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Why

What

(introduction)

Much recent dialogue has
addressed the engineer’s role
in ensuring the

development of an improved
worldview for academia. The
workshop templates laid out
in this booklet are intended
to help engineering lecturers
foster learning environments
in which problem solvers of
all types work together in
complementary and progressive
ways ., Equipped with. an
improved handle on
intercultural conflict
resolution, ethics and
development themes, technical
curricula will - ideally - be
rendered better able to pair
together need and supply.



Workshop One: Diversity and Rights
in Engineering Practice

objectives

develop respect for differences in culture, customs, traditions and how
societies are organised and governed

question the notion of universal human rights

appreciate the role of engineering in supporting human rights

question the relationship between diversity, human rights and local culture
appreciate the different levels of analysis required

(local, national, international)

appreciate and respect indigenous and other forms of knowledge



different and equal

Preventing Tunnel Vision in
Engineering Education

This module aims to put technical
problems in the context of broader
intercultural relations themes. By
helping uplift engineers’ efforts
to express compassion in the
language of built form, sponsors
aim to encourage a more robust and
self-checking sensitivity,
conducive to site-appropriate
intervention.

One vital dimension to this

contextual eduation is diversity-
training.

Suggested warm up

: Gestalt exercise on projection (describing a table)

All participants should be asked to describe what they think of when they see a particular table.

[The “table is...”] Next, try to turn responses given into ‘I’ statements, underscoring the

subjective nature of the assignment.
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diversity within the ranks

Diversity is a theme deeply embedded in conversations about the future of engineering. With the emergence of
such schools of thought as “deep ecology,” social ecology,” and “ecofeminism,” a desire to problem-solve hum-
bly and inclusively has gained momentum.?

Of particular concern to engineers might be the conspicuous disparity between numbers of men and women in the
trade. As Donna Riley puts it, “We have to drive beyond the superficial when it comes to sexism in
engineering, to consider how the field is constructed and bounded based on gender, to consider how gender
itself is socially constructed, and to consider how our designs are, in turn, influenced by all of these.”?
There are also alarmingly few non-white engineering students entering the profession, and experience shows
that professors can have a significant influence over how comfortable unconventional students feel in

engineering programs.?

A greater respect for the diversity of distinct career paths available to engineers is also requisite for the
community to progress in a balanced way. One may ask, how might professionals emerging from completely
different cultural or socioeconomic backgrounds approach an engineering problem differently?

“Some college-level institutional problems are addressed in admissions policies and scholarships,
but only a few have suggested changing the field itself, changing curriculum content, or changing
classroom pedagogy and climate.’?

-Donna Riley



(workshop session one notes)
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In The Cultural Divide in Science Education for Aboriginal Learners we learn that there is a need for bridging
Western and aboriginal modes of understanding the world in order for individuals from both cultures to successfully
collaborate in scientific settings?®, and in “Globalization and Science Education,” Cassie Quigley explores in detail
the continued relevance to Western culture of native, local ecosystem knowledge after a period of colonization.* But
“what is so different about the ways in which non-western thinkers perceive and process the world?

. Quigley further relates that the relational and collective processes through which aboriginal peoples construct
-soc1et1es are starkly different than their Western counterparts’ methods. She states that “even though the
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diversity of project work

Not only is the encouragement and maintenance of a variety of worldviews
important to the health and sustainability of the field of engineering,
by helping to improve the profession’s ability to communicate
internally, engineers are freed to collaborate with a broader variety of
cultures and outside disciplines. Such diversification benefits engineers
and their clients alike.

In Engineering and Social Justice, Donna Riley reminds us that “the
linkages from engineering to racism and colonialism must surely

limit the attractiveness of the field for anyone who does not support
those ends.””? Not everyone who passes over the opportunity to become an
engineer does so out of a lack of interest or ability in the field. In
order to attract a broader array of talent to the profession, current
practitioners and educators might do well to consider exposing potential
students to a broad array of potential opportunities to make
constructive contributions post-graduation.

“The ideal of happiness for indigenous people is often described a life shared within a
harmonious social network.”

