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Connectivist learning theory used to benefit industrial design

A methodology for understanding learning in a digital age
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l World GDP

Contribution to growth, percentage points

B Rich countries WM BRICs Other emerging markets
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Total*

% increase on a year earlier :
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*Estimates based on 58 economies representing 89% of world GDP.
Sources: IMF; The Economist Weighted GDP at purchasing-power parity
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Employment by Industry
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20-years ago...

the eco-design
handbook

a complete sourcebook for the home and office
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Strong sustainability focus
* Eco-friendly solutions
* ‘Green design’

e Traditional methods of
mass manufacture
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industrial design to adapt to new changes brought on by Industry 4.0 in turing is unk n
Current literature gives little insight into how industrial designers need to evolve to the current
develop in facturing to remain value drivers in an Industry 4.0 paradigm. There is
minimal research describing the link by industrial design, Industry 40 and the effect this will
have on sustainability. We conducted an extensive survey of 190 respond. from 53 ¢ ies to
establish the present state of industrial design practice globally and to better understand the priority
sustainability is given by practicing industrial desi Qualitative data sh 1 a desire for im-
proved sustainable p however, quantitative data ¢ dicted this, show ing “sustainability”
as one of the lowest ranked areas of importance in design practice for industrial designers. While

tainability pecially in facturing—demands more promi change as industrial design
adapts to an Industry 4.0 manufacturing paradigm, it seems that junior industrial designers do not
currently see this as a priority.

Abstract Industrial design is intrinsically linked to ring; h , what is ired of

Keywords: industrial design; Industry 4.0; inability; f: ing; priority; value; sustainable

1. Introduction

Establishing close relationships or close partnerships with manufacturers is one way
that industrial designers can stay abreast with manufacturing change. It is also an en-
abler for designers to influence manufacturers to be more innovative, more sustainable
and more flexible when working with designers. In the eyes of industrial designers, the
aspect of sustainability is not only concerned with ecological issues but also with eco-
nomic sustainability. However, industrial designers are of the belief that the barrier to
be more “sustainable” seems to rest with profit-driven manufacturers. There are existing
frameworks showing how to integrate Industry 4.0 alongside sustainability practices into a
company [1-3]; however, the role of the industrial designer in the process of integration
is largely neglected. Although “design” is mentioned in previous literature on this topic,
the designers themselves are not included. The survey conducted for this study took
the perspectives of practicing industrial designers rather than company managers, and
a knowledge gap was apparent when a number of industrial design respondents were
unfamiliar with existing frameworks. This study is exploratory and shows that industrial
designers need to better understand existing frameworks for Industry 4.0 and sustainable
integration to be a driving force in this manufacturing paradigm. This research reveals
that it is the systems that surround the manufacturing procedures that are crucial to both
ecological and economic sustainability, not only the methods of production themselves,
and it is the designer who needs to evolve to design for an Industry 4.0 manufacturing
envire Industrial designers support future manufacturing to be more sustainable;
however, current practice suggests this is not the highest priority when designing.

Much of the existing literature within sustainability for Industry 4.0 focuses on the
overall manufacturing environment, focusing on a circular economy of supply. Little is

Sustanablity 2022, 14, 76. hitps:/ /doiorg/ 103390/ 5u1401007 6

https/ /www.mdpi.com /joumnal / sustainability




Method

We conducted an extensive survey of 190 respondents from 53 countries to establish the present state of
industrial design practice globally and to better understand the priority sustainability is given by practicing
industrial designers.
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Demographics

Years of experience
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0% 50%

Demographics

European industrial designers made up the biggest
part of the sample with 44.7 per cent (n =85);
North America with 18.9 per cent (n = 36);

Asia with 13.7 per cent (n = 26);

Australia and Oceania with 11.1 per cent (n = 21);
South America with 9.5 per cent (n = 18);

Africa with 2.1 per cent (n = 4);
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Findings

Where do you rank the importance
of the following in regard to your
design practice? (in %).
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Findings

Where do you rank the
importance of the following in
regard to your design practice?

Sustainability by country of
residence or work (by
continent)
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Discussion

Data shows a clear disconnect between issues of environmental and social responsibility between industrial
designers and their opinion of manufacturers.

Manufacturers—in the eyes of the industrial design respondents—were mainly profit and efficiency driven,
taking on an introspective approach, compared to the holistic stance of the industrial designers.

With the emergence of Industry 4.0 we see a trend for industrial designers to work much more closely with
their manufacturing counterparts for mutually beneficial, and importantly, sustainable product outcomes.
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Discussion

Junior industrial designers do not currently see sustainability as a priority, establishing a foundation for future
research to understand why this is the case.

As Industry 4.0 begins to become the dominant manufacturing paradigm, education and engagement with
ethical and sustainable practices need to be expanded.
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Now...

MoherBot: Replicator-

THE NEW
INDUSTRIAL
REVOLUTION

CHRIS ANDERSON

Author of the bestseller The Long Tail
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ELECTRIC CONVERSION

Vak CARBON FIBER + INNOVATION
+600 Ibs. ‘

-750 Ibs.

-450 Ibs.
2,700 Ibs.




Will this mean jobs
will be lost?




























An example of distributed learning: 3D Prosthetic Foot

e Little formal’ knowledge on the machine & material

* Blogs, YouTube, tacit knowledge of lecturers
* Portable file format

* Provides a low cost (approx. AUDS15.00) prosthetic



Images courtesy of Jonathan Yap



An example of distributed learning: 3D Prosthetic Foot

e Students to become more entrepreneurial; creating their own brands
* No longer tethered to traditional manufacturers

e Can be more agile and respond to market influences, new technology
and processes

* Are more engaged with the discipline
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Give students REAL projects

A case study of Hong Kong ‘nano-apartments’
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CONCEPT 1 CONCEPT 2 CONCEPT 3 CONCEPT 4

Simple & classic Configurable & versatile Customisable & playful Convenient & comfortable




Prototype 1 —1:1 scale evaluation

02/07/2021




ERGONOMIC
EVALUATION

Overall height to increase. This allows . }

users to sit on the bed without the top
crossbar obstructing their head.

I

Upper support beam to reduce in width. : ’
This provides more head room when \
sitting on the bed and reduces material.

®

Privacy screens to extend to 1/3 the length
of the bed. This allows greater privacy and
a larger bedside table when folded out.

®

Base of bed to move down to allow greater B
storage and increase the height between
the mattress and the upper support beam.

®

Lower storage to be divided into 3 sections
instead of 4. This provides more practical
storage solutions and maximises usability.




CONCEPT ONE

back side Perforated pull tab
perforated profile
for back face removal Pull up

C

4 A @@) . remove plastic

remove back film with NFC

face card profile

using pull tab
exposing internal
plastic film
with NFC chip
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