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Abstract 

Designing touch screen devices includes many variables off how to address design 
issues in the best possible way. The design includes what type of touch interaction 
method is to be used, how the interface is to be designed and in which context it will be 
used. The problematic issue that has to be dealt with is how the designer must put 
together all these parameters into one final product. This paper presents the case of re-
designing a touch screen bedside monitor, a device used in hospitals to observe the vital 
signs of patients. The design solution presented deals with the issues of how the device 
was designed to suit the users and environment of a hospital. A contextual inquiry 
showed the many constraints and standards that had to be met and how they shaped the 
design solution. Earlier work shows the different methods for touch interaction, interface 
design and feedback that can be applied for touch screen devices. The resulting design is 
discussed in relation to the different ways of creating touch screen interfaces, and an 
example of a work method is presented in the end of the paper on how to design for 
contextual touch screen devises.  

Introduction 
Interaction design in the field of touch screen devices aims for a direct interaction 
between the user and the screen by taking away the medium of a mouse and/or 



keyboard. With touch screens the user interacts directly on the screen by using the 
fingers and in some cases a pen tool, which in some cases has proven to be more 
effective than the traditional mouse (Forlines 2007). Touch screen devices range 
from in-vehicle information systems, public computer terminals and mobile 
phones to name a few, and the interaction is differently designed depending on in 
which context they are used.  

Research has been done on separate accounts of touch screen interaction, some 
parts mainly focus on the physical interaction by how fingers can be used in many 
different ways to interact. This includes what types of fingers are used to touch 
the screen (index fingers, thumbs), how the fingers touch the surface e.g. if 
gestures are made, multiple fingers used and how feedback is given upon 
executing commands. Other parts discuss the graphical design issue for touch 
interaction such as how menus can be created for effective navigation, or how the 
overall interface structure can be presenter for the user in the most effective way.  

What this paper intends to achieve is to combine and discuss the two sides of 
the same coin and how to effectively utilize them to produce a good design for 
touch screen interaction. 

The design of a bedside monitor interface 

In relation of discussing this field and its functionality a personal design project, 
involving re-designing a bedside monitor touch screen interface, will be presented 
and used as a reference point for the discussion concerning touch screen 
interaction design. In short a bedside monitor is used to monitor and record a 
patients vital sign during their stay in a hospital. The monitor is placed beside the 
bed of the patient at the height of a standing person. The staff at the hospital can 
also use the monitor to utilize different functions concerning patient monitoring. 
The study was carried out in hospital environments, in departments were bedside 
monitors are part of the equipment used to treat patients during their stay, and the 
data collected came from existing users who used the monitors as part of their 
work routine.  

 While designing for the bedside monitor many different parameters had to be 
taken into account to satisfy the different demands that users and the environment 
would demand. First of al there where many un-written rules about how specific 
information was to be displayed, such as colours, placement of visual data and 
graphic elements, al of this had to be incorporated even if a new design was to be 
created.  

Another important design solution that had to be considered was that because 
of the nature of the work environment the physical interaction with the monitors 
had to be as direct as possible. This meant that users would need to be able to 
execute commands without any unnecessary delay and tools other than their own 
fingers. 



The software that the interface would be created for would be run on different 
screen sizes. This meant that if a simple touch interaction was to be created for the 
different monitor sizes then the graphical interface needed a design that would 
work in a smaller scale. This ensured that users would be able to interact with the 
touch areas even if they where smaller. 

Problem area 

While designing touch screens interfaces and their functions the designer has to 
take into account the many different aspects of how to create a good and 
functional touch screen interaction design. This ranges from how large the screen 
is, how is the user supposed to interact with it, how the navigation and feedback 
should occur and how should the interface be structured. 

The important issue that had to be focused on in this case was how to design 
touch screen interaction for a specific context, a hospital environment. In this 
article we will discuss how to approach the issue of contextual touch screen 
design and how to define a suitable product outcome. This will involve a 
discussion on three major parts, which are interaction methods, graphical 
interface, and contextual needs. The significance of bringing together these 
different aspects of the design will hopefully raise awareness for touch screen 
designers and how they can confront their future design problems.    