-Cassie Quigley’



(workshop session one notes)
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workshop two (engineers working with conflict)

objectives

move beyond a dualistic outlook / world view to better understand conflict

appreciate that conflict is often inherent in engineering design, it is part of
what is ultimately a social and ambiguous project

be respectful, empathetic and tolerant ‘and enter into dialogue, negotiate, com-
promise and collaborate

appreciate the engineer’s<role in conflicts and jhow this may limit their ability
to resolve them

consider situations where conflicts should not be resolved
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Suggest that participants review pages 19 - 20 from Brian Reed’s and Sue Coates’
g Developing Engineers and Technicians and ask: what steps cguld'be taken to ensure
that all skateholders are heard (and are listening) in this scenerio?
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what CadUSesS

from Engineers Against Poverty’s Conflict-Sensitive Business Practice!

Structural/root causes: Pervasive factors that are built into the policies,
structures or fabric of society and may create the preconditions for violent
conflict (e.g. illegitimate government, Llack of equal economic and social
opportunity, Llack of political participation).

Proximate causes: Factors that are symptomatic of the root causes of conflicts or
may lead to further escalation (e.g. Light-weapons proL1férat1on human rights
abuse, objectives of political actors, role of diasporas).

Triggers: Single acts, events or the anticipation thereof thaf precipitate
violent conflict or its escalation (e.g. elections, behavior Qf pOthlCGL actors,
sudden collapes of currency, increased food scarcity).



suggested texts + works cited

Essential Pre-course Reading

1. Engineers Against Poverty & International Alert (2006) Conflict-Sensitive Business Prac-
tice: Engineering Contractorsgsand their. Cliénts (pdf), page 4-5.

2. Procedural justice and.a constructive approach to negotiating with stakeholders, ppt
presentation UWA, 2010 (ppt)

3. Caroline Baillie ‘Threshold Concepts’ (Word)

4. Reed B.J. (ed) (2007) Infrastructure for All WEDC, UK. Download for free from http://
wedc.lboro.ac.uk/knowledge/bookshop.html. p. 50

5. Secion 5 workshop plan

Additional reading
6. Nadja Marie Alexander and Jill Howieson, Negotiation: strategys, style, skills, 2010,
Butterworths, Sydney (reference only)

7. Ratnajeevan, S., Hoole, H., Viewpoint: Human Rights ‘in the Engineering
Curriculum, Int, J, Engng Ed. Vol 18, No 6, pp618-626, 2002 (reference only)

8. Hamdi N (ed) 1996 Educating for Real:“the Training of Professionals for
Development Practice 1IT publications. London UK

9. Reed, Brian and Coates, Sue. “Developing Engineers and Technicians.” WEDC, Loughborough
University. 2007: 30-32.

10. Howieson, Jill (2002) “Procedural justice in mediation: an empirical study and a prac-
tical example,” ADR Bulletin: Vol. 5: No. 7, Article 1. Available at: http://epublications.
bond.edu.au/adr/vol5/iss7/1



considering long-term and far-reaching con-
sequences of physical intervention
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to an engineer, what does

dEVElOpmentr@iﬂym&m?

Simply considered, development to mean progress, but the barometers
different cultures use to measure societal gains vary widely. Generally
speaking, when considered in the context of international relations, de-
velopment involves improvements in a state’s ecomonic, social and -
increasingly - environmental health. As Donna Riley puts it, “Most com-
monly, development is understood as historical progress tethered to ma-
terial advancements serving national strategies that promote economic
growth. But development can also be tied to social objectives that
enhance participatory democratic processes and empower people to gain-a
measure of autonomous control over their own lives.”?!

The question for us is how we can use our‘unique skills set to most
effectively support and contribute to a sensible way forward for a
diversity of peoples. Vesilind asserts that, :in.the past, engineers have
relied on the directives of politians and companies to guide the direc-
tion of their work.! But is the relegation of ethical due diligence to
corporations and political parties wise? Has it been effective so far?
This module will address the importance of putting our work into context
so that we know when to say no and when to suggest alternative courses
of action.



where do engineers fit in a
globalized world economy?

