
 

C. Stephanidis (Ed.): Universal Access in HCI, Part I, HCII 2009, LNCS 5614, pp. 116–125, 2009. 
© Springer-Verlag Berlin Heidelberg 2009 

Accessing User Information for Use in Design 

Chris McGinley and Hua Dong 

School of Engineering and Design,  
Brunel University, Uxbridge UB8 3PH, UK  

{chris.mcginley,hua.dong}@brunel.ac.uk 

Abstract. This paper investigates the issue of accessibility of data and end user 
information in a typical design development project, the barriers that exist, and 
how relevant user information might be presented through ergonomic data 
tools. The barriers typically include a combination of financial outlet, time ex-
penditure and lengthy sourcing of suitable user groups, all of which could be 
reduced through effective use of tools.  Ergonomics information and data useful 
for ‘inclusive’ design outputs can be underused in design development at a pro-
fessional level.  This study reports on tool concept development and a co-design 
workshop, which were carried out as part of ongoing research into effective 
communication of user data to designers in more human and engaging ways. 
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1   Introduction 

1.1   User Input Incorporated into the Design Process 

Data is used in varying ways through the course of a design project.  It can be claimed 
that user data typically follows a path where the information needs peak and trough, 
as priorities in the development change.  A hypothetical example of this occurrence is 
illustrated below (Figure 1) in relation to user data, with user data needs plotted as a 
dashed line against a double diamond model, produced by the Design Council UK, to 
represent a typical design process. 

Figure 1 illustrates the user data needs which begin high and continue through the 
exploratory ‘discover’ phase, data needs become more specific through the ‘define’ 
phase, and with better understanding refinement occurs and the volume of data needs 
reduce. During the ‘develop’ phase concepts are tested and development of prototypes 
require testing, hence user data again peaks for interrogation and evaluation of pro-
posed solutions with user requirements, before the ‘deliver’ phase, at which point all 
user data should be in place. 

1.2   Ways of Gathering User Data with Inclusive Considerations 

Where inclusive design is concerned, the underlying philosophy considers the needs 
of those that are often overlooked in the design process; the most effective means of 
doing this is to include ‘extreme users’ [1] in the design process, an approach often 
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undertaken in the Helen Hamlyn Centre (HHC), based in the Royal College of Art, 
London.  They use this approach in undergraduate projects through to their annual 
Design Business Association (DBA) Challenge, which pairs design companies with 
‘extreme’ users in order to inform and inspire.  This process often produces notable 
results, and challenges designers to include the requirements of underrepresented end 
users.  However, this process can be difficult to set up without established access to 
specific user groups such as the HHC has, and hence at times proves both time-
consuming and expensive.   

 

Fig. 1. ‘Double Diamond’ design process model, with plotted level of user data input 

2   Designing Data for Designers 

The intention of this study was to investigate the most effective means of gathering 
data and communicating it in a way that is easily accessible to designers helping to 
inform their definition and solutions of design problems.  It is also intended to make 
the information inspiring and engaging, rather than lifeless, which tends to be a major 
hurdle with available tools and literature.  Engaging with such tools would not only 
help designers interrogate issues during the design process, but would also assist them 
in forming new connections and insights, and encourage use of the tool(s) to supple-
ment the creative phase of discovery at the front end of a design project. 

There are many factors that are key to the uptake of information sources. It is es-
sential that data tools are both intuitive and transparent, but also readily available.  
Ease of use is a huge factor, in the paper ‘The many faces of accessibility: engineers’ 
perception of information sources’ [2] this ease of information search was described 
by engineers as “saving time, saving mental effort, convenience of use of format, and 
maximum physical proximity”. 

Existing information such as anthropometric data could be used as a resource for 
detailing users' capabilities and limitations, but rarely is. To explore this phenomenon 
research is underway within the Inclusive Design Research Group based at Brunel 
University. Eleven UK based design consultancies were interviewed early in the study 
to gain an insight into current use of anthropometric data [4], and explore suggestions 
for presentation of such data and preferences for data tools.  