Problem statement 

The problem statement is how to effectively design touch screen devices that will 
be used in a specific context. This article will argue for design solutions that are 
most appropriate to use depending on the situation. 

Related research 
The field of research can be categorized into two areas of design. One deals with 
the physical interaction, such as how people use their fingers to navigate on the 
screen and what type of feedback is given when the finger touches the surface. 
The other area deals with the visual such as how the interface is structured and 
presented for the user. 

Touch methods and feedback 

The standard interaction with touch displays is by the method of direct touch. This 
means that when a user touches the surface the targeted area is engaged instantly, 
for example selecting an object or pressing a button. More complex methods have 
been developed concerning touch interaction depending on the size and the tasks 



that are supposed to be performed on the display. Olwal et al. (2008) and Benko et 
al. (2006) introduces new selection techniques that enable selection of small 
targets that where hard to hit with just the direct touch. These methods make the 
user interact by either making gestures with the hand like rubbing in different 
directions on the screen or using both hands at the same time which enabled 
different magnifying techniques that gave the users a larger area of selection for a 
specific target. The results show that users have a smaller error rate while 
selecting targets with these techniques as in relation to the direct touch method. 
While these methods enable grater control and possibilities for interaction, they 
also demand greater focus and engagement of the user. 

High precision selection techniques that only require one hand for target 
selection have been explored by Albinsson (2003) in context of selecting targets 
on a map. The methods focus on precision selection on small targets with 
different methods that enable the user to select targets that would be too small or 
miss pressed by just the bare finger. These techniques offer the possibility to 
adjust the selection area before commencing the selection. This was enabled by 
giving the users different kinds of handles that could reposition the selection 
marker that was initially placed by a first touch on the screen. This gave the 
possibility to select targets that where 1x1 pixel in size with touch techniques but 
also showed that the smaller a target was, the longer it took to press it.  

Vogel et al. (2007) explored the possibilities of small target selection on maps 
in mobile phones. The methods of Shift selection focus on giving the user a 
precise area of selection for the finger and dealing with the issue of occlusion 
while navigating a touch screens. The means by accomplishing this is by giving 
the users an indication of where the finger is pressed down and how the area 
under it looks like in a separate location of the screen.  

Roudaut et al. (2008) presents the TapTap and MagStick techniques for 
selecting small targets on maps in mobile phones by enabling either a magnifying 
or magnetic effect. With TapTap users could magnify the area of selection by 
pressing once on the screen and on the second press select the intended target. 
MagStick indicated a pre selection with an magnetic arrow of the nearest target 
from the point where the finger pressed down, and selected it when finger was 
removed from the surface of the screen, the selection could also be altered by 
moving the finger across the screen to make the arrow move to new targets. The 
means of interaction where based on the thumb as a tool and it is stated that the 
minimal size of targets should be 9,2mm for easy selection.  

More detailed experiments about press areas of the fingers and physical 
interaction forms have been explored by Wang et al. (2009). The results of their 
experiments present guidelines for touch screen design suggesting that touch 
targets should have the measurements of 11.52mm per side of square areas or a 
5.76mm radius for circular areas to ensure that al five fingers have a high touch 
precision rate. Solutions for finger occlusion suggest that considerations should be 



taken into what type of physical gestures users will perform when interacting with 
the device as well as which fingers will be used.  

Different feedback signals when pressing buttons on touch screens (soft 
buttons) have been explored by Koskinen et al. (2008) and Lee et al. (2009) to see 
what type of feedback is regarded as most effective combined with the animation 
of a button being pressed. The experiments that were conducted using audio and 
vibrating feedback show that a vibration is more desirable and also enhances 
performance of using soft buttons, but audio feedback also enhanced the 
performance. 

Interface 

Designing effective and visually attractive touch screen interfaces presented by 
Dehaes et al. (2008) show how effectively grouping and placing buttons raises the 
efficiency while navigating a touch screen application used in pharmacies. The 
design example presents solutions that give the users effective touch navigation 
while also changing the information depending on contextual circumstances. 
Important functions should be shown at al times and in the same locations so that 
the users can feel the full control while navigating through different windows in 
the application. The different windows in them selves should include suitable 
information depending on what tasks are to be performed such as sales, stock 
management or handling orders.  The results show that by effectively structuring a 
framework for touch interaction and then coating it with the right visual graphics 
creates an easy to understand interface, which creates the most sutable product for 
the users. 

