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Turning Knobs 
and Shifting Paradigms

by Andrew Werth

T here are different ways to think about creativity, from the 

“small-c” creativity of thinking outside the box when you 

finally come up with a way to do a task differently to the “Big-C” 

Creativity of someone like Einstein whose insights completely 

changed the way the entire 

world thinks about physics.  

Douglas Hofstadter thinks of cre-

ativity as “variations on a theme” 

or “knob-twiddling”.  In his book 

Metamagical Themas (a collec-

tion of articles he wrote for Sci-

entific American in the 1980s), he 

writes that, “Making variations 

on a theme is really the crux of 

creativity.” (Hofstadter, 1985)

 

What are these knobs that 

we’re twiddling?  Consider the 

knobs on a (pre-touch-screen) 

stereo system.  The knobs let 

you change things like volume, 

bass, and treble.  When using this 

metaphor to describe creativity, 

you’re turning the knobs on a 

concept rather than a stereo sys-

tem.  For example, the abstract 

idea of “device that plays music” 

might have knobs that represent 

dimensions such as “how the 

music is stored”, “how the music 

is played back”, “how the music 

is acquired”, “fidelity of stored 

music”, etc.

 

In the past, most commercial music was “stored” on vinyl disks as 

spirals of tiny physical bumps in grooves, purchased at a record 

store, played back on a device that spins those disks and converts 

the little bumps into vibrations of sound.  Over the years, inventors 

have tweaked those knobs in many ways.  Storage moved to cas-

sette tape, then to digital compact discs, and now to hard drives 

and memory cards.  For a long time music was  purchased primar-

ily in retail outlets, though other venues appeared such as music 

clubs, mail order, and Amazon.  These days, there’s often nothing 

physical that moves when music is purchased:  it’s just downloaded 

onto a hard drive (and subsequently transferred to a memory card 

on a digital music player).  Note that knob-turning doesn’t always 

need to make things better: many audiophiles prefer the fidelity of 

old-fashioned vinyl records to digital MP3 players.  But each time 

these knobs were turned, a new product and a new market was 

formed and we witnessed a form 

of creativity in action.

 

In my own paintings, some of 

the knobs that I twiddle relate 

to palette colors; design strategy; 

the physical support’s size, shape, 

and material; or how the marks 

that make up my paintings are 

applied (e.g., in one layer or in 

many layers separated by glazes).  

By varying these (and many 

other) knobs, I have a large space 

in which to explore and produce 

new paintings.  If I feel that I’m 

repeating myself, I can either try 

twisting some knobs further than 

I have in the past or in different 

directions, or I can look for a new 

knob altogether.  For instance, 

most of my abstract paintings to 

date have been informed by my 

interest in cognitive science and 

the philosophy of mind.  But at 

some point, I know that I’ll want 

to change “subject matter” from a 

constant into a knob and turn it 

to something else.  I have a list of 

other possible knobs that I might 

someday call upon in order for 

my work to continue to grow and 

go off in new directions.

 

Andrew spoke at the Youth Art Month Reception for High School Students, 

Trenton State House,March 2010
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In order to make knob turning a creative act, however, one has to 

figure out what the knobs are.  This requires thinking abstractly.  

One type of abstraction is generalization, where an analysis of a 

concept’s  common attributes helps you figure out the knobs.  Per-

haps the most creative and satisfying aspect of  software develop-

ment (my previous career) is designing the abstract model for the 

objects in a system and deciding what their knobs will be.  Another 

type of abstraction is metaphor, the “understanding and experi-

encing of one kind of thing in terms of another.” (Lakoff & Johnson, 

1980)  For instance, once you recognize the common metaphor 

that “life is a journey”, you might reason about how to resolve being 

“stuck in a rut” by changing direction and giving yourself a little 

push.

 

Another kind of creativity – “Big-C” Creativity, the kind that leads 

to what we call a paradigm shift – usually requires more than just 

twiddling some knobs.  It may mean changing the set of knobs 

completely.  Einstein recognized that there were problems with 

the Newtonian picture of physics,  where space is absolute and 

time moves along evenly for everyone, and saw that minor tweaks 

wouldn’t solve the problems.  Through clever thought experi-

ments, superior visual-spatial imagination, and sheer hard work, 

he changed the worldview of physics to one where time and space 

aren’t fixed but are curved in the presence of matter and energy.  

Pablo Picasso, Martha Graham, and Igor Stravinsky are examples 

of others who changed the paradigms of their respective fields 

through Big-C Creativity. (Gardner, 1993)

 

While most of us probably won’t be changing paradigms on the 

scale of Picasso or Einstein, we can look for and cultivate opportu-

nities for discovering and turning the creative knobs in our own 

work and for encouraging those we teach to do the same.
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