Throughout the design process designers gather a variety of information in numer-
ous ways, often on an ‘as needed’ basis. When initial briefs are set there is often ac-
companying material relating to the subject area and/or design needs, this information 
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typically forms part of a collection of prior internal research experience from within 
the design company, is supplied by the client group, or is a combination of both.  The 
level of detail can vary greatly.  However, a large proportion of information retrieval 
within design companies is not physically tangible, often deriving from ‘designer in-
tuition’ or prior knowledge as demonstrated during an interview with Nina Warbur-
ton, Managing Director of The Alloy [4]. 

“I think one of the problems with design is that a lot of what we know is embedded 
in people we have in the company.” 

The interviews identified that the use of anthropometric data sources by designers 
is very limited, with experienced designers relying largely on experimental methods 
such as physical prototyping and engagement with people.  They had preferences for 
more visually engaging and appealing means of data presentation, than the ‘scientific’ 
anthropometric data typically available to them.  Based on these findings the re-
searchers developed a series of data tool concepts using a highly visual format, and 
suggested means of data manipulation, which would be simple and intuitive.  The 
intention being that the tools, could be readily included in the design process as a 
means of engaging designers with user information outside of their normal domain in 
terms of interaction and access, in a way that is time efficient and productive. 

3   The Tool Concepts 

A collection of 8 concept tools were developed and illustrated, based on the feedback 
received during the interviews mentioned in Section 2. The concepts were deliber-
ately left under-defined, suggesting an overall principle, number of possible features 
and contents, but not detailing the data, means of manipulation, or means of presenta-
tion.  This allowed the participants to place their own interpretations onto the con-
cepts, which would help to flavour their feedback, allowing them to elaborate during 
the assessment and add unplanned features during the co-design task.  This promoted 
development definition and change, whilst considered how the tools might or might 
not work for them.  The tool concepts presented were as follows  

2DPeople. 2DPeople is a searchable database of anthropometric data, with selectable 
variables such as sex, age and ethnicity. Upon selecting criteria a 2D subject is gener-
ated that can be manipulated for visualization, and accompanying data is generated 
for use in design.   

 

Fig. 2. 2DPeople 



 Accessing User Information for Use in Design 119 

 

Posture Sourcebook. Posture sourcebook is a pictorial resource of common activities.  
It presents the full range of body movements typically used in everyday tasks.  Taken 
from real life scenarios, instead of the rigid representations often found in books, a more 
natural ‘lazy anthropometrics’ with people represented in more natural way. 

 

Fig. 3. Posture Sourcebook 
 

ErgoLab. ErgoLab is a physical laboratory staffed by industry experts and extreme 
users, and brings together cutting edge expertise, resources and tools for user research 
and testing, a collaborative space for user centred design. 

 

Fig. 4. ErgoLab 

 
People Universe. People Universe is a user database of individual video profiles, 
images and measurements. It uses a highly visual browsing approach as well as con-
ventional keyword search. It contains initial standard profiles but is also fully up-
datable, for new user profiles and data. 

 

Fig. 5. People Universe 
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ErgoCES. ErgoCES incorporates large quantities of existing datasets based on people 
and products.  These datasets can be browsed through, or parameters can be compared 
in a graphical manner.  Axis categories are defined by the designer, which produces 
fast 2D data visualisation and comparisons.   

 

Fig. 6. ErgoCES 

3DPeople. 3DPeople is a 3D human model generator.  Variables such as sex, age and 
ethnicity can be input to generate 3D scale subjects for use within 3D CAD packages, 
and for visualisation and presentation purposes. It also offers sensory representations, 
through low vision render feature, which places representative filters over 3D CAD 
models. 

 

Fig. 7. 3DPeople 
 

PeopleSpace. Peoplespace is a social networking tool, an online community and spe-
cial interest group, with a key goal of bringing together real people and real designers. 
It allows discussion, assistance, and news in a general and product specific way. It 
allows the exploration of design issues without the need to leave the home or studio. 