Touch screen navigation menus used for hierarchical data have been explored 
by making use of pie menu structures. The pieTouch menu used for in vehicle 
computer systems designed by (Ecker et al. 2009) uses a direct touch drag gesture 
navigation system that proved to be more effective than traditional list menus in 
terms of reducing the visual demand and improving the rate at which users learn 
the paths to specific functions and the overall time to execute them. The menu is 
dynamic and shown around the finger when it touches the screen in form of a 
circle with different slices that contain icons. The user then has drag the finger in 
the right direction to execute a command. This resulted in that users did not have 
to look on the screen while driving and only needed to learn in which direction to 
drag their finger.  

The stacked half-pie menu presented by Hesselmann et al. (2008) presents a 
half circle menu design that is used for navigating hierarchical data structures on 
touch screen tabletops. The menu is navigated by a tapping and rotating the half 
circle, which grows in layers depending on how deep a user navigates into the 
hierarchical structure. Starting at root level of the structure the user taps a button 
to proceed to the next level of that particular structure which is shown as a new 
layer above the previous one. The circle could also be rotated with a gesture to 



reveal more information that is hidden outside of the half that is shown. A positive 
aspect was also that his design reduced the issue of hand occlusion because the 
menu was placed in the bottom of the screen and the hand only covered previous 
area that the eye had already passed. The designed proved to be a good alternative 
to already established navigational methods such as drop down menus and was 
easy for users to learn and operate.         

Re-design of a bedside monitor 
The re-design project carried out was done at a company named Ortivus and the 
project involved a re-design of their current bedside monitor that was used in a 
system called CoroNet. 

Methodology 

The task of re-designing the bedside monitor software interface would require an 
understanding of how the existing version worked so that a common ground could 
be created when speaking with current users. This was done by testing the 
monitor step by step, exploring the different functions it included. The task after 
this would be to initiate a dialogue with the people who work with the monitors to 
gather information about the existing issues and how they could be solved, but 
also generate new ideas that could be implemented in the new version. The 
methods of gathering data were in form of a contextual inquiry (Löwgren et al. 
2004) to investigate the field where the bedside monitor was used. This was done 
by walking around with employees in different divisions of three hospitals while 
taking notes and discussing the work routines with different users. The 
discussions concerned the usage of the bedside monitors and what the users 
thought about them in terms of positive and negative aspects, and also what kind 
of improvements could be made.  

The hospitals included in the study where St:Göran, Danderyd and Söder all 
located in the city of Stockholm, Sweden. These hospitals were large in the 
meaning that they included many different types of departments for treatment of 
patients, and all have over one thousand and five hundred employees. During the 
visits conversations were held with nurses and assistant nurses to gather 
information about how they worked with the monitors and what kind of opinions 
they had about them. The main user group was the assistant nurses who used the 
monitor the most in their line of work. The nurses were also a part of the users but 
interacted with the monitors on a smaller scale. At every hospital two to three 
users were spoken to. During the visits a tour was held around some of the 
departments that had bedside monitors and a short demonstration was held 
showing how they were used. The monitor types that were seen except for the one 
from Ortivus came from the companies Dräger, Philips and GE healthcare. The 



types of departments that were visited across the different hospitals were heart 
intensive treatment and medical intensive care.  

The main bulk of the data collected came from St:Görans hospital which was 
the only on which had the current version of the bedside monitor that was 
supposed to be re-designed, at this hospital question sheets where handed out to 
users at two different departments to complement the contextual inquiry. The 
question sheets where used to gather quantitative data about three different 
perspectives about the specific monitor and where divided into three parts which 
where user routines, interaction and graphical interface. These three themes and 
notes taken during the contextual enquires where later evaluated and carried over 
as demand specifications which where used in shaping the new design of the 
bedside monitor. From the question sheets that where handed out at St:Göran 19 
out of 40 where answered and additionally 3 more where filled out at Danderyds 
hospital concerning a different bedside monitor.     

