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Fear as a Design Brief 
 
Correia de Barros, A. (1), Duarte, C. (2), Cruz, J.B. 
(1) UTAD – UNIDCOM/IADE, (2) UNIDCOM/IADE, (3) UTAD 
 
Abstract 
If on the one hand there are several available guidelines to design functional assistive 
products, on the other hand there are studies showing that most of the reasons for 
assistive products’ rejection and abandonment have to do with users’ emotional 
responses to the products and their use. 
Throughout a research carried out with stroke victims it was found that the most 
mentioned emotion in regard to assistive products and task performance was fear. 
This paper presents an experiment with graduating design students, where one of the 
project’s requisites was that the developed assistive products should convey the feelings 
of safety and self-confidence to the users. 
The results show that, even though being an issue of great importance to stroke victims, 
students were not accustomed to adopt such an approach to a design problem, 
suggesting there is a need to rethink and conduct further work in integrating emotional 
requisites in design briefs. 
 
Keywords 
Design education; empathy building process; design & emotion 
  
Introduction 
From rehabilitation specialists to designers, every area of expertise developing its work 
around the theme of assistive products is concerned about reducing the current 
abandonment and rejection rates of these products. Several factors contribute to the 
acceptability of an assistive product. Scherer [1] has been arguing for a long time the 
importance of considering person, product and environment when selecting assistive 
products, while Hocking [2] has made a case about the importance of assessing 
meaning in this process. 

This particular issue of meaning is where an area within design research comes 
about: design & emotion. At least since 1999 [3], the field of design & emotion has come 
a long way, from understanding the emotions users can experience when interacting 
with products to the development of methods to evaluate emotional responses to 
products. Nowadays, the relationship between design & emotion, design for disability, 
and inclusive design is becoming clearer. 
 
Fear 
From all the possible emotions felt by users when interacting with assistive products, 
stigma is perhaps the most mentioned one. Nevertheless, on a recent research about 
stroke patients, we have found that the emotion most often mentioned, whether by 
patients or their caregivers, was ‘fear’ [4]. This, of course, is in tune with data in the 
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literature from rehabilitation and disability studies, where safety appears as one of the 
main concerns for assistive product users [5, 6]. 

Our results have shown that patients are mostly afraid of falling, but they are also 
afraid of cutting themselves, burning themselves, dropping objects, and breaking things 
[4]. We have also noticed that, for the most part, this particular emotion was mentioned 
in reference to activities having to do with reach (e.g., bending down to pick up 
something from the floor; reaching something on a high shelf). 

Hence, drawing from existing frameworks within design & emotion, it could be 
anticipated that this concern for physical safety is constantly present, meaning it would 
influence emotional response to a given assistive product right at product’s first sight. 
For instance, this first contact with the assistive product would be what Norman [7] calls 
the ‘visceral’ response. We are naturally programmed to avoid things or situations that 
might harm us. We avoid them due to our concerns for personal safety and physical 
integrity, which is almost at the very base of Maslow’s [8] pyramid of needs. Based on 
emotion theories, Desmet and Hekkert [9] have drawn a simple model of product 
emotions, where a felt emotion is a result of an appraisal (evaluation), which in its turn 
comes about as the result of the confrontation between a person’s concerns and the 
perceived product characteristics this person is responding to.  

In design literature it is relatively easy to find descriptions of in-class development of 
specific products. There are several papers reporting in-class experiences based on 
inclusive design [10]. There are others (see, for instance, McDonagh et al. [11]), where 
students were presented with challenges to design a specific product for a specific 
person with a specific disability. In McDonagh et al. example [11], teachers arranged for 
the design students to work in partnership with the real users in order to promote 
empathy building, which has been said to be very beneficial, especially for the 
development of products for people with disabilities. 

What we had trouble finding were descriptions of exercises presented to students 
where the main requisites were of creating a functional product which should convey a 
specific emotion/feeling. We did find, however, descriptions of design projects for people 
with disabilities which aimed at conveying specific emotions for a particular group of 
people [12]. Our intention was to see if students responded to a challenge such as this, 
and how would they approach it, i.e. how would they respond to ‘avoidance of fear’ as a 
design brief? In order to test this, we have designed a workshop for design students. 

 
Workshop 
We contacted a design school in order to conduct the workshop. The school accepted 
the challenge and we were given one discipline’s hours for the period of two weeks to 
conduct the workshop – amounting to a total of 24h of work with the students. 
Participating in the workshop were a total of 21 graduating design students (3rd year) 
from the same class, and the students’ ‘design project’ teacher was also present 
throughout the workshop, giving ideas, guiding students and evaluating projects. 
The workshop was designed with, roughly, 4 stages: 
• Stage 1: Students were asked to fill in a questionnaire for each of a minimum of 4 

images they were to select at their will: 2 object images (one conveying the feeling of 
safety and one conveying the feeling of fear) and 2 conceptual images (one 
conveying the feeling of safety and one conveying the feeling of fear). This 
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questionnaire was aimed at assessing the influence of form, colour, texture, materials 
and perceived personality on the conveyed feeling. The results were then to be 
gathered and discussed in order to find guidelines to use during assistive products’ 
development throughout the workshop. 

• Stage 2: On this stage students were asked to simulate typical stroke-related 
disabilities in the performance of daily tasks, and to make an ergonomics task 
evaluation to identify design problems. 

• Stage 3: Students were then to choose a specific task and to develop an assistive 
product or an inclusive product for the intended purpose. 

• Stage 4: Finally, the resulting designs were to be evaluated against the guidelines 
that were defined and agreed upon during Stage 1. 

