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Abstract: 
 
From Norman’s Psychology of Everyday Things first published in 1988, to the Principles of 
Universal Design in 1997, experts in psychology, engineering, and design have worked to 
establish guidelines for usability.  While the approaches and semantics differ, the goal has 
always been to be more inclusive by means of sensitive, responsible design. Originally, these 
efforts to define and guide usability were in response to products and environments that 
failed to meet the needs of a relatively small population.  Lately though, there has been a 
shift in the characteristics of the viable market for Industrial Design products and services.  
Currently, there is a tremendous amount of diversity represented in terms of age, ability, 
culture and economic resource. This makes good design more challenging than ever. 
 
Central to the competing and cooperative theories on usability is the tenet that the design 
should be flexible enough to accommodate a variety of users, irrespective of physical 
description, level of attention, level of experience or cultural background. Many of the 
techniques described to meet this goal of flexibility are redundant, in the most productive 
aspect of the word.  Redundancy can be defined as providing multiple modes of interacting 
with a product.  It gives the user the opportunity to use whatever senses, skills and 
knowledge they possess to have a satisfying and successful experience.  Redundancy can be 
the feel a button has as it is pushed or an audible signal that alerts a user that the computer 
has finished a task. Voice dialing and voice command interfaces are examples of redundant 
input techniques for items like mobile phones and onboard navigation systems that 
ordinarily require visual and tactile input, allowing drivers to keep their eyes on the road and 
hands on the wheel.  The impact can be subtle or profound; enhancing nonetheless. 
 
While many examples of redundancy are enabled by technology, others are not.  Designers 
have numerous opportunities for incorporating redundancy that are part of typical design 
execution, form, material, color, texture, sound, light and vibration.  The shape of an object 
describes its orientation and function, texture on a grip surface denotes an area of action, a 
buzzer or light may signal warning.  Good designs already feature many of these elements, 
but increased sensitivity to the benefits for various users might help designers tune their 
products for better performance and ease of use.  The potential of using redundancy to 
maximize usability can be demonstrated in a project prepared for the IDSA and National 
Library Service for the Blind and Physically Handicapped Sponsored Digital Talking Book 
Playback Machine Student Design Competition. 
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Introduction 
 
The field of design has undergone many changes over the last five decades.  Designs that 
used to radiate from geographic centers like Italy, Germany, Japan and the United States 
now appear globally.  Designs originally created for small homogeneous populations now 
have to accommodate a wide range of physical and cultural diversity.  As part of a service 
oriented activity that relies so heavily on a captive user base the design disciplines are forced 
to evolve as the description of “user” continues to change.  
 
As recently as the 1970’s design in the United States was still centered around a user that was 
male, physically fit, between the ages of 18 and 45, Caucasian and English speaking.  This 
was largely due to reliance on out of date anthropometric data collected from military 
personnel 50 years earlier.  Designs created to fit a person who was considered statistically 
average succeeded only in alienating large portions of the user population.  Cultural and 
attitudinal barriers prevented women, elders, people with disabilities and people of diverse 
cultures from being included in the data collection process, heavily skewing the information 
that would eventually exclude them from equal access and participation. As advocates started 
to fight for civil equality on these fronts the definition of user continued to evolve.  Laws 
like the Americans with Disabilities Act (ADA), passed in 1990, would take 20 years to 
impact the landscape of the physical environment and raise awareness about the real 
diversity of the general user population.  Population bulges, like the aging baby boom 
generation, also dramatically change the landscape of users. 
 
Another influential factor on the changing definition of user is cross-cultural 
communication.  Companies now consider their markets to be global and develop products 
to be used all over the world.  Manufacturing in countries like China, Korea, Mexico and 
Taiwan bring cultural influence and income to developing areas. Global media broadcast and 
the Internet allow for increased cultural awareness.  Rising travel and tourism rates give 
people physical access to places far from their homes.  
 
In the year 2000 there were 28 million people who were foreign born, 25 million people over 
the age of 55 and 53 million people with disabilities in the United States. With so much 
variety in the population it is difficult to design products that perform well and are easy to 
use.  To that end, experts in the fields of design, engineering and psychology have developed 
principles and guidelines to serve as templates for better design.  In 1988 Don Norman 
published Seven principles for transforming difficult tasks into simple ones, in 1990 Jakob Nielsen 
published Ten Usability Heuristics, in 1997 The Center for Universal Design published its Seven 
Principles of Universal Design, also in 1997 Ben Shneiderman published Eight Golden Rules of User 
Interface Design.  The Norman Principles and Universal Design Principles apply primarily to 
products and components of the built environment.  The guidelines from Nielsen and 
Shneiderman apply primarily to the design of multimedia and electronic interface.  
Significant differences in application not withstanding, there are some critical similarities 
among these systems.  They all assume diversity among the user population, including 
people who may be unfamiliar or inexperienced with a given product or people who may 
have physical or cognitive impairments.   They recommend multiple, simultaneous strategies 
for accommodating that diversity, rather than a single one.  They allow the user to customize 



his or her experience based on the situation, shifting the responsibility for performance away 
from the user and onto the product.  Each principle system incorporates some form of 
redundancy as a powerful way to achieve customization of the user experience and ease of 
use. 
 