Graphical interface and context 

The new design of the bedside monitor started off by examining the old version 
and how the data gathered could be applied for the re-design work. The first step 
to consider was that since this was a re-design project much of the basic structure 
should be kept so that existing users would not have to tackle a completely new 
learning curve and environment. The design would rather move the users over to 
an improved and modernized version of the existing one. Because of this, a large 
part of the work of constructing a completely new framework was done. This was 
under the circumstances not only considered as a positive aspect.  

It was soon learned that the reason for how specific areas where placed and 
looked like was because of the set standards of how some parts of data had to be 
visualized in hospital environments.  For example the background colour must be 
black to co-operate with the different colour visualizations of curves and values, 
which also had a set standard colour and fonts. The basic view of the new monitor 
interface can be seen in figure 1. The structure of the interface that is illustrated 
has likenesses to how other bedside monitor interfaces have been designed 
showing that this type off look is part of a standardized contextual design. 
Wavelengths move from the right side to the left, and the area on the right side of 
the screen shows detailed information about wave and other values that are 
measured from the patient. The order in which the values are presented is also part 
of a standardized hierarchical structure.  

The way that button menus were presented in the different monitors seen 
during the study varied depending on how large the screens was and if the 
interface was touch based or not. The functions of the buttons shown also varied 
from monitor to monitor. Some buttons were placed alongside the left or bottom 
side of the screen, and some monitors had physical buttons placed on the 
hardware framing the screen. In this case the button menu was placed in the 



bottom side of the screen as it was in the older version to keep the same 
navigational structure. An additional reason for placing it in the bottom was to 
ensure that the user did not occlude the screen while moving the hand over the 
surface. Users also stated that the menu buttons should include both icons and text 
so that no misunderstandings could occur when pressing on the buttons. 

 

 

Figure 1. Bedside monitor standard view 

Setting aside the contextual standards another issue concerning the design for 
the work environment has been looked in to. The way that the buttons are placed 
in the menu is organized according to the work routines of the users and what 
functions are used the most. This will hopefully enable an easier work method 
while interacting with the monitor requiring less navigation and time spent to 
reach their goals. Figure 2 shows the order of the functions which the users ranked 
highest of usage. The bottom row includes functions are considered most used 
while working with the monitor and are shown at al time so that no extra time has 
to be spent to access them these are, from the left: 

• Electrode connection quality view 
• Running 12-deriviation EKG 
• Middle value EKG 
• Silence alarm 



• Pause patient 

The second row that is shown when pressing the arrow button includes the 
functions that are rarely used and are, from the left: 

 
• Invasive Blood Pressure (IBP) 
• Trends 
• Screen saver 
• Tools (for changing different parameters and functionalities)  
• End patient 

 

 

Figure 2. Bottom menu for functions  

 

Figure 3. Visualization menu   

 



Something that was noticed during the contextual inquires was that the 
monitors where used slightly different depending on which type of department 
they where used at. This resulted in that users reported different issues concerning 
the visual interface as how it could be differently designed. The problem that 
arose was that a single visual representation of patient values could not suffice the 
different demands that could arise. To resolve this, a dynamic solution was made 
(figure 3) that enabled users to switch between four different views depending in 
which situation the monitor was used. These views where created as a result of the 
environments that where visited and what types of preferences they had. By 
adding a dynamic interface users should have a better practical use of the visual 
information making their work easier.   

Touch interaction and navigation 

The type of touch method that was used in the current version of the monitor was 
direct touch, and the graphical design was shaped for one finger press interaction. 
Still users reported that the buttons in the interface where to small and that it was 
either hard to press down a button or that mistakes occurred by miss pressing 
buttons grouped close to each other. At one department in St:Görans hospital 
users reported that they earlier had a larger test monitor than the one currently in 
use that was later taken away. The reflection the users presented was that the 
larger screen size was much better in terms of touch interaction because of the 
larger buttons but also that the patient vitals information could be seen from a 
greater distance.   