 
Results 
Stage 1 (day 1) 
Regarding object examples illustrating the feeling of fear, students have selected images 
of objects which might present danger to physical integrity during interaction. Examples 
were cutting instruments (e.g., knives, scalpels), perforating instruments (e.g., drills, 
syringes), potential burning objects (e.g., pans, irons), amongst others. For the opposite 
feeling, students chose images of objects that protect users (e.g., helmets, condoms, 
anti-slipping mats) or furniture (e.g., beds, chairs), amongst others. For the feeling of 
fear, the main issue behind all the presented images was ‘physical danger’; while for the 
feeling of safety objects were related to embracement, cosiness and comfort. 

For both conflicting feelings, the ranking of object features’ importance for the 
conveyance of the perceived feelings was identical, with ‘form’ showing in first place as 
the characteristic that most influenced the conveyed feeling. Form was followed by 
material, texture, colour and personality (in descending order). 

The analysis of conceptual images’ meanings needed some further clarification on the 
students’ part, which was done by means of a group discussion with all the students 
around the selected conceptual images. This was to allow students to explain in more 
detail the reasons for their choices. The general concepts emanating from the selected 
images to illustrate the feeling of fear were ‘loneliness’ and ‘physical danger’; while for 
the opposite feeling the concepts were: holding, supporting, shielding, comfort, and 
cosiness. 

Gathering results from both object images and conceptual images, a simple drawing 
was produced to synthesise all the concepts (Figure 1). There was consensus amongst 
the students about this synthesis, which presented round, robust, balanced and 
symmetrical forms for the feeling of safety; and pointy, fragile, unbalanced and 
asymmetrical forms for the feeling of fear. Interestingly enough, images for the feeling of 
safety produced a much wider set of possible colours than the images for the opposite 
feeling. Furthermore, students mentioned the characteristics that were found for ‘safety’ 
were the same with which they would describe ‘friendly products’. 
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Figure 1: Synthesis of concepts to represent safety (to the left) and fear (to the right) 
 
Stage 2 (day 2) 
Students were divided into 6 groups, where each group had to design an assistive or an 
inclusive product to solve a reaching problem. Disability simulation on task performance 
was made with the help of Velcro strips, which students used to immobilize limbs and 
restrain movements. Some groups also simulated task performance while sitting on 
wheelchairs. Students were asked to fill in a detailed ergonomics analysis for the 
simulated tasks, accompanied by storyboards depicting each action involved in task 
performance. 

After simulation and analysis, each group decided on a specific problem to address. 
The listed problems were as follows: 
• Group 1: Hanging / removing clothes hangers from the wardrobe (user in 

wheelchair). 
• Group 2: Picking up small objects from the floor (user in wheelchair). 
• Group 3: Picking up small objects from the floor (user with slight hemiplegia using 

cane). 
• Group 4: Picking up small objects from the floor (user with hemiplegia). 
• Group 5: Removing clothes from the washing machine and moving it around the 

house (user with slight hemiplegia). 
• Group 6: Putting / removing dishes and cutlery into / from the dishwasher (user 

with hemiplegia) 
 
Stage 3 (days 3 to 6) 
Students complained about the little time they were given to develop the solutions. 
Nevertheless, to a greater or smaller extent and detail, every group came up with a 
solution or concept to solve the identified problems. 

Group 1 developed a clothes hanger with a long handle to compensate reaching 
distance and designed a new hook as well, which would allow hanging and removing the 
hanger without having to lift it, thus reducing the effort in the task (Figure 2a). Group 2 
developed an object to be standing by the user’s side at home. This object was based on 
physical laws for self-righting objects (Figure 2b). Group 3 developed an accessory for 
walking canes, dimensioned according to canes’ rubber feet standard sizes. This device 
works both as a small grip and a rubber foot for the cane (Figure 2c). Group 4 designed 
an extensible reaching device to be carried around (small size and light weight) which 
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works by means of a suction system (Figure 2d). Group 5 developed a kit to remove 
clothes from the washing machine. This kit had a sort of a rake and a rolling cart. The 
rake is extensible and it is designed to remove clothes from the washing machine 
without users having to bend down. The rolling cart was designed according to machine 
holes standard sizes and positions, comprising a fixture that unfolds from the cart and 
hangs on the machine’s opening, forming a ramp that is destined to guide clothes from 
the washing machine into the rolling cart (Figure 2e). Group 6 designed a sort of long 
pliers with rubber ends to hold wet dishes and to allow users to place and remove dishes 
from the dishwasher without having to bend down (Figure 2f). 

 
Figure 2: Group projects: a) group 1; b) group 2; c) group 3; d) group 4; e) group 5; f) group 6 
 
Stage 4 
Almost all groups tried to design solutions whose appearance was not ‘hospital like’, 
bearing in mind the inclusive design approach and trying to minimize possible stigma in 
using the object. This approach is clearly shown, for instance, in the hanger project 
(Figure 2a), where the group did not design an adaptation, but simply a new design for 
clothes hangers, which could be of help not only to users in wheelchairs, but to the 
majority of users in general. 

Analysing the resulting projects, we noticed most students had had a greater concern 
about stigma than about objects conveying a feeling of safety. This was in fact confirmed 
by students at the end of the workshop, where a discussion around the resulting projects 
was promoted. Students also recognized they were focused on object function rather 
than appearance of safety. The project by group 5 (Figure 2e) illustrates this idea, where 
object’s morphology clearly goes against the recommended safety design guidelines 
agreed upon on Stage 1. 
 
