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Skills Required for Engineers

 Technical skills or hard skills are vital.

All employees will have a high level of technical competence (otherwise

they aren’t employed for long). New skill, up-skill and re-skill are a must.

o« “Soft skills” advance careers

® Leadership (self motivated),
® Ability to work in groups,

®* Communication

With such a broad education, engineers should be able to address

problems involving all types of changes.
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ASKING QUESTIONS IS AN ART
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There is a real art to asking good
questions and it is a very
important art, particularly for
those in positions of authority.

“ludge a man by his questions
: rather than by his answers”
’ -Voltaire




YES ORNO

A good place to start is to generally avoid closed questions,

THE GOLDEN RULE =
NO CLOSED QUESTIONS

Ask closed questions, those that require a yes or no answer,
and thatis all you are likely to get back - a closed answer
and the end of the discussion.

...TRY OPEN QUESTIONS



PRO B E Probing is best used for when you are dealing with someone who is

evasive or you are trying to understand.a very specific problem. Probe
Listen to the abstveis questions are usually closed questions that look for clarity in what
you are given and dig someone is saying and are good for getting to the root cause of problems

deeper where you need by drilling down quickly.

to know more.

General statements like
“There was a problem with
the delivery’ can be followed
with questions that look for
specifics about the situation,
and that calls for a closed
questioning style:

THE PR

VWHEN DID YOU

TO GET TO THE ROO¥
FIND OUT ABOUT

CAUSE OF A PROBLEM. THE ISSUES?
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Competency Building

General Individual Experience

Education Competency

Natural
Abilities
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Tacit Knowledge

* Intangible

* Invisible

* Private

* Can be accessed on only a first-person
basis.

* Hidden “underwater”.

Examples

* Experience

* Thinking

* Competence



Career Stage Definitions

ngineers wi‘MinimaI Experience
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Stage 1 Engineers with Minimal Experience

The engineer with minimal experience should be proficient at Remembering,
Understanding and Applying knowledge. A person at this level would be
making simple, straightforward calculations under the direction of an
experienced engineer. People at this level are generally recent engineering
graduates or making a major career change. They require help in applying the
knowledge to new areas. They also may need help in defining the required
calculations and in making valid assumptions. They are capable in performing
relatively complex calculations when procedures are clearly defined.

Stage 2 Engineers with Some Experience

The engineer with some experience should be developing proficiency in
Application, Analysis, Synthesis and Evaluation. People at this level make
simple and complex calculations. They have the experience to properly
analyze major and minor components, to make the valid assumptions and
proper decisions with little or no assistance from others on simple systems,
but may require more help on complex problems. They provide guidance and
training to Stage 1 personnel.
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Stage 3 Engineers with Significant Experience ‘

A person at this level is proficient in Analyzing Evaluating and Creating. They
perform complex calculations and solve‘complex problems. They supervise
and check the work of less experienced engineers. These people include lead
engineers and engineering supervisors.

Stage 4 Expert Engineers

These people are the experts that others . come to for help with complex
problems. People at this level have such in-depth knowledge and experience
that they require no assistance and frequently assist others. They are Policy
Setters, Technical Stewards and Creators. People at Stage 4 in technical
knowledge are senior engineers and usually have the most vividly clear
understanding of basic concepts underlying the knowledge.
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under the Crisis

5 Key Transformations to Su

Education Transformation: This enforces change on
conventional classroom practice at which the paradigm is
shifted from focusing on teaching to learning. The instruction
should prepare the students to be critical thinkers and capable
for serving the clients’ needs.

Research Transformation: The future research should be
responsive and practicable by interdisciplinary experts from
different areas.

Human Resource Management (HRM) Transformation
Academic Service Transformation

Management Transformation: There will be a removal of
obsolete regulations while power decentralization and digital
system.

14



Best Practice Sharing
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Advanced Oil and Gas
Exploration and Recovery

3D printing

Next-generation Storage

oo DISRUPTIVE:
Advanced Materials | TECHN OLOGY EIH

Renewable Electricity

Mobile Internet

S —a
\ % Advanced Robotics Autonomous Vehicles

/97& i
|:|

Internet of Things (I0T)
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NicoleGebhardt.com

One of the important habits in
“Seven Habits for Highly Effective People”.
The winner should be good at managing “Quadrant 2”

which is important but not urgent.
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Action is the foundational key to
all success.