Upon observing users interacting with the monitors it was also noticed that 
only one hand was used, and the only gesture utilized was dragging the finger up 
and down while scrolling in menus. A critical adjustment that had to be 
implemented in the new design would be that all the interaction areas should be 
increased to eliminate the issue of pressing the wrong button. Another factor that 
had to be considered was that the software that the interface was designed for 
would also run on a smaller monitor than the one that was currently used as a 
reference point. To include this factor in the initial re-design, the touch areas 
where designed so that they would work in a smaller scale in terms of size. This 
was not tested during the time of the design project and can therefore only be seen 
as an assumption, however the smaller screen version would have a pen tool as a 
compliment. The result was that touch areas in the new interface where increased 
and buttons where slightly separated so that wrong pressing would not occur. An 
example of a new menu screen can be seen in figure 4. The up and down arrow 
buttons for increasing and decreasing values which the users complained mostly 
about have been increased in size and separated.  

The new design would additionally benefit from a larger screen because of the 
amount of information that has to be shown at the same time. This was however 
not possible and the improvements that where made where bound to the same 



screen size. This meant that touch areas where increased by the cost of decreasing 
empty areas whenever this was possible.  

Users reported that the main use of the monitor was to look at and that while 
interacting with it the tasks performed where to be executed as quickly as 
possible. This meant that except for designing a good graphical structure as 
discussed in the previous section, a beneficial technical solution is also applied for 
fast navigation. Hidden shortcuts are placed throughout the interface to enable 
users to reach their goals faster than going trough the bottom menu tool button. As 
an example if a user presses the green area of the EKG (see figure 4) they are 
directly taken to its functions menu. This is applied on al the different areas of the 
vitals visualization. This shortens the navigation to one press instead for three. 

 

 

Figure 4. EKG functions menu   

Feedback 

The type of feedback given to the users in the new design is only visual. When a 
button is touched an animation follows showing the button in a pressed down state 
indicating that the interaction has been executed. Additionally some buttons 
change their color state when pressed depending on their function. For example if 
a function is turned on the button changes into a green colour and if it is turned off 
it is colored red. An issue that arose while discussing colour feedback was the risk 



of a user having colour blindness. In a worst-case scenario this could result in a 
life-threatening situation, such as if alarms are turned on or off to respond to life 
threatening situations. Therefore all buttons have an active pressed down state if it 
is activated as the example shows in figure 5. The reason for only applying a 
visual feedback, and not for example adding a sound, was because of the 
discretion of the work environment of the hospital. Users stated that while visiting 
patients they whished to disturb them as little as possible if it was not necessary to 
interact with them.   
 

 
Figure 5. Buttons with colored pressed down states 

Summary  

The finalized design that was produced can be seen as a result of the contextual 
understandings that have been created while studying the different areas where the 
bedside monitor has been used. The design reflects both the standards that had to 
be implemented as well as the needs of the actual people who will be using the 
product in their work. Reflecting upon the size of the screen it would be beneficial 
if a larger monitor were used so that touch areas could be further increased. It was 
also important to create a dynamic solution to give users the possibility to change 
the standard view of the monitor to adjust to their specific situation hence 
broadening the satisfaction of using of the monitor.  

Discussion  
The resulting design for the project has mainly been created from a previous 
framework and constrained by a set standard of different visual representations 
that must be included when designing for a hospital environment. This has 
sometimes proven to be unbeneficial as to creating the most effective touch screen 
design, but considering the contextual demands the re-design has been created to 
better correspond with the users by improving areas which where possible. 



Navigation  

The bottom row menu was designed so that primary functions are visible at all 
times for users and the secondary row would be shown above it if needed. This 
menu structure was designed so that a minimal screen area is covered so that the 
patient vitals information is shown at al times. The pieTouch menu designed by 
Ecker et al. (2009) presents a navigational method for users so that they do not 
need to pay much attention on the screen while navigating a menu structure. This 
could have benefits in this design if it were implemented to remove the bottom 
menu thus giving a larger visual area for the vital data on the patient. When users 
memorize the directions for executing functions less time would be spent locating 
the right button. The problem in this situation would be to fit al the buttons into 
the circle. The pieTouch menu contained seven selection alternatives but the 
bedside monitor has ten. A larger circle could be implemented at the cost of 
occluding a larger part of the screen and using longer hand gestures. To create 
smaller slice areas in the circle to account for the amount of functions could be a 
solution but would run the risk of users dragging the finger to the wrong location. 
In this situation users have the time to look at the screen and make their choice 
and this type of gesture-based navigation may perhaps complicate the interaction 
rather than improve it.    