A stroke patient’s feelings 
After the workshop, we took the six project’s images to the appreciation of a stroke 
patient to evaluate degree of fear for each project and other issues relating to each 
project’s characteristics. 

Although we were fairly rigid during the workshop about the set of guidelines final 
solutions should respond to, and to the following of a correct step-by-step methodology 
of product development, we left it to each group to decide whether to design an assistive 
product or an inclusive product – we demanded solutions. Thus, it was interesting to 
notice (especially since these 3rd year students had never been enrolled in a project for 
people with disabilities) that two groups (groups 1 and 3) decided to take on the inclusive 
design approach.  
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Even more curious was the evaluation made by the stroke patient about the hanger 
project (Figure 2a). Even though there are a lot of arguments being forwarded in the 
literature for inclusive design, this particular patient’s response went the other way. She 
perceived safety in use, but she felt that the clothes hanger would not be a suitable 
solution for many people who already have lots of hangers: 

 
A wardrobe with all its hangers... I don’t know if you see what I mean. The person 

would have to spend a lot of money to have 4 or 5 hangers like those. And with a 
handle, to hold the hanger and take it out, it would be much better. 
 
For the stroke patient, this new clothes hanger solution would be good for people who 

are buying clothes hangers for the first time, for instance when they are leaving their 
parents’ house. But since stroke patients have a pre- and a post-stroke life, and since 
stroke usually happens at a later stage of life, chances are patients’ wardrobes are 
already filled with clothes hangers, so that a cheaper solution would be to get a single 
new object (an assistive product) to continue to use the existing clothes hangers, rather 
than to buy a lot of new objects. 

As for the group two’s project (Figure 2b), the patient was quick it remarking: I think it’s 
too tawdry. She did not make any complaint about the object’s safety – it was her 
understanding that since people are on a wheelchair they are not at the risk of falling by 
using this object, but she insisted quite a lot on the object’s appearance regarding form, 
size, and colour, which she disliked. 

She did have some doubts about the safety to use the object designed by group 3 
(Figure 2c): ...if that is a cane, it is compulsory that it provides support. The person relies 
on it. As soon as she is using it to pick up something, she is left with no support. Group 3 
students had not defined a user with severe hemiplegia, but the stroke patient 
envisioned it that way, thus coming to the conclusion that this object would not fit every 
cane user. After a while, the patient considered users who could be in balance even 
without the cane support. At this time she reconsidered and stated that it might be of 
help to some users, depending on their physical functioning. She did not have any 
complaints when we asked her opinion about the object’s appearance, though: It sure is 
simple. So, no problem.’ 

The patient was not concerned about safety in using the device, but she was not fully 
convinced about the utility of group four’s project (Figure 2d). She was concerned about 
the real possibility of carrying it around when people leave the house, having made 
remarks on the object’s size and weight. 

Again, for the project by group 5 (Figure 2e), the patient’s concerns were about its 
cost. She found that the expenditure would be worthwhile if the object comprised other 
functionalities, such as its possible adaptation to be used as a kit to mop the floor. And 
about the safety and the appearance: It’s all very well. Now, Miss, if it is a small house, 
where are you going to keep that?. Contrary to what we had expected, the patient did 
not make any comments on the edgy appearance of the rake. She was more 
apprehensive towards other aspects of the device. The patient’s remarks to the project, 
akin to some of her concerns about group one’s project, were about prior conditions of 
the environment to welcome a new object: 
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In my house that would do because I have space. My kitchen is big. But if it were to 
be an elderly person in need of such a thing... Usually old people have to rely on 
themselves; usually they live in small houses... Nowadays people of old age have 
small houses, isn’t that right? 

 
Finally, the patient’s evaluation of group six’s project (Figure 2f) was positive. She 

thought that the object was of use and that it might do its job efficiently. About safety, the 
patient concluded there would be no problem in using the device, because it would 
prevent users from bending down too much. Also, she figured users would be standing 
by the counter when performing the task, so that they would necessarily have a support 
to rely on while using the object, thus adding to the prevention of falls. 

 
Discussion 
We have mentioned our ‘design methodology enforcement’ before. This was because 
we found students to be jumping directly into final product forms right from the beginning 
of the exercise, even before conducting a correct analysis of the problems. This might 
have been due to their excitement about the novelty of the brief’s theme, their concern 
about short time, some other reasons, or a combination between them. In our view, this 
‘design methodology enforcement’ prevented us from insisting on the subjects of fear 
and safety. So, maybe it was our fault that in the end the projects do not reflect a 
concern about these issues. 

Students were faced with, at least, two novelties: designing for people with disabilities, 
and having to respond to a design brief that asked them to trigger specific emotions with 
their designed objects. They acknowledged in the end that they had failed to deeply 
engage in the latter requisite. Is could also be due to lack of empathy building. During 
the introductory class, students were informed about what is a stroke, what are its 
physical and psychosocial consequences and even heard some real stories about real 
patients. The method might have been insufficient for students to resonate with stroke 
patients’ psychosocial needs. On the other hand, they have shown concerns about 
designing products that would not encompass stigma. Maybe because they had already 
thought about stigma before. We do not know. Furthermore, they have also shown little 
concern about the checklist they were given at the beginning of the workshop, which 
comprised a series of functional requisites for objects to follow (e.g., symmetry, light 
weight, balance in use and in rest, preventing object fall, intuitive use...).  

When they actually resonated with stroke patients’ problems was when they 
conducted task simulation. They felt how it was really like to be prevented from 
performing tasks in the ‘usual’ way. Even so, it seems as though it has not been enough 
for students to also resonate with users’ psychosocial problems. In the final discussion of 
the workshop students made several comments about how they enjoyed the simulation, 
and they said they wished they could have approached some other problems rather than 
the problems having to do with ‘reaching’ tasks. 