As a natural approach to usability, redundancy is closely related to the way people experience 
the world, with all available senses and abilities simultaneously creating a collective 
perception of stimulus and events. "Human beings use the redundancy offered by multiple 
channels to improve their understanding of situations" (Alty 1991). Redundancy gives the 
user the ability to relate to a product on more than one level, enhancing, or possibly enabling 
the experience.  Comprehension is directly affected by redundancy, since there is more 
chance of the information provided being understood. For instance, if there is confusion and 
misunderstanding as a result of a misperception of information in one medium, then this can 
be supplemented by providing the same material in another medium, at the same time (or 
proximally close in time) (Johnson 1995).  A user who is visually impaired, or whose vision is 
momentarily obstructed would benefit from having visual information, like printed text, 
presented auditorily; for example, talking signs and screen readers.  Conversely, if someone is 
unable to hear information because of a hearing impairment or distracting ambient noise 
level, auditory information can be presented visually [i.e. closed captioning], or tactily [i.e. 
vibrating pagers and cell phones.]   
 
 
Positive Redundancy 
 
In its most productive form, redundancy enhances usability without being confusing or 
distracting.  In activities where attention is critical, like driving, it should not compete for 
those resources better allocated to the task. Though originally intended to help, heads up 
displays in automobiles were phased out because they became too distracting to the driver.  
The visual signals projected onto the windshield interfered with some of the visual 
information coming from the road and environment.  In order to avoid confusion, 
redundant signals should not mask or be masked by other environmental stimulus.  
 
Products like mobile telephones and onboard navigation systems provide hazardous 
distraction for someone operating a vehicle because they rely primarily on visual and tactile 
input modalities.  The user must visually locate the target keys and push them in sequence to 
access the desired function. A driver concentrating on the road is experiencing a 
circumstantial limitation, a change in ability caused by the situation, which is impacting his or 
her ability to interact with the product.  Providing voice activated controls for input and 
auditory output would allow the driver to operate these products without diminishing 
driving performance.  Someone with a temporary or permanent visual limitation, may not be 
driving, but could benefit from the same redundant input and output options.  
 
Placing an additional set of radio controls on the steering wheel is a form of redundancy that 
allows the driver to access a frequently used feature without having to reach down to the 
dash.  The position and tactile treatment of these controls should further separate and 
support their function.  When the ‘volume up’ control is positioned above the ‘volume 
down’ control there is a clear relationship or map between the control’s position and 



intended operation. The higher control raises the volume while the lower control attenuates 
it. The controls should be further differentiated by textural character, eliminating the need 
for visual identification.  A common technique is to make one control concave and the other 
convex. Proximity, position and contour work together in this case to support the activity.   
 
 
Digital Playback Device 
 
A device designed to playback auditory material for visually impaired users and others who 
have difficulty reading has to rely on principles of redundancy to make operation easy and 
obvious.  The device described below was designed by Georgia Institute of Technology, 
Industrial Design student Okan Arslan for the IDSA and National Library Service for the 
Blind and Physically Handicapped Sponsored Digital Talking Book Playback Machine 
Student Design Competition. 
 
 

 
 
The overall shape of the device tapers away from the user ensuring proper orientation.  The 
controls are prominently placed and grouped by function, to facilitate location and avoid 
unintentional activation.  The buttons that control playback are discretely shaped and 
contoured for easy recognition.   
 
 



All controls are large enough for easy 
operation for someone with limited dexterity 
or who is using an assistive device like a 
mouth stick. 

 
 
 
 
 

 

Visual and tactile contrast between the 
rubberized controls and body is sufficient for 
users with low vision to locate.   

 
 

 
.   

 
The body is contoured to lead users’ hands 
back to the headphone and power adapter 
jacks. The surface around the headphone 
jack is raised and square in shape to 
differentiate it from the round power adapter 
jack.  The interior surface of both jacks is 
funnel shaped to facilitate connection for 
users with limited dexterity, spasticity or 
tremors.  
 

 

 
 

 
 
 
 
Conclusion 
 
As the description of the common user continues to change the definition of “ease of use” 
designers need to be equipped with the tools to create products and environments that 



perform well for all.  Giving users multiple ways to interact with a product takes into 
account the robustness of user experience, taking full advantage of all the users’ available 
capabilities. Designers have numerous opportunities for incorporating redundancy that are 
aspects of typical design execution, form, material, color, texture, sound, light and vibration.  
The shape of an object describes its orientation and function, texture on a grip surface 
denotes an area of action, a buzzer or light may signal warning.  Good designs already 
feature many of these elements, but increased sensitivity to the benefits for various users 
might help designers tune their products for better performance and ease of use. 
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