 

Fig. 8. PeopleSpace 
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Product Universe. Product universe is a searchable database of design examples, 
which can be used for comparison when designing. It lists the critical dimensions of 
products, to give an insight into the sizes adopted. Each sample has images, video and 
full dimensions, amongst other useful data. 

 

Fig. 9. Product Universe 

4   The Evaluation Workshop with Designers 

The tools were presented during 2 workshops, for discussion, assessment, and co-
design. For the first workshop invitations were delivered largely to student partici-
pants, then academic and finally industry professionals; for the second the opposite 
approach was adopted.  This was to allow two perspectives to be obtained, and if they 
differentiated enough the reasons behind this could be further explored. For the pur-
pose of this paper, the second workshop with industry focus will be considered. 

Invitations were sent out to various design companies and to selected students, 
with an overview of the study and the goals. Approximately 25 participants attended 
each session, for a variety of reasons: 

• new contacts/networking 
• insights into the research 
• participation/contribution to new tool development 

4.1   Introduction to Tools 

Workshop packs were given to each participant, which included an overview of  
the project, tool descriptions, attendee list, post-its, and feedback forms. Initially the 
overall project and previous research was presented to the audience, in order to set the 
scene.  The tool concepts were then presented followed by a brief question session for 
any required clarification, before moving onto the more interactive sessions. 

4.2   Individual Comments and Initial Feedback 

The participants then began the individual feedback task by giving their first impres-
sion ratings, which were given using a traffic light system of ‘proceed’ ‘proceed with 
caution’ and ‘stop’ represented by green, yellow and red post it notes consecutively. 
After the tool features were described during a presentation, participants were asked 
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to write comments about the tools under the three categories, the intention being to 
assess which tools designers felt might be of benefit from first impressions and gut 
instinct, according to their own criteria of what might be useful for their work.  The 
results of this session were used to create charts giving a quick indication of which 
tools created most positive interest, an example is presented below (Figure 10). 

 

     
 

Fig. 10. Tool rating and derived feedback chart 

4.3   Group Discussion, Rating and Co-design 

After individual rating had been carried out, teams were formed for discussion of the 
tools. Each participant had been give a colour coded name tag dependent upon their 
company and role, people with different coloured tags were mixed in order that no table 
would have a particular bias.  The teams were asked to discuss and write down the pros 
and cons of each concept and then to award a star rating (1 being the lowest, 5 being the 
highest) to the concepts.  These discussions were recorded for later analysis, and the 
information obtained was analysed for consideration in later tool development. 

The tools rating system varied immensely. Those that typically rated amongst the 
highest were ‘ErgoLab’, ‘People Universe’ and ‘3DPeople’, and those typically rated 
amongst the lowest were ‘2DPeople’ and ‘Product Universe’.  However, with these 
ratings there were suggestions for inclusions, exclusions and combinations.  Some 
groups created their own rating systems, and example being a group that created their 
own rating criteria of ‘usability’, ‘value to designer’ and ‘efficacy’. 

The final workshop task was the co-design task. Having been presented with a 
number of concepts to discuss and rate the participants were then asked to remain in 
the teams which they had formed for discussion, to create a new tool concept, borrow-
ing and combining features from the tools presented or developing their own ideas to 
create a completely new concept. The goal being to identify data tool features that 
could be useful in a typical design process. The co-designed tools were later presented 
by the teams, allowing them to explain the features they had included and the benefits 
they predicted they might have for the design process. 

The tool concept example shown above (Figure 11) is an updatable visual and in-
formational database, which combines the functionality of 4 of the tool concepts, 
however it is still stated that this is not a substitute for actual physical interaction with 
users, with statements such as, “do work yourself!” and “select volunteers for co-
design.”  

 

Red- No 

Yellow- 
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Fig. 11. Co-designed ergonomic tool concept 

5   Discussion 

Although there is an abundance of books and data on ergonomics and particularly 
anthropometrics, this opposes the fact that user based information gaps exist in the 
design process, and there is a clear reliance on intuition and experience.  There is a 
prevalence of designers utilizing prior knowledge, unless the project is unique enough 
that they must engage with new scenarios, users and data. 