The stacked half pie presented by Hesselmann et al. (2008) could be beneficial 
if a deeper hierarchical menu where included in the bedside monitor interface. 
The same principle has been adapted concerning the growth of the menu by 
adding the next row of buttons on top of the existing ones like the layers in the 
half circle menu, which should also prevent the issue of hand occlusion. 

Interface design 

Grouping and showing information in the right way will ensure that the users will 
have a better control while interacting with the interface. The structure applied in 
this case is designed to adapt to the working methods of the environment that the 
monitor is used in mush like the case of the pharmaceutical touch screen 
application presented by Dehaes et al. (2008). By placing and grouping the 
buttons according to the logical patterns that the environment requires will give 
the users the control they need to perform their work properly. The way that the 
menu buttons have been placed and organized in the bedside monitor according to 
the users preferences should ensure that their work routines have been carefully 
considered while designing the interface. The bottom menu will always ensure 
that they have full control while interacting with the monitor. The way that the 
windows changed and what information they displayed in the pharmaceutical 
application (Dehaes et al. 2008) gave a clear indication of what type of tasks 
where performed. This has similarity to how the users have the possibility to 
change how the patients vital information is displayed depending on what type of 



monitoring they require. By adding this element will ensures that that the users 
can adjust the interface depending on what type of work they need to concern 
them with at the given situation. 

An additional benefit would be to enable the possibility to change the structure 
of the bottom menu in the interface. As for now it is only adapted for two similar 
departments in a hospital. The menu structure could prove to be ineffective in a 
different environment. By giving the users the power of adjusting different 
elements in interfaces should ensure that they would adapt to the specific 
locations where they are used.   

The size of the smallest touch buttons where increased as much as the size of 
the screen allowed to. It is yet not confirmed if they will improve the interaction 
for the users but the increased size is beyond to the recommended size of 11.52 
millimeters discussed by Wang et al. (2009). This should ensure that all the 
fingers on the hand can effectively be used when interacting with the interface 
with a small error rate. This will hopefully account for the smaller screen sizes 
that the software will be run on. To ensure suitable touch areas in future designs it 
wise to consider the possibilities of different hardware platforms that the software 
will be used in. In this case this can somewhat be seen as luck that the touch areas 
where designed larger than necessary, if following the recommended size, since 
the information of different screen sizes was presented when the design work had 
already started.   

Touch interaction method   

The type of touch interaction method that was applied in this case was direct 
touch. This method can be considered the best alternative for this particular 
context for the exception of a smaller monitor. Users who interacted with the 
monitor could be occupied with one hand holding an object or tending the patient. 
An interaction method that would require two hands or gestures such as the ones 
described by Olwal et al. (2008) and Benko et al. (2006) to select would 
complicate the work method for the users and require more attention and 
engagement. The only time that hand gestures where required in the bedside 
monitor interface was when scrolling down in drop down menus. Advanced one 
hand selection techniques presented by Albinsson (2003) also require focused 
attention by the user while making a selection. This method would also not be 
possible in the work method of the users of the hospital since it takes to much 
time to execute.  

Interaction methods for high precision touch could be considered useful when 
applied on the smaller touch screen monitor that would use the same software 
interface as the one that was designed in this case. The method of Shift presented 
by Vogel et al. (2007) can be considered the best alternative for the situation. This 
type of interaction is still only direct touch, but with the help of this method the 
same work principle can be applied as on a large screen and would remove the 



issue of adding a pen tool. Using more complicated methods of touch interaction 
for a more precise possibility of selection can be beneficial if more information is 
to be shown on the screen at once, which would require small touch areas. As for 
now this was not the issue in this case.    

In general the direct touch interaction was suited best to make the workflow as 
fast and direct as possible so that users did not have to spend time focusing on the 
monitor. As the contextual inquiry showed, users mainly used the monitor to look 
at patients vital values and it was considered as a small part in their work routines 
to actually interact with it.  