Societal;engigee?ing is not'just effected by government and corporate eh_“top
down;-forées. Embedded in even small-scale engineering projects are value§
placed on human and non-human resources. Two schools of thought regarding the
way in which development projects ought%\e be approached designers
represent combletely different paradigms. The more simplistic, called

“constrained growth,” seeks to limit 1ndustr1al development without

S i
I‘Iﬁ i

regard for a broader context of*é§§log1cal pro'”i. s whereas the other,
called “strong sustainability,” takes into aecount'a deepeh understanding

of indispensable, interrelated systems.? It is impertaht to help engineering -

students understand the strengths and weakenesses of both approaches.
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concepts of government in “the informal economy”

from Competing Perspectives on the Latin American Informal Sector by A. Portes and A. Schauffler?!

dualist Identification of the informal and formal economies as two distinct en-
tities with limited interaction Less concerned with government regulation of the in-

formal sector, and more with available business and social support programmes

legalist Advocates economic deregulation based on the damage state- regulation
can do to informal workers’ abilities to move into the inaccessible and self-preserv-

ing formal arena

structuralist Recognises intrinsic and potentially damaging links between formal and
informal economies;

Focuses on the responsibility of the government to intervene and
protect vulnerable informal workers at risk of exploitation or marginalisation by

private corporations
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how is community defined?

from Engineering and Sustainable Community Development by Juan Lucena, Jen Schneider and Jon A. Leydens?

1. Relationships among its members. Belonging to a community means being involved with the
other members of that group in some way (Mathie and Cunningham, 2008, p. 7). This may seem
obvious, but it’s important to realize that the nature of these relationships can be highly
variable. Relationships might be new and weak, as in the case of a group of people of differ-
ent backgrounds coming together for the first time after a disaster (e.g., a tent city created
after a hurricane) or old and strong, as in the case of a people from a village with ances-
tral attachments to each other. In either case, development projects should aim for respect-
ing and strengthening these relationships.

2. A relationship with place. “Place” is Lloosely defined. Frequently, members of a community
identify with a particular geographical place (lLike a village or city) where they are from or
where they Llive. But the place can also be virtual (lLike an online space, or a women’s orga-
nization; Mathie and Cunningham, 2008, pp. 6-7).We argue that development projects should aim
for respecting and strengthening this relationship to place.

3. Differences in power and privilege. These differences could vary in degree, from small—as
when dictated by slight status difference—to very significant, as when shaped by a combination
of socio-economic status, gender, race, and caste. In any event, development projects should
aim for respecting these differences even when they might seem to go againstWestern ideals of
equality.When a particular subgroup of the community appears to be oppressed, it is not the
role of theWestern “expert” to relieve them of this oppression but rather to facilitate their
seeking alternatives 1if the members of the subgroups desire to do so (see also Guijt and
Shah, 1998/2001, p. 8; Chambers, R., 1997, pp. 162-187).

4. Alliances with a common purpose or purposes. Communities may come together for a variety
of reasons, whether for commerce, Rinship, entertainment, or political cause.The rate of par-
ticipation in these purposes may vary, depending on the needs and desires of individuals 1in-
volved (Mathie and Cunningham, 2008, p. 7). Development projects should aim for awareness and
understanding of these purposes.
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workshop four (ethics)

objectives

develop an appreciation of one’s own personal values as well as those of one’s
engineering organization/ employer; decide on priorities in respect of
differences in value systems

appreciate the differences between micro and macro ethics in relation to
engineering practices

understand and apply Codes of Ethics in practical scenarios

consider, respect and critique multiple values, attitudes and perspectives
including those of engineers and non engineers

appreciate that actions have both intended and unintended consequences on
people’s lives and the importance of locally negotiated, participatory decisions
about engineering practices

appreciate“the difference between legal systems and ethical codes

understand the importance of imagination, and of making connections between
apparently unconnected cases
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what is “deep mor‘ality” and how can it be applied
to the @thical solution of engineering problems?

