was very limited, the result of 
testing still reflected older adults’ opinion of this videophone’s GUI and pointed some 
problems.  

From the testing result, we can infer that receiving call with this videophone was a 
quite easy task since the elapsed time of this task for all of the participants was about 
10 seconds. Picking up the handset seemed very familiar for these old adults. For the 
third task, both of the first and second participants knew they should pick up handset 
first.   

For the emergency call, this task took both participants over 20 seconds. To some 
degree, the time was too long for an emergency call. In order to shorten the time, the 
confirmation might be removed. User only needs to push the button once. Since this 
emergency call would only be connected to care center, it would not lead to big 
trouble if user pushes it by mistake. I found each participant had a personal alarm on 
the bracelet. They would prefer quickly press the button instead of pushing it twice.  

The testing result pointed out participants had difficulties to find target icon on 
contact page. I inferred one main reason was there were too many icons on one page. 
In this case, the text of name was not large enough. According to the answer of 
pre-test questionnaire, all of the three participants thought the number of their 
contacts was below 6. Therefore, if we decreased the number of icons on one page, 
contact information would be much clearer. To some degree, this also showed old 
people have problems in processing texts and searching.  

On the other hand, in forth task, the animation of reminding hanging up the handset 
with voice guide was very easy to understand by participants. All of them could 
quickly complete this task with the help of interface. We can infer that pictures and 
sound are much easier to accept by older adults rather than texts. In future GUI design 
for elderly people, we might reduce the texts and increase the use of animation and 
sound.  

It also reflected touch screen could be used correctly by old participants who 
performed the task. Both of them understood where to push and how to push it. We 
can infer that touch screen might be an easy tool to use for elderly people. 

Another valuable point to consider is that the physical look and graphical user 
interface of this videophone actually closely related to each other since this easy to 
use videophone is an entirety. Although these two parts were completed by two 



Designing a graphical user interface of an easy-to-use videophone for people with mild dementia  

46 

separate people, each of us took account into the other’s work during the design. 
Therefore, in future design and modification, what we should do is to combine our 
work together and refine the whole videophone together.   

However, this prototype is designed for people with mild dementia. So far it is just 
tested on three old adults. Future work is to first make change on this prototype 
according to the result of usability testing. Then test among more elderly people with 
different background so that the testing results could reflect opinions in wider range. 
When the prototype is mature, it might be shown to people with mild dementia to get 
their feedback.  
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6. Conclusion  
In this design work, how to involve people with dementia was the key point. Instead 
of directly interview on these people, I involved them by literature research and expert 
support. On the basis of lots of literature research on people with dementia, their 
characteristics, as well as the difficulties of using everyday technology were 
concluded. These data became the resource of usability requirements which was the 
guideline of design and facilitate the design work of this easy to use videophone for 
people with mild dementia significantly. It provided positive answer to research 
question of this thesis.  

KI research group’s professional knowledge on people with dementia was the main 
support to evaluate and refine prototype. After twice modification, the final prototype 
of GUI of videophone was created and used for think aloud test among three old 
participants.   

The testing result gave me positive feedbacks. All of the four tasks concluding receive 
calls, making an emergency call, making call to a contact, hanging up handset 
according to prompt were completed successfully by the participants who started the 
tasks. The testing result also implicated animation, sound and pictures are much easier 
and faster to understand than texts for older adults.  
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8. Appendix  

8.1 Appendix A: Comparison among three version’s GUI 
Receive call 

1st version Final version 

Emergency call 

1st version 2nd version  

 Final version 
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Contact list interface 

 

1st version  

 

2nd version 

Final version 
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Connecting interface 

1st version Final version 

Chatting page 

1st version 
 

Final version 
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8.2 Appendix B: Pre-test questionnaire   
1. How old are you? ___________ 

2. Are you a female or male? 

Female      male  

3. Have you ever used computer in your work? 

Yes, what?             No 

4. How long have you been a computer user? 

<1 year     1-3years     3-5 years    >5years 

5. Have you ever used any touch screen device? 

Yes,what?             No 

If yes, is it difficult for you to use touch screen device? 

Very difficult     difficult     easy      very easy   

6.  Do you prefer Touch screen or physical buttons to use a videophone? 

Touch screen      physical button        both are good  

7. Have you ever used any videophone device?  

Yes         No 

If yes, how often do you use videophone device? 

Daily       weekly      monthly       yearly  

8. Have you ever used any videophone software on the computer?  

Yes         No 

If yes, how often do you use this software? 

Daily       weekly      monthly       yearly  

9. How many contacts would you estimate that you have in videophone phonebook?  

0         1-6         7-12        other______ 
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8.3 Appendix C: User tasks and points to observe  
Starting point: a monitor with black screen and a phone handle  
We will control the mouse to click button on powerpoint for them.  

1. Please Receive call   

Moderator: "Now expect to receive a call" 

Observe: What will they do after they see that page? 

Moderator: "What can you do if you don't want to be seen". 

2. Please make an Emergency call 

Moderator: "Now you need to call for assistance. What would you do? 

Observe: What are they going to do first? 

In confirm page, which button are you going to press, button on screen or 
physical button? 

3. Please make a call to granddaughter Kate Green.  

Moderator: "Now you are going to call your granddaughter Kate Green" 

Observe: What are they going to do first? 

What will they do to end the call? 

whether they can use touch screen smoothly 

4. Show “Remind hanging up handle” page to them  

 Moderator: "What would you do if this animation appears?" 

Observe:  Do they know the meaning of this page?  
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8.4 Appendix D: Post-test questionnaire 
Question list 1 

1.  I think that I would like to use this videophone frequently  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

2.  I found the videophone unnecessarily complex. 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

3. I think that I would need the support of a technical person to be able to use this 
videophone.  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

4. I would imagine that most people would learn to use this videophone very quickly.
  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

Question list 2 
1. I thought it was easy to receive a call with this videophone.      

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

2. I thought it was easy to make an emergency call with this videophone. 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

3. I thought it was easy to make a call to contact with this videophone.        

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 
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4. I think I like to use touch screen to make call to one contact.        

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

5. I think incoming call page shows me clear information on who is calling.  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

 

 

 

6. I think contacts page shows me contacts information clearly.  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 
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7. I think it was easy to find the one I want to call. 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

8. I think the information of the person I am talking to on chatting page is visible. 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

 

9. I like the look of the video phone 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

10. I think the button for emergency call is good. 

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

11. I think the handset is well positioned.  

|  1  |  2  |  3  |  4  |  5  | 

Strongly disagree                                 Strongly agree 

Other comments 