Feedback 

The feedback given to the users came in two visual representations when pressing 
buttons, which was button animations and colour changes depending on the 
buttons state. Additional feedback such as tactile or audio would be beneficial if 
implemented to give users a better performance rate when interacting with the 
touch screen interface as suggested by Koskinen et al. (2008) and Lee et al. 
(2009), but in this case it was not possible. The sound of an audio feedback would 
result in the possibility of disturbing patients when interacting with the monitor. 
Users stated that they wished to disturb resting patients as little as possible when 
visiting them during night or when they where sleeping. Considering how the 
monitor was placed in the room meant that if audio feedback were included both 
the user and the patient would hear it. Adding a vibrating tactile feedback would 
be the best solution since only the user will notice it. The current hardware used 
did not support this feature and would raise an economic question if this type of 
implementation is worth considering in this context. A further investigation would 
be needed to se if this would benefit the users in their daily work.  

The current feedback that is only visual requires that the user can see when a 
button is pressed. This means that the button are has to be larger area than the 
finger if the visual animation is to be seen. This is possible in the current size of 
the monitor that the design was made for, but in a smaller version the finger will 
cover the button preventing the immediate feedback. The additional colour 
representation gives the feedback after a button is pressed. This strengthens the 
visual impression and indicates that an interaction has occurred. This will prove 
beneficial on a smaller screen by giving the user a feedback after the finger is 
removed from the button if the press animation cannot be seen.    

Contextual understanding 

To make an understanding of the environment that the design was created for 
proved to be a highly beneficial work method before attempting to re-design an 
existing product. The different constraints and set standards that created the 
framework for the product combined with the influence of users, gave the 



possibility to create an interface which matched the musts and expectations from 
the context in which it would be used.  Some methods are not as effective when 
placed in a different context. To conduct a contextual inquiry and have a dialog 
with the users shows valuable data that the foundation of a design can be created 
on.  

This study only explored a small area of the field in which the monitor is to be 
used in. Further investigations would be recommended to get a broader view of 
the different departments and personnel, which use the bedside monitor in their 
daily work routines. The initial design that has been created would also need to be 
tested on users to collect data if further improvements or changes should be made 
before implementing it.        

Conclusion 
Touch screen designers must take the environment into consideration while 
defining the physical and graphical design. The touch screen interaction method 
must be appropriately designed so that it can meet contextual needs of the users. 
This paper shows examples of how touch interaction methods can or cannot be 
used depending on how the interface is structured and/or how large the screen is. 
As seen here the best method of touch interaction was one-handed direct touch. 
An important factor is also how the people use the device in their daily work, how 
much focus must they put into interacting with the devise. The designer should 
get a thorough understanding of the environment so that it will help him or her to 
guide the design and reach the goals of usability, as in this case, bedside monitors 
in hospitals. It was shown how the contextual constraints forced decisions on how 
to best match the issues of how information must be presented. But this also gave 
the possibility to have a clear focus on the areas which where of most importance 
such as how menus should be structured or how the feedback is best represented.  

By adding the possibility for users to change the interface increased the 
usability of the monitor as it could be adjusted to suit the specific situations it was 
used in. Creating a more dynamic interface could account for the different work 
methods throughout the areas it is used in which also could be applied to other 
touch screen devices to make them broadly usable. 

The resulting design in this case may not be the absolutely best alternative but 
it has shown how issue of how much thought the designer must put into the idea 
of the product so that it can correspond with the context. Figure 6 shows an 
example of a guideline that can be followed while designing for contextual touch 
screen devices to account for the many variables included.   



Figure 6. Design guideline for contextual touch screen devices 

Contextual design for touch screen devices 

The illustration in (figure 6) shows several steps that have to be accounted for 
before reaching the final product. The first step is to conduct a contextual inquiry 
to gather the necessary data about the different aspects for the design such as who 
is it for, where will it be used and are there any contextual constraints needs. 

The second step is to analyze the data and se what types design specification 
can be extracted to meet the demands of the context. 

In the third step the designer must use or create a suitable touch interaction 
method and interface design which incorporates the design specifications 
extracted from the context.  

The final step is to merge the touch interaction method and interface design 
into one final product. If al goes well the new design should be embraced by the 
context since it was designed for it.  
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