Competency Framework Department Industrial Design

1 - 6: Core Competency Areas

The core competency areas are typical for the field of
Industrial Design, they distinguish our programme
from the other ones at the TU/e. When observing an in-
dustrial designer at work, you would certainly see these
competencies being put into effect. The first ones that
spring to mind are: being creative and making a lot of

Ideas &
Concepts

1.1 Idea Generation

1.2 Idea Selection &
Communication

1.3 Concept Development

1.4 Concept Appraisal

Integrating
Technology

2.1 Sensors & Actuators

2.2 Transformations &
Intelligent Control

2.3 Physics for ID

2.4 Material Properties &

drawings. Of course there is more to it. As a designer
you must have a solid view on the end user of your prod-
uct and you have to know about the latest technological
developments. Finally, you should be aware what influ-
ence your design might have in society and how you can
position it in the market.

User Focus &
Perspective

3.1 Understanding the User
3.2 User-Centred Design
3.3 Interaction Design

ManufacturingTechnology
2.5 Technology Integration &
System Level Engineering

Socio-cultural
Awareness

4.1 Design & Art History
4.2 Socio-cultural Trends
4.3 Design for Sustainability

5.1 Idea-to-Business

5.2 Future Proof Design

5.3 Design for International
Markets

5.4 Business Model Design

Designing
Business
Processes

6.1 Visual Language

6.2 Auditory Communication
6.3 Haptic Experience

6.4 Combining Senses

6.5 Symbolism & Semantics

5.5 Global Design Processes
and Dynamic Global
Business Networks
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A B C D: Meta competency Areas

These are named ‘meta’ because they involve you at a
higher abstraction level. At the TU/e other programmes
also require most of these competencies because they
are closely linked to being an academically educated
engineer. For instance the ability to work in multidis-
ciplinary teams, mastering the processes of design and

Design&Research

Processes

research and abstract thinking. Last but not least, there
is one metacompetency typically linked to the educa-
tional model of the faculty Industrial Design: the ability
to reflect on your own learning process and to direct it
actively into the right direction.

Self-directed

& Continuous Analysing
Learning Complexity

C.1 Learning Ability D.1 Generic Modelling
C.2 Self-Regulation D.2 Mathematical Modelling
C.3 Reflection D.3 Data Modelling

D.4 Logic & Language
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Idea Generation

I Practice, select
. and apply idea
generation
processes
and skills

Concept
Development |.3

Develop ideas through cycles
of research and concept progression,
in ways that support the philosophy

|.2

Idea Selections
Communication

Select and communicate
design concepts successfully
through several different
creative media

Ideas &

and principles of the original idea,
through several stages of design
development and form building.

Concepts

Develop visions and innovative con-
cepts through creativity techniques,
through experimentations and
through the translation of research

Concept Appraisal

I Develop the design concept

. with thorough integration of
all relevant issues appropriate
for the specific design project.

Ideas and concepts are initiated through different ways
of thinking according to your attitude, influences and
experiences such as: empathic thinking (concerned
with feeling and sensing your way), associative think-
ing (compares and makes connections with different
objects, places and experiences), different analysis and
selection processes to select and match the best design,
observing the flow of experience and actions, and physi-
cal modelling, as a part of the concept forming process.
The process of generating ideas to develop into select-

ed concepts is a major step. It is worthwhile to prac-
tice your ability to generate and select ideas, as the key
to producing effective design concepts. Ideas are born
from your observations and experiences. Both non-
explicit and purposeful observations provide natural
conclusions about the immediate human/space/object
relationships — basically ‘the world around us’. As an
industrial designer you need to have a variety of activi-
ties and tools for the process of ideas generation and
concept development.
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Sensors &
Actuators

2.1

Issues of a technological nature are very common for
designers. Your design will need to meet all kinds of
functional requirements, or demands related to proto-
typing and volume production. For industrial designers
in the field of intelligent products, systems and services,

Design the
(instrumental)
interfaces
between an
(intelligent)
product,
systems or
services and

its environment.

Design and implement
the internals of a

product, system or 2 2
service resulting in .
autonomous and
intelligent behaviour.

Transformations &
Intelligent Control

Integrating

Technology

Select and integrate concepts and
technologies from different fields into
the whole design process

Material
Properties

Take both &
material

aspects and Ma n UfaCtU rl ng
manufactur- TeCh nO|Ogy

ing technology

into account 2 4
in the design .

process

‘design with intelligent technologies’ is considered a es-
sential topic. Intelligent products, systems and services
integrate specific technologies to become more adaptive
to the environment and to enable improved human ex-

perience.