Vo

o

Imperfect Action is Better than
Perfect Inaction

Success consists of going from
failure to failure without loss of
enthusiasm

4

N £
j./
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Practice

Makes
Perfect
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NO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION
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Thailand 4.0
(Smart Industry + Smart C|ty + Smart People)

4 i p¥ Heavy ?
Light , - :
N - Industry l Creativity + Innovation
- Y Advanced | Smart Thailand
Low wages |
K J\_ Machine J\_ 7




10 S-Curve Industries in Thailand 4.0

® First S- curve

1. Next — Generation Automotive

2. Smart Electronics

3. Affluent, Medical and Wellness Tourism
4. Agriculture and Biotechnology

5. Food for the Future

® New S- curve

. Robotics

. Aviation and Logistics

. Biofuels and Bio-chemicals
. Digital

. Medical Hub
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BCG Economy: Bioeconomy
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BCG Economy: Bioeconomy (cont.)
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BCG Economy: Circular Economy
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LINEAR ECONOMY CIRCULAR ECONOMY

. VS.
Green —
NATURAL TAKE MAKE DISPOSE e g Cleaner
products [e===_y :
RESOURCES : * production
non-toxic, k 5
! using fewer
long-life,
resources
recyclable

Better
Recycle 2
service
waste, reuse ;
i . _ resources to extend
For a long time, our economy has been 'linear’. This means . Y lifespan
that raw materials are used to make a product, and after its
use any waste (e.g. packaging) is thrown away. Sy Collect at v
end-of-life, 27
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3B gNANYUAYY (Circular Economy)
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IFIHFNIYIYUIBY (Circular economy)

Reuse & Recycﬁﬂlﬂae
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With our hands we can change the world and
the global manufacturing sectors!
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BCG Economy: Green Economy
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BCG Economy: Green Economy (Cont.)
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Most Common Reasons in Career Failures of Engineers

(A) Poor Interpersonal Skills
(B) Wrong Fit

(C) Not Able to Take Risks
(D) Bad Luck

(E) Self-destructive Behavior
(F) Lack of Focus

(G) Workplace Biases

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”
Pearson Prentice Hall {2005)
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(A) Poor Interpersonal Skills

e This is the single biggest reason for career failures.
Everyone needs to be

(1) Showing respect and sensitivity in dealing with
others,

(2) Minimizing conflicts and disagreements,
(3) Giving and taking criticisms well,

(4) Striving to build team support,

(5) Becoming emotionally stable, and

(6) Behaving professionally

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”

Pearson Prentice Hall {2005)
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(B) Wrong Fit

e Not fitting to the cultural norms, core values,
oriority, profit motives, social/ environmental
oreferences, and others of the workplace

e Hard to adapt one’s own abilities, styles,
nersonality and chemistry to those of co-
workers

e Solution is to move on quickly

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”
Pearson Prentice Hall (2005)
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(C) Not Able to Take Risks

e Staying in a position far too long for fear of
losing control of own comfortable life

* Not willing to venture out (e.g., taking on a
management position, relocation for a
promotion, new job, different industry, etc.)

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”

Pearson Prentice Hall (2005)
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(D) Bad Luck

e Caught unexpectedly in an organizational restructuring
situation (mergers and acquisition, downsizing, change
of market conditions, economic downturn, outsourcing
strategies, formation of supply chain, etc.)

e Bad luck is not always avoidable

e Be ready for it by keeping oneself marketable: Value
creation attitude, skills, and records

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”

Pearson Prentice Hall {(2005) 42



(E) Self-destructive Behavior

e Examples include: work in secret, resistance to
change, being excessively aggressive, shown
non-cooperative attitude, picking fights with
people, becoming overly argumentative, being
readily excitable about trivialities, and showing
a lack of perspectives in things

e Must check own behavior often and modify

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”

Pearson Prentice Hall (2005) 43



(F) Lack of Focus

e Try to be jack of all trades, but not good in any
thing of value

e Having no expertise to be known for is
dangerous for one’s career (examples: work
well with different people - getting things
done effectively through teams; problem-
solving — applying FMEA or root cause analysis
techniques to complex problems)

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”
Pearson Prentice Hall (2005) 44



(G) Workplace Biases

e |deally, all workplaces should be free of any
biases with respect to gender, age, color,
national origin, religious beliefs and others

e |n reality, some workplaces are indeed better
and more progressive than others in this
respect

e Take proactive steps to avoid getting hurt by
such possibilities

Source: C. M. Chang, “Engineering Management: Challenges in the New Millennium,”
Pearson Prentice Hall (2005)
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The Moral of the Story: Rabbit and Turtle Story (New Version)

Episodes 1-4

EP.1 — Slow and steady wins the race. (Avoid being overconfident & careless & lax)

EP.2 — Fast and consistent will always beat the slow and steady. It’s good to be slow
and steady but it’s better to be fast and reliable.

EP.3 — First identify your core competency and then change the playing the field to
suit your core.competency.

EP.4 — It’s good to be individually brilliant and to have strong competencies but
unless you’re able to work in a team and harness each other’s core
competency, you’ll always perform below par because there will always be

situations at which you’ll do poorly and someone else dose well.
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The Moral of the Story: Rabbit and Turtle Story (New Version)
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“Education is the
"~ "MoSt powerful
*weapon which
you can use to
change the world.

Nelsonn Mandela
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