The comments from the stroke patient are meant to be illustrative and not as final 
evaluations of the products. For one thing, this is only one opinion. Also, this particular 
patient has considered the fear of falling, which for her is her main concern. If conducted 
with other stroke patients, the results could have provided different perspectives on the 
consideration of fear for each of the designed products. 
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Conclusion 
Ideally, it would be better to design products for people with disabilities with the actual 
participation of end users in the design process. This is not always possible. Involving 
users requires the participation of a wide set of professionals, it usually requires the 
involvement of institutions in order to insure the users’ rights, it is highly costly and time 
consuming. In our opinion, alternative methods to meet users’ requirements are needed 
to tackle these problems, when the existing structures within which new design solutions 
are to be proposed (e.g. the university involved in this workshop), cannot afford to spare 
that kind of time and money, but at the same time have the capacity and expertise 
(teachers, researchers and students) to work for people with disabilities. 

In the meantime, several particular emotional needs of particular groups of people with 
disabilities are being found. At the same time, the field of design & emotion is providing 
design practice with several new methods and approaches which could be used in the 
development of new assistive or inclusive products in order to elicit positive emotions to 
its users. Design students should become familiarized with these methods and 
approaches along with the traditional approaches to design methods. 

Design students in this experience had trouble ‘fitting’ emotional requisites to their 
projects. Apparently, the methodology we used in this workshop was not efficient enough 
to go against the students’ habits in design development, so we will continue to design 
new workshop methodologies in order to raise design students’ awareness about the 
issues of design for disability and design & emotion. Preferably, we will try on future 
workshops to start from designing new methods to enhance empathy building even 
without requiring the actual involvement of end users in the workshops. 
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A Study of Applying Traditional Pattern to the 
Innovative Culture Intension on Packaging Design: 
using the brand packaging design of fashion as an 
example 

Authors 
Jhih-Wei Lee - Chung-Yuan University, China 
Chun-Ming Huang - Chung-Yuan University, China 

Abstract 
The purpose of this study is to develop the Innovation Fabrics in low cost on designing the 
Culture Innovation products that possesses oriental characters. International fashionable 
style and modern trend also offers a mode of reliable creative design for the creative 
industry. According to the Industry analysis from Design Report, "From the trend of design 
development, the Culture Innovation is regarded as one of the important development 
policies to government in Taiwan as well as Western Countries." There are two methods in 
trend of industry. First, keep the whole world in vision, and take actions locally. This is 
the most metropolitan and International through combination of Culture and Design 
Innovation to promote the additional value of products by local characteristic to establish 
the image of the product. Second, not only Culture Innovation is needed but also 
additional valuable design. Design needs to combine Arts, Culture and Science in the 
future and reset the life style of human beings. Meanwhile, Branding Innovation and 
Knowledge Economic are also very important. The structure of Taiwan Industry not only 
needs to keep costing down for competing, but also needs to enhance the value as an 
additional value concept. In other word, it is seeking the value added of products through 
the Design aesthetics in view. 
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SFSU/Hitachi Universal Design 
Elementary School Workshop: 
Localizing a UD Educational Workshop 
for U.S. Schoolchildren
Ricardo Gomes, Professor/Chair, Design and Industry Department, San Francisco State University 
Hsiao-Yun Chu, Assistant Professor, Design and Industry Department, SFSU 
Ms. Ikue Enomoto, Graduate Research Associate, Design & Industry Department, SFSU 
Mr. Hiroki Takeshita, Graduate Research Associate, Design & Industry Department, SFSU

Abstract
This paper documents the collaborative project between, Hitachi Ltd., Tokyo, Japan and the 
Design and Industry Department (DAI) at San Francisco State University (SFSU). The aim of 
this project was to localize educational materials for a workshop in Universal Design (UD) 
that Hitachi had originally developed in 2005 for school children in Japan so that it would be 
appropriate for middle school children in the United States. The project underscores and 
summarizes the significance of such academic and corporate collaborative ventures. Such 
collaborative ventures enhance the dynamic linkages between corporate social responsibility 
programs and academic community service-learning experiences.  This paper outlines the 
mutual goals that were the framework of the partnership between Hitachi and SFSU. This 
project led to the presentation, in April 2009, of a successful UD workshop given by Hitachi 
America, Ltd. and SFSU at the Clarendon Elementary School in San Francisco. 

Keywords: Universal Design; Project-Based Elementary Education; Corporate Social 
Responsibility; Community Outreach Service-Learning Experiences

1.1  Introduction 

2010 marks the 20th Anniversary of the landmark passage of the Americans with Disabilities 
Act (ADA) in 1990, one of the nation’s premier civil rights laws. Much still remains to be done 
to achieve full inclusion. This is a reality today, not only for persons with disabilities in 
America, but worldwide, particularly in emerging countries. Nevertheless, we are a much 
better towards a more inclusive society and a more responsive world today thanks to the first 
20 years of the ADA and the applications of Universal Design.  