This is not to say that this is an incorrect way to tackle design problems, it is a clas-
sic scenario found across most disciplines, with more experience, people become in-
creasingly useful commodities.  However, a tool that could collate this information 
and make it accessible to the less experienced designer, or a point of reference and 
tangible data source for the more experienced designer could have great value. 

Typically designer skills and knowledge in the professional realm come from ex-
perience based learning, with designers gaining more knowledge as they complete 
more projects.  Designers prefer to engage in experimental methods (e.g. prototypes 
and test rigs) and then interrogate these by working with actual users, even if this is 
very limited, even to the point where they might merely consult studio colleagues. 

The tool concepts proved very effective in stimulating discussion, the two work-
shops had good attendance rates, and engaged participants in a lively way throughout, 
which demonstrates that topic itself provokes conversation. The eight concepts were 
deliberately varied, to touch upon many aspects of ergonomics from the more emo-
tional to scientific, qualitative to quantitative. The hope was that this might polarise 
opinion and provoke definite answers, however the response demonstrated that there 
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was value perceived in every tool, often relating to specific features, demonstrating 
that user data needs are wide and varied. 

There was some deviation dependant on the nature of the design group. Clearly 
there is a wide range of design disciplines ranging from the more artistic design out-
puts which we could call ‘designer’ designs, to those more closely related to engineer-
ing, such as medical device design. The user needs vary correspondingly, from those 
looking for the pleasure of sitting on designer furniture, to the tight tolerances neces-
sary for surgical tools.  

There are two standpoints to consider, should a tool change the way designers 
work, or should it supplement their current methods? Is it even possible to impact a 
designer once they have reached the professional domain, or is this something that 
would be more suited to the educational sector, where the concepts and considerations 
can become part of the instinctive thinking that designers typically use in their day-to-
day thinking process? 

“We are wired to feel things for people, not for abstractions,” [3]. This was demon-
strated through several features of the tools such as visual impairment renderings, user 
videos, and figures based on real people, which repeatedly received positive feedback.  
It can be assumed that this is due in part to the fact that these features go some way 
towards creating a more ‘human’ representation. It is clear that a major obstacle to the 
uptake of tools is the preference for experimental and face-to-face interaction. Ac-
cording to David Fisher, Creative Director of Seymour Powell [4]. 

“Product design is now more tuned to marketing then engineering.  We have 
moved, we are more part of a brand, and an absolute must within that is make a 
product as good as possible.  But better could be better functionality, better ergonom-
ics or more emotional connection!  So emotional values are as important these days 
as good old fashioned engineering.” 

6   Conclusions  

In summary this paper reported on ergonomic data requirements in professional de-
sign practice.  It described tool concepts based on feedback from a study of the use of 
anthropometric data by professional designers in their design process.  It then went on 
to discuss one of two workshops held to evaluate the tool concepts and co-design new 
tool concepts.   

There is an abundance of ergonomic and anthropometric data currently available, 
however it is largely inflexible and difficult to access. Even when appropriate to a 
design project, most is not in a format that appeals to designers, hence there is scope 
to make use of this body of data by communicating it in a more engaging way. How-
ever, data on its own is not enough, it needs to be understood.  The way data is pre-
sented should make understanding implicit, and naturally build on the knowledge a 
designer already possesses.  A major step is talking the designers data language to 
allow them to add to the story of their design development in a natural way.  

Ergonomics covers a huge range of information useful to design development pro-
jects, and designers typically use many elements of ergonomics dependant on the in-
dividual project.  The concept of a holistic tool which meets all ergonomic needs in a 
design project is at best complex, and at worst both inappropriate and unusable. The 
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criteria of an ‘appropriate’ and ‘usable’ tool need to be further explored. The features 
of a tool also require further development considering more specific criteria as indi-
cated by designers, particular consideration being given to the stage of the design 
process in which such tools should be employed. 
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