2.3
Physics for ID

Understand the mechanisms
and principles of the physical
world and use these to solve
design problems

Technology
Integration &
System
Level
2.5 Engineering

Design the architecture of an (intelligent)
product, system or service in terms of
internal components and their interfaces

Integrating Technology is a competency area that needs
to be considered during the whole design process.
Sometimes the focus lies at the end of the design pro-
cess, sometimes technology can also be an inspirational
part of the design process.
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3 I Investigate the user in context

« 1 through the use of methods and
tools that support the gathering of
valuable information. Users should
be seen broadly: their capabilities,
limitations and drives as they
conduct daily activities.

Understanding
the User

User Focus &
Perspective

Observe and empathize with

3.2

User-Centred Design

Apply methods and tools for
gathering information about us-
ers and integrate it in a struc-
tured design process with a focus
on the end user.

potential end users and analyse
and interpret their needs.

Interaction
DeS|g n Create optimal behaviours

for products, systems or
services within the context

o~ of their use. Design the
tangible and intangible
elements that create an
experience (response /
action / challenge) for the
user of a product, system
or service.

With observation and insight of how people interact
with products and the environment, designers can cre-
ate products, systems and services that improve the
quality of life. Design can also recognize key attributes
that focus on the needs of each individual user or user
group. With thorough user research and testing, prod-
ucts, systems and services can be optimally tuned to
match these user needs.

The designer needs to take into consideration the cog-
nitive limitations and capabilities of users, according
to what they can learn, remember and how they think,
etcetera. Human emotions and attitudes will also influ-
ence the appearance of objects and the user-interaction
with product systems. People have different personali-
ties, age groups, cultural groups, social groups, all of
which influence their requirements and needs and the
way they form communities and social relationships.
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Design
& Art
4. History

Put his/her work in a perspective of design
and art history, and take a well-founded
and critical standpoint with regard to his/
her and other’s work.

Observe and analyse
social behaviours and
their cultural context
in developing design

4 2 appli%ations for .

. specific communities.
Socio-cultural
Trends

Socio-cultural
Awareness

Drive the design process from an
awareness of developments in society,
put the development of products in a
broader perspective, and take position
in and evaluate the possible impact of
a product, system or service on society.

Design for
Sustainability

Is aware of the roles he/she
can take as an industrial 4, 3
designer with regard to design
for sustainability, knows how
to assess the environmental
impact of a new product,
system or service, and is able
to drive the design-process from
a sustainable perspective.

Industrial Design is inevitably part of the larger human
society and culture. Global society develops at a breath-
taking pace. Mega trends like ageing, globalisation, new
technology and issues like scarcity of resources, politi-
cal power, economic and demographic development,
play an important role in what the world will be like in

the future and inevitably influence each undertaking in
life. A designer needs to develop a keen bird’s eye per-
spective on this continually changing cultural landscape
turning observations and knowledge into products, sys-
tems or services which match the needs of societies and
cultural communities.



Idea-to-Business

Can model,
5. I analyze and
(re-)design
business
processes
for the
successful
introduction
into the
market of
Intelligent

Understands that a range
or products might be
needed for long term

business success, and is
able to design product
architectures that last
several generations of
products and/or allow for

a family of products to be

introduced efficiently to
the market.
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5.2

o Future Proof
and Services. DeS|g n

Designing
Business
Processes

Design for
International
5.3 Markets

Is aware how market/user
uncertainty in a global
market, especially for
innovative high-tech
products, influences the
structure of a

Business Process.

Bringing new products to users in a
global market of a dynamic international
industrial context requires knowledge of
industrial business processes.

Cultural influences

E/|usci|n|ess or effects on
ode Global
5.4 Design 5.5 Design

Is aware of the role(s) of different Is aware of effects of
players in a Business Network. different cultures on Processes
(communication and and

muricaton ang _
e oebaty Dynamic
distributed,
swibued Global

Processes. B u Sl ness
Networks

This competence covers the topics that relate to bring- technology with a high degree of uncertainty of future
ing new products to users in a global market using a  user profiles. In this context it has a strong relation with
dynamic international industrial context. It focuses on competences that deal with product design; often this
(structures of-) industrial business processes that are competence deals with activities that are also addressed
currently used to bring high-tech products to the mar- in Product Design but now focusing especially on the
ket under the influence of a continuous influx of new industrial context.
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Perceive and
generate the
visuals in
both the
design
process
(sketching

Visual and

Langua69 g Communication 6.2

Haptic

visualization) Aud |t0ry

e and the

product, Perceive and generate
system or auditory forms of

?_tin/it_:e : communication.
its visua

appearance)

.3 Experience
Perce&an3d gen)e(r!l:t)e rl Form &

haptic (tactile) forms

Senses

Experience and develop

la

nguages connecting

thought and form, in
order to communicate
specific properties of
the design concept.