The many changes have taken place since the passage of the Americans with Disabilities 
Act (ADA), which celebrated its 20th Anniversary in 2010. The passage of the ADA in the 
United States has by and large improved the physical and social structure of our everyday 
environments. In this regard, a concern for people of all ability levels should be embedded in 
our primary elementary and middle school curriculum and learning environments. Designing 
user-friendly, project based learning approaches, structured within a flexible learning 
environment, is “a matter of common sense and creativity”. 1
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What does Universal Design have to do with early care and education? 
Universal design is a broad-based methodology to promote the design of products, 
buildings, and environments that are accessible to the largest number of people possible 
regardless of age, gender, or physical ability level. The concept of Universal Design has 
been broadened beyond the creation of physical space and objects, to include the design of 
curriculum, teaching strategies, and assessment with the aim of increasing accessibility in 
education

1.2 Project Overview 

The objective of the study is to document and analyze the collaborative project between, 
Hitachi Ltd., Tokyo, Japan and the Design and Industry Department (DAI) at San Francisco 
State University (SFSU). The aim of this collaborative effort was to localize a Hitachi UD 
Elementary Educational Workshop that was originally developed for school children in Japan 
so that it could be delivered to school children in the United States. The analysis 
underscores the significance of such academic/corporate collaborative ventures. Such 
ventures enhance the dynamic linkages between corporate social responsibility outreach 
and academic community service-learning experiences and provide mutual benefits.   

The study outlines the shared goals that were the framework of the educational partnership 
between Hitachi and SFSU. The collaboration began with an initial meeting in September 
2008 at SFSU. The overall project benefited from the research and development efforts of 
our Faculty and Graduate Research Assistants; along with university and elementary school 
liaisons that supported the development of the project as a whole. Our initial corporate 
partner was Hitachi Ltd of Japan, although we subsequently worked with Hitachi America; 
both branches of the company were involved throughout the development process.  The 
joint cooperation between different parties led to the successful presentation, in April 2009, 
of the Hitachi/SFSU UD Educational Workshop project at the Clarendon Elementary School 
of the San Francisco Unified School District (SFUSD). 
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       (Photos: Ikue Enomoto)
1.3  Project Partnership 
The SFSU/Hitachi study was based upon the Hitachi, Ltd. Universal Design Program, which 
teaches elementary school students in Japan the principles of Universal Design. This 
program was implemented in 2005 by Hitachi employee volunteers visited elementary 
schools to give lessons on universal design to help children think more freely and creatively 
in expand their understanding about people-friendly living spaces and communities. The 
purpose was to promote through Hitachi’s Corporate Responsibility program, how to create 
a comfortable living environment for all.2

This collaborative educational partnership was led by Mr. Kazuyuki Miyanaga, Senior 
Manager, Corporate Social Responsibility Promotion Department and Ms. Yukie Motomiya, 
Senior Designer of the Hitachi, User Experience Research Department. Hitachi provided 
valuable information on the resources, programs, and activities that Hitachi had conducted 
over the past few years in order to promote UD education in Japan. This community service 
outreach effort is part of Hitachi’s greater Corporate Social Responsibility efforts, which not 
only benefit community partners, but also provide engagement and service-learning 
experience for their employees.

The localization of the UD workshop for US schoolchildren was greatly assisted by Ms. Carol 
Kalé of Hitachi America’s Corporate Social Responsibility Department, who was the principle 
liaison and facilitator in the educational partnership between SFSU and Hitachi.  

1.4 Purpose 
Hitachi, Ltd. was interested in expanding and implementing its Corporate Social 
Responsibility efforts with its Hitachi America Ltd offices to incorporate Universal Design 
educational outreach into its employee community service outreach training. The localized 
UD workshop materials were to be used to train employees from Hitachi America Ltd to 
serve as instructors/facilitators for future UD Elementary Educational workshops in the US.  
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1.5 SFSU Project Development 

The curriculum developed in the Design and Industry department at SFSU was aimed at 
U.S. elementary and middle school children, mainly 5th – 7th grade. The study involved the 
research, planning and implementation of an interactive slide presentation and UD workshop 
class materials. We assumed students would have diverse backgrounds, and as such some 
of the images and references from the original Hitachi presentation had to be changed, in 
addition to the translations and other factors.  

The department study greatly benefited from having two experienced Japanese Graduate 
Research Assistants, Ms. Ikue Enomoto and Mr. Hiroki Takeshita, who were both familiar 
with Universal Design principles. Both Ikue and Hiroki were instrumental in researching and 
developing the universal design audio/visual presentation and workshop. 

One of our Graduate Research Assistants, Ikue Enomoto, happened to be in Japan on two 
occasions during the development of the project October 2008 and March 2009. As a result, 
she was able to meet with Mr. Miyanaga and Ms. Yukie Motomiya to gain first-hand 
information and feedback from the Hitachi User Experience Research Team. Ikue was able 
to observe and document two UD Education workshops at an elementary school in Japan.  
In addition, she was able to show our design team the different workshop approaches, and 
interpret the cultural and pedagogical differences between learning environments in Japan 
and in the U.S. Our second Graduate Research Assistant, Hiroki Takeshita, was also able to 
provide significant resources related to UD Elementary Education. During the Fall Semester 
2008, Mr. Takeshita had been looking at implementing  UD into elementary education 
research as part of his research for a class called DAI 805 “Seminar in Design Topics: Case 
Study Design Education.”  

Prof. Hsiao-Yun Chu, DAI Product Design and Development Coordinator, provided 
significant input to the scripting, formatting, content and delivery of the UD presentation and 
workshop. Prof. Chu’s expertise in universal design education and learning strategies greatly 
assisted in developing an engaging and multi-faceted US workshop presentation and 
execution with age-appropriate teaching methods. Localizing the curriculum also meant 
being aware of different learning styles, cultural references, and classroom preferences of 
US students, which Prof. Chu helped to interpret. 

The holistic development of the project at SFSU benefited greatly from the expertise of 
representatives of the University’s Elementary Education program and Disability Program 
Resource Center.  These two established university programs have a profound impact and 
influence on campus and community-outreach service learning experiences at SFSU. 