In Engineering Ethics, George Catalano reminds us that “in biology or ecology, community
refers to an interacting group of various species in a common location... Extending the
notion of community in this way is consistent with the pattern evidenced in human

society over the centuries.” Through the lens of the intricate ecological system, it is
perhaps easier to conceive of social, economic and ecological forces as being both
interconnected and interdependent. When an engineer, therefore, designs a physical
intervention - even at a very small scale - it is likely that his or her choices will affect
the well-being of numerous people and ecological networks. Catalano adds that “a shift to a
morally deep world-view in engineering would have a profound impact on the sense of ethical
responsibility that the engineering profession would embrace.”

participants to consider which types of contextual systems they think need to be

accounted for when formulating the solution to an engineering problem. How can the profession
better streamline the process of interrogating the motves behind - and the potential impact
of - future projects?
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gauging
Before an engineer can effectively improve her or his ability to operate harmlessly and
sensibly within the context of ecological, economic and social systems, s/he needs to
recognhize and evaluate her own system of values.
Ask participants to consider what they think their strategies in the previous exercise reveal
about their own personal values. Consider referencing the “Emergent themes” and emergent
values” handouts as analysis tools. Use questions such as:
What is the main aim of your work?
What is the potential impact of your work both positive and negative?
How might the source of funding for your work affect what do you do and how you do it?
If you do not knew how your work will be used, does it matter?
What factors affect what gets engineered?
What can engineering do to help the world?
Who does it help?

How does it help?

Why did you become aniengineer/engineering student?



what i1is a participatory code of ethics?

In Engineering and Society: Working Towards Social Justice, Caroline Baillie points out that
“it is now largely considered irresponsible to blame the boss for decisions. They may be
doing terrible things but you don’t have to work for them.”* Engineers are responsible for
the impact they have on the world around them. More than ever, it is incumbent upon the
professional to ensure the work s/he is doing is in line with a code of ethical

behavior. Later in Engineering and Society, Baillie reminds us that “engineers contribute
more than possibly any other profession (apart from business itself) to the movement of
capital throughout the world which causes all developing countries to become increasingly
market driven. These are what we need to guard against, are responsible for and can do
something about.”*

Instruct participants to read The Institution of Mechanics’ Code of Ethics, as well as the
ICE Code of Professional Conduct, and ask that they collaboratively generate a brief group

covenant covering similar topics.



(workshop session four notes)



6 Caroline Baillie, Engineering and the Public, in € Engineering and Society: working to-

wards social justice, pp 29-67 2009, Baillie

.-""FF

d Catalano, Morgan and Claypool (handout)

S
- sh-diihia InstitutgggfoéEﬁénical Engineers Gbde of Conduct (handout)

"

e~

~The Institute of Civil Engineers Code of Professional conduct (handout)

’/&il
9 Questionnaire and selected resp
(handout)

ses categorised from raw data related to page 7



SSIoNa

"Ifb rofe




objectives

know the difference between internationalisation and globalisation, question
contemporary definitions of globalisation and the role of engineering

develop an understanding of how and where key decisions are made

appreciate the global context . ofslocal and national issues and decisions at a
personal and societal level

question how people, places economies and environments are all inextricably
interrelated and that engineering decisions have repercussions on a global scale

appreciate the impact of globalisation and that choices have consequences- at
different levels, personal, professional, local and global

use a systems approach to engineering, both sympathetically and realistically
appreciate the need to work in an interdisciplinary way

question roles and responsibilities in teams within engineering practice

question the transferability of f‘solutions’ within the global community and
appreciate the need for appropriate designs

question the drivers for technological change
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(workshop session five notes)
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(workshop session five notes)

___.5 properties_similar to the way the QOL_identified the various_Y _properties.Using available
- .data,- each. team_should -develop a model_which _calculates the._social_justice .index (SJI)_based

----------------------------------------------- -on properties-it-has -identified as- important.
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Y13,i: Waste _paper_ recycled as_% of paper consumption, ________________
Y14,i: Average .annual fertilizer use_(kgs per_hectare of_cropland),  ____