Compose
and combine

the effects of

the senses.

6.4

The human senses form the basis for the way we un-
derstand the world around us. Vision, hearing, touch,
taste and smell all affect our reactions to objects, spaces
and the physical world we inhabit. Form is the arrange-
ment of a set of elements — these can be visual elements

6.5 Symbolism
Move from & Samantics

intention to
expression

Combining
Senses

vision
hearing
taste,
smel
touch

comprising the shape, size, or colour of an object, it can
be a set of sounds arranged in time, or it might be a
series of smells selected to create a specific effect. Form
is what the designer creates; senses are the human tools
for perception.
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Design projects by nature involve many different stake-
holders and experts, where designers can play a leading
role in the assimilation and integration of many dif-
ferent parts of the project. Inevitably this requires spe-
cial skills and experiences to work in multidisciplinary
teams, which are often internationally based.

Teamwork is about working together, where the whole
is of more value than each person working alone. Team-
work is about understanding the differences between
people, how to work together towards a positive goal
and most of all, teamwork is about good communica-
tion and project management.
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Design
Process

B Plan, perform
and reflect on

the different
phases in a
design process.

Design
Research

Design &Research

Processes

Master the design process and the research

Plan, perform and reflect on research
to support the design process

process and adjust these processes to the
demands of the task at hand

Scientific Research

Process

B.3

Plan, perform and reflect
on the phases of a scientific
research process.

An Industrial Designer should be able to run the de-
sign processes efficiently and effectively, to reflect on
different kinds and different ways of designing and be
able to choose an appropriate design strategy for their
design challenges. Therefore you need to understand
what kind of activity designing is, how it differs from
other human activities, and which abilities you should
develop to become a designer.

Reasoning

B.4

Defend decisions
and present
results using
coherent
argumentation.

A successful design is highly dependant on a thorough
research process as a ‘knowledge builder’ and ‘infor-
mation gatherer’ about the subject domain. Specific
research and design processes are planned and organ-
ised according to the nature of the design subject and
context, these can be quite different and need to be
considered carefully according to the required project
deliverables.
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C.2
Self-Regulation

Manage and direct own
development process

Learning Ability

C Investigate and develop own

competencies, learning concepts,
and learning style(s) methodically
Build, expand and revise own
body of knowledge and skills
required for effective behaviour

Self-directed
& Continuous

Learning

Give direction to personal development,
based on a continuous process of self-

reflection and out of curiosity for future
developments in technology and society

and learning activities
independently

Developments in society are characterized by an enor-
mous growth in available knowledge and information,
which makes it impossible for graduates to have a com-
plete command of their academic discipline. There is
just too much to know and to learn, and what you know
today may well be out of date in a number of years.

In your professional life as an Industrial Design engi-
neer you will be challenged to create an environment
that adapts to and supports the lives of individual peo-

C.3

Observe and evaluate own behaviour and
progress (in competency development,
design process or research process)

in order to achieve further progress, and
communicate the results to others.

Reflection

ple. This will often ask for solutions on the cutting edge
of technology. Becoming an ID engineer enables you
to accumulate new knowledge and skills and gives you
the ability to continue this learning development during
future professional experience (well after your gradua-
tion). This requires an open attitude in your professional
work and towards our society, including your own per-
formance and learning needs in professional situations.
You graduate once but you will never stop learning.
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Mathematical
Modelling

Devise, use, modify and critically
assess a mathematical model of
a system, regarding elements of
one or more of the sub disciplines
(discrete math; continuous math,
stochastic math)

D.2

Devise, use, modify
and critically assess
any model

Generic
Modelling

D I (A model is a consistent concep-

o 1 tual system of terms and relations
with stated purpose, stated set of
assumptions and stated meaning)

D.3

Devise, use, modify
and critically assess

AnaIYSIng elements of
information theory
Com |eX|ty and computing
p science as needed
Build and use mathematical models in modelling

in order to justify design decisions communicating
systems and

various types of
Data electronic services

Modelling

Apply logic
and consistent
formulations
and work with
adequate and

D 4operationa|
« I definitions

Logic & Language

Design problems generally are complex and ill defined.
Analysis and formal modelling can be powerful tools
to unravel principle patterns and mechanisms in the
complex reality, and to explore the potential impact of
design decisions.