Mr. Geoff Brown, Program Coordinator, at the SFSU Disability Program Resource Center, 
provided constructive feedback on the Universal Design principles and strategies that were 
being developed for the UD presentation and workshop materials for the workshop. Dr. 
Debra Luna, Associate Professor, SFSU Elementary Education and Ms. Diane Garfield, 5th

Grade Teacher, Clarendon Elementary School, San Francisco provided constructive 
feedback and validation of the educational appropriateness of the presentation format and 
workshop materials for 5th grade elementary students. In addition, Ms. Garfield allowed us to 
implement the UD educational workshop within her 5th Grade class.  

950



PAPERSPOSTERS

SFSU/Hitachi Universal Design Elementary School Workshop        R. Gomes, H. Chu, I. Enomoto & H. Takeshita 

            5 | P a g e  

1.6 Workshop Objectives And Procedures 

                     
                                                                                                                                   (Photo: Carol Kalé) 

There were twenty-two 5th graders in the UD Education Workshop, and the class instructor 
(Ms. Diane Garfield), along with one Hitachi representative (Ms. Carol Kale); two SFSU 
faculty members (Profs. Chu and Gomes); and three SFSU student facilitators (Milan Bhatt; 
Jennifer Cheung; and Lisa Eriksson). 

The objectives of the Universal Design Elementary Education Workshop were to: 

1. introduce students to UD principles in an intuitive and practical manner 
2. build empathetic understanding of other people’s needs and points of view. 
3. expose students to good examples of universal design that illustrated the role and 

responsibility of design in society 
4. appreciate the knowledge and thought that designers put into designing products 
5. Create an awareness and appreciation of UD principles relative to the existing 

established values and concerns in elementary and middle school programming, 
such as: safety; emergency preparedness; recycling; sustainability; accessibility 

1.7  Workshop Methodology: 

1. Students follow lecture on Universal Design principles, the importance of it and 
good/bad examples. 

2. Class discussion of good/bad examples of UD, led by facilitator.  
3. Introduction to the activity part, with slide presentation. Students are presented with a 

mystery item (remote control) in a sealed cloth bag. Using their sense of touch, they 
have to guess what is inside the bag to develop empathy with people of differing 
ability levels (in this case, reduced sight). 

4. Students think critically about what might make a product or environment easy to use 
for everyone. 
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5. In small groups, students brainstorm and sketch their ideas for a new remote control 
designed with UD principles in mind. 

6. Students presenting their ideas by explaining their sketches. 

The workshop focused on three primary elements that Universal Design needs to be:          

1. EASY TO USE                                                                                                               

2. EASY TO UNDERSTAND                                                                                              

3. APPEALING      
                      

1.8  Understandings 

We wanted the students to develop a clear and practical understanding of universal design 
principles that they could personally relate to, as well as apply in a general context to their 
home, school and play environments. We wanted to: 

1. establish an awareness and appreciation for the perspectives of people living with 
disabilities. 

2. show the importance of being considerate of other people 
3. illustrate the concept that things should be intuitive to use and understand for 

everyone – A “human centered” design approach. 
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The following are some essential questions that were presented to the 5th Grade Elementary 
students during the slide presentation:  

1. Why is Universal Design important to us? 
2. What products can you find in your everyday life that is easy for everyone to use? 

What products are difficult to use? 
3. How can you design a product and environment that can make life easy for everyone 

to use and understand? 

Learning Outcomes, Knowledge and Skill Sets that the Students will gain as a result of 
the UD Slide Show Presentation, Lecture Demo and hands-on brainstorming Workshop: 
knowledge and skills in: 

1.  project based learning 
2. human-centered design  
3. listening and understanding diverse perspectives other their own 
4. observation and analysis 
5.  idea generation/brainstorming/sketching 
6. communicating ideas 
7. group participation and interaction 
8. design  thinking  
9. respect for other of different abilities and needs 

1.9  Universal Design Workshop Format And  Instructions  
An annotated guideline was developed for Hitachi America facilitators to use as a 
template for delivering similar UD Workshops at designated elementary schools in their 
local community service outreach area. This material was designed for 4th and 5th

graders. We suggested variations in times spent on the presentations and activity 
sessions depending upon the intended length of the workshop. The general framework 
included several slide presentations and the following guidelines:.  

1) Present the PPT1 lesson material – make it as interactive as possible with the 
students while maintaining the integrity of the script. This presentation introduces the 
principles of Universal Design with visual examples. Allow 20 -30 minutes. 

2) Present the PPT2 workshop presentation – this provides the instructions for the 
activity portion of the workshop.  Allow a few minutes for the slides and give the 
students 30 minutes for the workshop and another 15 minutes for the students to 
present their designs to each other. 
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3) Present the PPT3 Review presentation and follow-up material – This is a wrap-up 
with new examples. This presentation could also be used if the sessions are not back 
to back. For example, if you do PPT1 on Monday and go back on Thursday to do the 
workshop, you can use PPT3 as a refresher. Allow 15 minutes. 

4) Suggested Materials: 
a.  PPT1 – all are optional but if present, effectively illustrate the concept and 

can be passed around the room for the children to hold 
b. PPT2 - mandatory 

i. cloth ‘hiding bags’ containing remote controls, for workshop (provided 
by Hitachi America) 

ii. to obtain the remotes – ask colleagues to donate unused ones from 
their homes 

c. PPT3 – no supplies needed 

5) IT considerations – Facilitators must either bring a laptop and LCD projector, or 
check that the classroom has a projector, as well as a screen, or whiteboard. The 
slide presentations may be placed on a thumb drive for use on the teacher’s laptop 
and AV set-up. It is recommended that the small PPT2 be emailed to the teacher to 
check for compatibility. 

