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Research & Documentation
McCall / UDMercy
Types of Evidence

Primary: You do the research yourself. You are adding to a body of knowledge.

Secondary: Someone else has already done the research and you are borrowing it.

1. Facts

· Statistics

· Costs

· Timelines

· Study results

· Lab results

· Formulas

2. Expert Opinion

· Subject Matter Experts (SMEs)

· Can be secondary (quoted from a published source) or primary research (direct quote [word-for-word] from an interview you conduct yourself)

3. Anecdotal Evidence

· Customer testimonials (like those in brochures or proposals)
· Product reviews (like those on retail websites)
4. Examples (using ASME style)
· A DuPont study [1] shows that as people age, they prefer muted color tones (dove gray, moss green, smoky blue) versus the vibrant tones preferred by younger drivers (yellow, red, blue).
· What to include: The topic sentence from each major section of the report, along with the thesis statement. An example of a topic sentence about the size of market would be: “Customers for the product include all drivers in the United States, including delivery drivers, truck drivers, bus drivers, and commuters, an estimated 214 million drivers as of 2016.” [4]

Rules for Finding and Using Evidence (using ASME style)
· Consider your audience when using evidence

· What type(s) of evidence will the audience understand and find credible?
· Consider both sides of the story

· DO NOT ignore evidence that may not support your thesis statement.

· Ex., Should your company expand the workforce or employ robots on the assembly line? Consider pros and cons.

· Present evidence for both sides of the story

· To be credible to your audience, anticipate and answer questions.

· Ex., Offer advantages and disadvantages for all options being considered.

· Put the evidence into context

· Any evidence you find should be analyzed.

· Ex., “While the CIA World Fact Book [3] suggests that most Chinese will never have a land-line telephone, another study [4] shows that…”

· Don’t take the evidence out of context

· DO NOT excerpt only favorable portions of a quotation.

· Ex., While the World Health Organization is not regarded by all as an unbiased source, its study on Avian flu [6] reveals…
· Cite the evidence (using ASME style)
· Ex., The CIA World Fact Book shows that 3 billion cell phones are in use in China. [1]

· Ex., In China, 3 billion people use cell phones according to the CIA World Fact Book, China. [1]
· Ex., According to Dr. Henry Hyde, “Three-billion cell phones are in use in China every day.” [1]
· Ex., “The conservation of mass [3] for a control volume is: 
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· Include complete citations for all your sources, text and graphics in the References section at the end of your document
· Following are sample references in numerical order and ASME format
References

[1] Stalnaker, J. J. and Harris, E. C., 1980, Structural Design in Wood. Van Nostrand Reinhold, New York. (book)

[2] Wright, W. J., Fulay, P. P., and Askeland, D. R., 2010, “Title of Chapter 5,” The Science and Engineering of Materials, 6th ed. Chegg Books, Santa Clara, CA, pp. xx-xxx. (chapter in a book)

[3] Green, D. W., Winandy, J. E., and Kretschmann, D. E., 1999, “Chapter 4: Mechanical Properties of Wood,” Wood handbook—Wood as an engineering material. Forest Products Laboratory, Gen. Tech. Rep. FPL–GTR–113. U.S. Department of Agriculture, Forest Service, Forest Products Laboratory, Madison, WI, pp. 4-1- 4-45.

https://www.fpl.fs.fed.us/documnts/fplgtr/fplgtr113/ch04.pdf (handbook)

· You can find ASME citation resources on the course BlackBoard site, the ASME site (http://www.asme.org/shop/proceedings/conference-publications/references), and the University of Missouri at https://libraryguides.missouri.edu/mae/asmecitation.

Sample ASME-style Technical Paper with In-Text Citations

[image: image2.png]% Contert x [ AMSEIMECE 2016 paper X & Dawnloads

Micrasoft Ofice Home X | (3§ Mail- Mary McCall- Out X x| + -

C @ leam-us-east-1-prod-fleet02-xythos.content blackboardcdn.com /5c0ffebc3fch/10836787%-Blackboard-Expiration = 1612288800000, @  ¥r

©
»
Q@

AMSE IMECE 2016 paper on systems thinking 20160617

Proceedings of the ASME 2016 International Mechanical Engi

\g Congress and Exposition
IMECE2016.
November 11-16, 2016, Phoenix, Arizona, USA

IMECE2016-66069
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ABSTRACT

Engincering students spend the majority of their
academic careers learning tools 1o enable tasks related o
detailed design. For example, a mechanical engincer may lear
1o size a heat exchanger so that an engine would not overheat,
an clectrical engincer may leam to specify gains in a conirol
system to provide desired performance, and a civil engineer
may leam 10 size columns 1o avoid buckling. While these.
analytical capabilities are essential 10 the execution of
engincered systems, there are tools and perspectives related o
systems and their design that are historcally absent in an
undergraduate engincering education.  Through the Kem
Entteprencurship Education Network (KEEN) and the
Universiy of New Haven, the authors have developed a lipped
classroom module that provides a basis in systems thinking as
elted to the conception and exccution of complex engineered
systems. The module could be useful in several areas of the
currculum, but is primarily intended o develop perspectives
and skills necessary 1o ensure a successful capsione design
experience.

The module is broken im0 five lessons:
(1) Foundational - Concepts, (2) Key Systems Principles,
(3) Architecture Development, (4) Multple Views of a
System, and (5) System Verificaion and Validation. Lesson 1
begins with the importance of the problem statemen, and then
proceeds to introduce form and function, function mapping, and
many key definitions (system, interface, architecture, systems.
engineering, and complexity). Lesson 2 introduces key systems.
principles, including systems thinking, systems of systems, and
system decomposition.  Lesson 3 overviews the systems
architecting process and summarizes. the four most typical
methods used 10 develop a system architecture. Lesson 4
discusses viewing a system from six different perspectives.

Darrell K. Kisinke
ME Depariment, University of Detroit Mercy
Detroit, MI, USA

Lesson S presents the systems engincering V model,
reqitements cascading, and verification and validation.

The module includes several nteractive activities and
builtin knowledge checkpoints. There is also a final challenge
Wherein the students must apply what they ve leamed about
systems thinking and systems engincering 10 & hypothetical
problemn.

“This paper will further describe the module content
and format. The paper will lso make the case tha the content
included in the module is essential 0 an effcient, effective, and
rewarding capstone design experience. This s achieved by
Summarizing common pifals that occur in a capstone design
project and how good systems thinking can avert them. The.
pitfalls covered include failure to fully understand all key
Stakeholders’ most important needs, flure to. understand
desired system function n a solution-neutral way and failure to
follow a robust process o map function to form, poor choice of
how o decompose the system into subsystems,
ertors/nefTiiencies in interface definition and management,
and poor (f any) planning for design verificaion and
validation

INTRODUCTION

Engincering educators are recognizing the growing
complexity of engincering challenges.  The designers of
military equipment describe the challenges of ever more.
complex weapons systems [1]. Experts in_ environmental
systems express concerns about meeting the grand challenges
of energy, water, hunger, povery, and environmental
sustainability (2], The complex challenges are causing
educators to examine the competencies insilled in_ recent
eraduates.





Note the two-part title.


   Note the in-text citations [#].

The entire paper can be on the Blackboard site under Research.
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