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Intrecvdicn/ Metivaiien

» Motivation: Desire to present advanced engineering concepts
to lower-division students

» Problem: Traditional approaches geared to more experienced
learners

» Approach: Engaging in conversations vs. presenting lectures

» Goal: Teaching lower-division students how to understand
and apply the art and science of modeling

» “Aesthetic creating... happens to be the most natural kind of
creating there is. A sensitive encounter with the world leads to a
new creation that expresses what we feel.”

» “In the world that actually exists, tomorrow gets pioneered by
the intuitive lives of artists, scientists, and little kids playing on
basement floors.”

» “Creating what matters and has not existed before starts with
what matters to us. We don’t create, or we do so very poorly, by
coercion. We create because we feel like it.”

» “Intuition and deduction, the wellsprings of art and science, are

intertwined in the pioneering life.”
***All quotes from Creating Things that Matter, by David Edwards
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Conversafional Approacn/ Metneds

The Renaissance Foundry — Elements and Paradigms. Arce et al. 2015 (Modified from Arce, 2014)

Caliiaiive Ouicomes/ Resulis

Oor Pilel Euler]

» Exposure to various mathematical concepts before encountered in class
» Preparatory mathematical framework

» Development of analytical skills

» Practice searching for information on their own

» Simulation of the “real world”

iscussions Benetical EriedEs

» Has high potential to encourage student engagement
in acquisition of knowledge

» Enhances students’ research interest

» Provides friendly environment for learning useful
mathematical approaches for engineering problems
encountered in other courses

» Develops appreciation of artistic elements of
engineering modeling

ConcIvsions

» |s an effective way to increase students’ interest and
skill in engineering modeling

» Makes math modelling more approachable and
inviting for students

» Allows a student with minimal mathematical
knowledge to explore and understand fundamental
aspects of engineering

» Does not require significant time or resources on the
part of the instructor/facilitator

Reteience’s

Edwards D. 2018. Creating Things that Matter

Arce PE. 1994. The Colloquial Approach. J Sci Educ Technol. 3(3):145-160

Arce PE, Schreiber LB. 2004. High-Performance Learning Environments.

Chem Eng Educ 286-291

» Arce PE et al. 2010. The Soccer Ball Model. Chem Eng Educ. 44(2):111-118

» Arce PE et al. 2015. The Renaissance Foundry. Critical Conversations.
1(2):176-202

» Jackson J et al. 2008. Modeling Instruction: An Effective Model for Science
Education. Sci Educ. 17(1):10-17

» G@Green G, Smrcek L. 2005. On the Developing Role of Physical Models in
Engineering Design Education. Eur J Eng Ed. 31(2):191-200

» Beagon U, Holmes N. 2014. Role of Model Making as a Constructivist Tool.
Ir J Acad Pract. 3(1):1-27

» Rogers P, Freuler RJ. 2015. The “T-Shaped” Engineer. 122nd ASEE
Conference, Seattle, WA

» Akay A. 2003. The Renaissance Engineer: Educating Engineers in a Post-
9/11 World. Eur J Eng Ed. 28(2):145-150

***Please note that all uncited images are the authors’ own.

YV V V

Ackaowledgments

| would like to thank Tennessee Tech University and the Chemical
Engineering Department for their support.