6) Workshop Report – following completion of the workshop a Report should be 
emailed to Hitachi America Ltd Project Coordinator with a simple narrative 
summarizing the workshop experience, how many sessions it took and how many 
students were involved. Photos are appreciated but please follow school policies 
regarding photography permission clearance. 
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1.10  Post-Workshop Analysis
The Hitachi/SFSU UD Presentation and Workshop at the Clarendon Elementary School was 
a rewarding and inspiring experience for all involved. The participation and support of 
students, staff, faculty and school principal all ensured the success of the workshop and 
interactive ,participatory experience. 

The 5th Grade students’ responses and feedback were extremely informative in validating for 
us the benefits of this educational service-learning experience. During the UD Orientation 
slide presentations the students were periodically asked to respond to the primary UD 
factors, and showed surprising ability to empathize with people of differing ability levels. 
Their suggestions for the redesign of a television remote control, during the activity portion of 
the workshop, showed that they had taken the principles of UD to heart and were able to 
creatively implement them into the design of a new remote control.  

Students  generally showed sensitivity to Universal Design principles, as well as an ability to 
empathize with different types of users, throughout the workshop. They also indicated their 
interest in sustainability and the environment, for example by suggesting recyclable remote 
controls or remote controls made out of biodegradable materials. 

1.11  Conclusions 
The localization of Hitachi Japan’s Universal Design Education Workshop at San Francisco 
State University involved contributions from the Corporate Social Responsibility Promotion 
and User Experience Research Departments at Hitachi Japan, Ltd and Hitachi America, Ltd; 
contributions from the faculty, students and staff in the DAI and the Elementary Education 
departments; contributions from the Disability Programs Resource Center at SFSU; and the 
overall cooperation of the Clarendon Elementary School in San Francisco.   

What distinguished the collaborative Hitachi/SFSU partnership was the unique balance of 
academic and professional expertise. We also benefited from the diverse background and 
interdisciplinary abilities of faculty and students in the DAI department, as well as the 
University as a whole. By developing new workshop materials and refining them along the 
way with expert feedback, we were able to successfully transition and localize an 
educational module originally developed for Japanese students to the US population. By 
testing the Education Workshop at Clarendon Elementary School in San Francisco, we were 
able to validate the effectiveness of the new curriculum.  This experience benefited Hitachi in 
the area of corporate social responsibility, provided valuable research and service learning 
opportunities for SFSU students, and gave our faculty the opportunity to apply their expertise 
in design and education.  Hopefully, this joint curriculum development effort will provide the 
opportunity for many more elementary students to learn about Universal Design in the future 
through Hitachi’s outreach programs. 
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ColorADD . Color Identification 
System for Colorblind People 
 
Author: Miguel Neiva, 
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FLUP, Porto, Portugal 
 
Abstract: 
Colorblindness affects 10% of the male population. This impairment incurs limitations 
as well as uncomfortable personal and social situations for those who experience 
colorblindness that depend on others to choose products in which color is a 
predominant factor, such as pieces of apparel and decoration. 
A sample group of colorblind people questioned in a recent study found relevant the 
development of a system which would allow them to identify colors. The development 
of a graphic color identification system was the answer to this need, its concept and 
structure making it universal, easy to communicate and memorize.  
This system can be applied to a variety of products and allow the colorblind to reduce 
or even eliminate their dependence on others. 
 
Key words: Inclusive Design, Graphic Design, Color Identification System, 
Colorblind  
 
 

INTRODUTION TO COLORBLINDNESS. 
Colorblindness is the common denomination to a congenital alteration related to the 
incapability to distinguish several colors of the spectrum due to a visual deficiency.  
This people have a normal vision relatively to the other characteristics which 
compose it, even though the deficiency hampers, or even makes it impossible for 
those who experience colorblindness to perform certain everyday social and 
professional tasks. Colorblindness affects approximately 10% of the world’s male 
population and it’s an impairment usually of genetic origin associated to a flaw in the 
X chromosome. The first symptoms of colorblindness are detected at school age due 
to the difficulty in interpreting drawings, maps and identifying colored pencils. Later in 
life a colorblind person is prohibited of performing certain jobs, while some 
professions will bring added difficulties. Similarly, managing daily routine poses 
problems, as well as, for instance, buying and choosing wardrobe and using maps 
and signs to provide orientation. Even while accessing internet some texts can 
become illegible due to the use of certain colors. 
 
 

OBJECTIVES AND METHODOLOGIES. 
Once the problem had been identified its extent and impact on the subjects was 
evaluated. On a first phase of the study a sample of colorblind people was identified 
and presented with a questionnaire. Its purpose was to identify the main difficulties of 
the respondents concerning their color blindness and the processes and methods 
used by them to lessen and overcome these obstacles. The collected information 
was treated and analyzed.  Based on these results a conceptual basis was defined, 
capable of constituting an universal method of graphic color identification, easy to 
comprehend and memorize.  
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MATERIALS AND METHODS 
Using primary colors, represented through simple symbols, the system was 
constructed through a process of logical association and direct comprehension, 
allowing its rapid inclusion in the “visual vocabulary” of the user. This concept makes 
additive color a mental game, which lets the colorblind relate the symbols amongst 
each other and with the colors they represent, without having to memorize them 
individually. 
The system proposed is based on the search of the pigment color, using as basis the 
primary colors – blue (cyan), red (magenta) and yellow its additive secondary colors 
(Fig 1) and not the light color (RGB), because the person who experiences 
colorblindness does not possess the correct vision of the colors, nor a tangible 
knowledge of how their addition works. 
 

