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Project goal
For undergraduate students in arts integrated STEM fields (STEAM) to engage in interdisciplinary 

research, design, and construction of a kinetic sculpture in collaboration with UMBC and local 

community partners.

Abstract
Inclusiveness is the foundation of Kinetic Education. The Kinetic Sculpture course within the 

INDS department at UMBC was created to exemplify how academic inclusiveness can inform 

undergraduate coursework, with students of every background contributing to a collective 

objective. As part of this course, students are expected to contribute to the design, creation and 

implementation of a human-powered vehicle representative of the chosen topic of interest. The 

course launched in the Fall 2014 semester with a focus on sustainability. Throughout the 

semester, students created a design for a vehicle that symbolized the monstrous effects material 

pollution has had on aquatic ecosystems around the world: The Kraken. This experiment in 

project-based learning will exist as a model for the development of future Applied Learning 

Experiences, in addition to contributing to best practices for arts integration in STEM education, 

commonly referred to as STEAM. Via a poster to exhibit the challenges faced by the team in the 

research and development phase of the project, a live demonstration to exhibit the collaborative 

production, and an interactive activity to involve the audience in the process of upcycling, this 

presentation will encompass each facet of the KSR project.

Research
A.     From our course text McDonough&Braungart (2013). The Upcycle. Beyond       
Sustainability: Designing For Abundance.
McDonough&Braungart’s core argument is that the design of our waste disposal system has to 

change the paradigm of “less bad” (reducing toxicity) into “doing more good” (keeping valuable 

“technical nutrients” in the technosphere rather than letting those nutrients – such as plastic waste 

– enter the biosphere). Braungart argues that we have a “carbon in the wrong place problem.” 

B.     The documentary film Midway by Chris Jordan (2013) is an example of when 
technosphere and biosphere collide
C.     Pacific Garbage Patch diagram
D.     Plastic bottle disposal and recycling: From the MSLK Watershed project 
-1500 is the number of plastic water bottles consumed in 1 second in the US! 

-Out of the 50 billion bottles of water being bought each year, 80% end up in a landfill, even though 

recycling programs exist.

-17 million barrels of oil are used in producing bottled water each year.

-Bottled water costs 1,000 times more than tap water. Drinking 2 Litres of tap water a day only costs 

50 cents per year. 
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upcycle
[uhp-sahy-kuh l]

verb (used with object)
Reuse (discarded objects or material)

in such a way as to create a product of a

higher quality or value than the original

The opportunity to upcycle trash, or 

turn it into new products, was vast

(as adjective upcycled) upcyled furniture.

“Upcycle definition.” Oxford Dictionaries. 

Web 19 April 2015. <www.oxforddictionaries.com>
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A.     Definition
 “Compound concepts are terms that bridge domains and that summarize and 

stand for some integrative understanding (e.g., biochemistry, proteomics). 

These concepts may be either existing terms that get more complexly 

redefined or neologisms.”(Miller&Boix Mansilla 10)

   
B.     Application
A “kinetic sculpture” is a compound concept that integrates physics/engineer-

ing with visual art.

Interdisciplinary Strategies to achieve 
“balance” of disciplinary perspectives

an e�ort to make a kinetic sculpture out of 
renewable materials. Challenge: how to 

integrate boat with bicycles and still float.

made from 2000 plastic bottles and four large 
tricycles: similar problem as first design; 

engineering consultant noted steering challenges 
and too much stress on bicycle wheels.

as symbol of a parable of sustainability. Too 
obvious and literal.

 with a floating “skirt” of plastic garbage. Too 
literal.

too much of an engineering challenge; weak as an 
artistic symbol of sustainability.

approved by the team in November 2014. As a 
symbolic gesture, our goal was to use 1500 bottles 
on the Kraken. We are closer to 2000 at this point 

and still need more.

Based on the 2004 article by Miller &Boix Mansilla entitled Thinking Across Perspectives and Disciplines , the KSR 

team employed two “bridging strategies” in their design process: 

1.   “Reasoning through analogies” 
a.   Definition “Analogy involves mapping the properties and relations from one domain onto those of another 

domain.  Analogical thinking allows us to apply the theories and concepts of one discipline to those of another 

domain. Similarly, a particular object of study can reveal new properties when placed in multiple analogical 

relationships.” (pp. 9-10) 

b.   Application: The KSR Team’s insight and core analogy is that the plastic problem in the oceans – especially the 

Pacific Garbage Patch – is like a new monster of the seas. To symbolize data from (NOAA) National Oceanic and 

Atmospheric Administration (NOAA) and Seaplex (http://seaplexscience.com), the KSR team drew from an ancient 

image: The Kraken or legendary sea monster  thus connecting oceanic science, visual art, history, literature (see 

Tennyson poem entitled “The Kraken” below), and sustainable design. 

2.“Advancing through checks and balances” 
a.Definition: “This involves a continuing use of different disciplinary perspectives as checks on one another ... a 

process of [using different disciplines to keep] one another intellectually honest.” (p. 12)

b.Application: KSR Team member and mechanical engineering major Gabriel Margarida refers to the generative 

tension as a “see saw”: “To get to this point took a lot of collaboration between artists and engineers. I think from 

this process we all learned how this design process is almost like a see-saw. The more you focus on the 

engineering aspects of the design the more you take away from the artistic. The key to this process is finding that 

balance of both to get something that can make it through the race but also convey a powerful message to the 

audience.” 

c.Stephen Moore, a computer science major, describes the integrative process as a balance: “The unique 

takeaway from INDS 430 has simply been learning how students from diverse disciplines can actually ease this 

process if proper communication is upheld.  While it was important to allow the artists the necessary creative 

freedom to express the underlying theme of our creation through their designs, they needed to remain within the 

bounds of technical feasibility. Likewise, the engineers had to be willing to sacrifice maximum efficiency in their 

systems to ensure the design’s artistic impact was not hampered. Achieving this balance has been a struggle, and 

the necessary skills to do so comprise the greatest lesson I learned from this course.”

KINETIC EDUCATION

 The Surrey 350 lbs plus riders 800 lbs Pontoons 150 lbs. displace up to 1920 lbs,
providing positive buoyancy 
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