Y15,i: Average annual pesticide .use (metric tons _of active ingredient) __



multiculturalism and globalisation

One definition that MerriafigWwebster gives for culture is “the set of
shared attitudes, values, goéisﬁ"and practices that characterizes an
institution or organization.?® Because it ¢an be‘gifﬁcult to discern
the characteristics of a culture from within, it i§ sometimes helpful
to interrogate the degree to which our WO Gl products and actions are
chargedfwith uniptended meanings.

g
Invite participants tio consider what culture is to\them. How is it
transferred?. Reproduced? Embedded? Passedion? Ask them %o try to think
of an_engineered item thet carries culture with it. US? UK? Lesotho?

Can they imagine a neutral item? What would it look like and why?
. .
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Ask participants to review the definitions of social justice
. listed by Donna Riley on page 4 of Engineering and Social
V4 Justice. Do students agree or disagree with the requirements
: described? What, if anything, is missing?
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what about the engineering mindset helps
us seek social justice? (and what doesn’t?)

An engineer might well get into the field out of a desire to put her or
his skills to use where they are most needed. It is natural for
engineers to be helpful to others. The ways in which we are trained to
channel this desire and ability, though, can sometimes steer us away
from supporting what may be termed genuine social justice.?

Ask participants to read sections 2.2 and 2.3 of Engineering and Social
Justice and ask them to consider what, if any, effect they consider
engineers’ professional relationships with governments and corporations
have on their ability to direct their expertise where it is most needed.
Next, ask the group to discuss how a curriculum which privileges
quantitative knowledge over qualitative thinking shapes their abilities
to promote social justice effectively.
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appreciating a variety of perspectives

(why is it so important to work together?)

What is teamwork in the field of engineering? In Engineering and Social
Justice, Donna Riley questions how directly applicable the
traditional, game-based notion of team play is to engineering practice
(see page 115).° Ask students to read section 4.8.3 of Engineering and
discuss the following questions:

- How might a model based on interpersonal or team competition be
transformed into a paradigm more condusive to collaboration?

- How might a team be more deliberate about including female and non-
white members?

- What might be an effective way to identify and capitalize on each team
member’s individual strengths and capacities?

- How might a team make sure that every member has a voice in the
decision-making process?



Hegemony and common sense

In Heterotopia, Caroline Baillie John Reader and Jens Kabo remind us
that “If engineers blindly accept, and do not question the “common
sense” that they work within, they will be part of a thought

collective that they were not even aware of. All too often engineers are
not in a position to do this critical questioning as they did not learn
the skills in school.”

In groups of three, ask participants to consider: what is common sense
to an engineer? What is common sense in our engineering classes? Create
a.mind map of common sense values. .Label the links as assumptions. What

are hegemonic values? What might an- alternative mind map look like?
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Cultural Relativism

Ask participants to consider what they consider to be the difference between coersion and
socialization. Is the perceived difference contingent upon region? Does it affect the
legitimacy of participatory processes? What about the behavior of multinational companies?
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engineering and
sustainable development
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how is €Nvironmental sustainabllity linked to
social sustainability”

In this module, we will focus on the relatedness of respon51b1e env1ronmental

stewardship and community. To do this, we will need to con51der what 1t means «’“d

&

be a “community.” Ask students to review seqtf@n*“gl of 5@? eer
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how can engineers help impoverished communities
without detracting from cultural anc
environmental heaith?

This is a major challenge. Ask students to review section 9.1 of
Engineering and Sustainable Community Development.? Thankfully, engineers
are not tasked with implementing sustainable development initiatives all
on their own. In places where intervention is determined to be advisable

- close to home or not - engineers have the privilege of working with
other citizens and professionals from a variety of sectors specifically
focused on needs and the most effective ways to meet them.? Ask students

to familiarize themselves with the lists of institutions and development
mechanisms listed 6A"pag IaS908 .

What new ways can they~€ohsider bfféhing-fhéin uniguéQ
world with the help of organizational structures already
what ways might they also apply these aspirations, perh§$
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