 
Figure 1 – Primary color addition – pigment colors 
 
 
Each primary color of the code is associated to three forms (Figure 2) which 
represent red, yellow and blue; from these three is the code developed. 
Two additional forms were added representing black and white (Figure 2); 
in conjunction with the other elements they represent lighter or darker tones of the 
colors. 
 
 
 
 
 
 
 
 
 
 
Figure 2 – Graphic symbols for 3 primary pigment-colors; white and black 
 
 
 
The secondary colors can be formed using the basic forms as if “mixing” the primary 
pigments themselves (Figure 3), making their perception and subsequently the 
composition of a color pallet easy. 
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Figure 3 – Graphic symbols – three primary colors and their addition 
 
 
By associating the icons representing white and black to define darker and lighter 
tones to the three basic forms and their additions, a wide palette is constructed as 
observed in Figure 4.Conventional color designations were attributed to the additions 
and other combinations of colors. 

 
Figure 4 – Graphic representation of color addition with dark and light 
 
 
Grey was divided into two tones: light grey and dark grey (Figure 5). The importance 
of gold and silver in clothes implies the creation of a specific icon. Considering the 
logic of the codes’ construction, these colors are represented by the combination of 
the golden-yellow and the element representing shine to define gold; light grey with 
the same element identifies silver (Figure 6). 
 

 
 
 
 
 
 
 
 
 

Figure 5 – Graphic symbols – tones of grey       Figure 6 – Graphic symbols – gold and silver 
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The totality of the code, represented in Figure 7, covers a considerable number of 
colors and can be easily conveyed through information posted at the sales point, on 
web sites or the product itself. 
 

 
 
Figure 7 – Monochromatic graphic code 
 
 

APPLICATIONS 
The application of the system is transversal to all the areas of the global society, 
regardless of their geographical localisation, culture, language, religion, as well as to 
all the socio-economical aspects. 
 
 
Clothing and textiles. The developed code can be applied in multiple 
contexts in which color is important. One of the most relevant fields of application is 
in apparel and the color identification symbols can be applied to tags or integrated 
into the clothes themselves, similarly to maintenance and care information.(Figure 8). 
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Figure 8 – Simulation – Application on tags on the fabric and cards added to the clothing. 
School and stationery. It is at school-age that usually appear the first and 
sometimes traumatic situations and difficulties caused by the wrong color 
identification. The inclusion of the system in the school and stationery leads to 
inclusion (Figure 9), allowing the colorblind kid a perfect integration, with no doubts 
and shames (Figure 10), 
 

 
 
Figure 9 – Simulation – pencils seen by a colorblind 
 

 
 
Figure 10 – color pencil with ColorADD code produced by Viarco 
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Health and Services. The selection of patients at Hospitals is made 
through color. At the ER, it is carried out an evaluation of the grade of “severity” 
of a patient and a bracelet corresponding to a certain grade of priority is 
provided. The inclusion of the system in hospital services and spaces where color is 
an element of identification and guidance makes orientation and easier task to 
people experiencing colorblindness. In many places, color is the element of 
identification of the different services. A colorblind person, resulting from its 
handicap, can not identify the color and its meaning. Also, many medicines have 
color as an identifying factor (Figure 11) 
 

 
 
Figure 11 – Real implementation in S. João Hospital, Porto, Portugal 
 
 
Accessories. When choosing accessories to combine with apparel, color is, 
again, one of the most important and relevant issues (Figure 12). 
 

 
 
Figure 12 – Simulation – Swatch collection seen by a colorblind 
 

962



PAPERSPOSTERS

 

Transports. The Metro system maps are a different context but equally valid on 
what concerns the use of the color identification code, in this case to individualize the 
different transit lines (Figure 13). 
 

 
 
Figure 13 –Metro Map Porto, / Simulation as a Colorblind seen the Metro London Map 
 
 
Parking. Identification of different sectors at car parkings is mainly made through 
color. It is already available a study for the application of this code to several 
parkings (Figure 14). 
 

 
 
Figure 14 –Parking of “Center Champalimaud for the Unknown”, Lisbon 
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Food. Color is a major issue when identifying food elements. It is also a way to 
distinguish certain characteristics, and a factor of orientation in markets (Figure 15). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15 – Food Store / Apples seen by a colorblind / packaging 
 
 
 

CONCLUSIONS 
Each day society grows more individually centred. Each person, sometimes, 
becomes totally dependant on itself and asking for another person’s help, besides 
creating some frustration and feelings of dependence, is not even always possible. 
The “wrong” interpretation of colors can harbor insecurity in social integration of the 
individual whenever the projected personal “image” is a key factor in rendering 
judgment. The color identification system, aimed to assist people who experience 
colorblindness, can be greatly beneficial to a group which represents such a 
significant percentage of the population. Its use, given the characteristics of the 
system, means a practically insignificant cost and its adoption by the industry and 
society can improve the satisfaction and wellbeing of a group of individuals whose 
particular vision characteristics deprive them of a fully independent and tranquil every 
day experience of choosing their clothes. 
The aim of this project is to contribute to inclusion, and, fortunately, people have 
been reacting in a very positive way to this proposal.  
Taking this into consideration, it is intended to expand this simple code to all areas of 
society, from home decoration to nail polisher, from eco recycling points to transit 
signs; i.e, to all the elements in which color represents an important role. 
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