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After reviewing 22 definitions of creativity, P. K. Welsh found significant levels of agreement about 
the key attributes of these definitions.  From her review of the literature, she proposed the 
following definition: “Creativity is the process of generating unique products by transformation of 
existing products. These products, tangible and intangible, must be unique, and must meet the 
criteria of purpose and value established by the creator”.1  

 
Isaksen and Treffinger defined creativity as “making and communicating meaningful new 
connections in order to think of many possibilities, think and experience in various ways using 
different points of view, think of new and unusual possibilities, and guide in generating and 
selecting alternatives.”2  

  
Creativity is the ability to make “combinations of previously unrelated structures in such a way 
that you get more out of the emergent whole than parts you have put in.”3 
 
All these definitions point to the fact that creativity is a “transforming of existing products,” 
“communicating new connections” or “combinations of previously unrelated structures.” These 
definitions not only define creativity but also give us a clue on how to be creative.   
 
These definitions help creativity become more of a concrete concept than a mystical one.  It is a 
skill that can be developed if we can learn to view things in a new way.  We need to learn how to 
play with, combine, connect, or transform ideas in a surprising and useful way.   

 
Three especially important aspects of creativity to the designer are: problem finding, new 
combinations or connections, and the ability perceiving things in a nonhabitual way. This paper 
addresses the latter two concepts.  Problem finding is the most intriguing of the three, but is 
beyond the scope of this paper.   

 
Books on creativity are full of techniques to help make new connections or combinations.  Most 
creativity techniques are to help view things differently than we have before. Techniques force our 
thinking down a new and sometimes uncomfortable path. These techniques include; analogies, 
metaphors, questions, checklists, brainstorming, attribute listing, and mind mapping. Other 
experiences are adopted, adapted, or evolutions of popular techniques that include: recycle, 
excursions, attribute substituting, modifying, removing, and forced combining.  
 
Evaluation of creative ideas is a very subjective task but there is a criterion.  All of our creative 
experiences are evaluated on fluency, flexibility, originality and elaboration, as prescribed by 
Robert Sternberg in his book Handbook on Creativity. “Typically creativity tests are scored for 
fluency (total number of relevant responses), flexibility (approaching the problem from a number 
of directions), originality (the statistical rarity of the responses), and elaboration (amount of detail 
in the responses).”4  

 
 
 
Combinations and Connections 
 



Brainstorming Experience. Brainstorming is a good springboard for a discussion of how ideas 
connect. Quantity, not quality, is the goal of the experience. The purpose of the session is to 
“spark off” of other student’s ideas and to recognize the patterns of thought. The instructor draws 
an image on a white board, for example, Abraham Lincoln in a bathtub, (upper left in Fig. 1) and 
asks the students to guess what it is. When the students have guessed, the instructor asks them 
to add 100 more “Who’s in the bathtub?” ideas. The students are doubtful that they can do it, and 
then surprised how easily ideas come, and then are confident they could do more. Each student 
who draws an idea makes a connection with an idea in another student’s mind. There are 
associative categories that begin to form. For example, someone draws Mickey Mouse in the 
bathtub and a whole group of cartoon characters follow, someone draws a superhero, and a 
whole group follows. There are ideas that spur new categories and those that fill in the 
categories, then those that cross category boundaries creating even another new category.    
 

 
 

Fig. 1. Who’s in the bathtub? brainstorming experience.  
 

Metaphor Experience. "The greatest thing by far is to be a master of metaphor." It is "a sign of 
genius, since a good metaphor implies an intuitive perception of the similarity in dissimilars." said 
Aristotle.  There are many ways to use the idea of metaphor.  One example is the “random word 
association” technique. This technique forces the student to create a metaphor. Students were 
asked to brainstorm a product idea, in this case, a camera. They were given a random word from 
a random word bucket. They were to use the word to help them generate ideas for the camera. It 
was explained that they did not need to use the word literally, but the word could be used as a 
metaphor and that the word could define the form, function, or other meanings of the product.   
 
One student did well on flexibility. The word was “pyramid,” and her explanation of the concept 
behind her camera design showed good flexibility. She explained that a pyramid was a place 
where everything was put that a pharaoh would need in his next life, everything you need in one 
compact space. That led to a camera design that had the same philosophy. Another student, 
whose word was “pebble,” did well in fluency. She had a lot of forms, but the flexibility was not 
there. All the forms were pebblelike cameras. A student whose word was “Sun” did well in 
flexibility, originality and elaboration, but not fluency; he only had a few ideas. A student with the 
word “recoil” was successful in all four aspects. (Fig. 2) 
  



 
 

Fig. 2. Recoil camera random-word metaphor experience.  
 
Visual Analogy Experience. This uses visual and verbal references to help make connections to 
the ideas that are being developed. This assignment is particularly good at developing form 
combinations. The definition of form for this assignment is a material that has had a force act 
upon it. You may use environmental references such as water, land, rock, sand, snow, and ice. 
You may use living things as references: animals, bugs, fish, birds, plants, and so forth. An 
assignment shows a picture with a brief description of the material and force and the student is to 
make a form analogy to the product being designed. (Fig. 3)      

 



 
A force (water) creates a collapse in the ice flow, causing segments of the whole to 

move….5 
 

  Fig. 3. Natural Visual Analogy experience.  
 
Attribute Listing Experience. Attribute listing is the process of breaking down a product or process 
into its component parts, and then thinking about the attributes and the effect the attribute has on 
the whole. Attributes can be broken into categories such as: form, functional, environmental, and 
perceptual attributes.  Attributes can be listed using an existing product as an example (Fig. 4) or 
attributes can be listed in generic categories. (Fig. 5) Once the list is complete, the new 
combinations can begin. These new combinations are accomplished in a variety of ways: 

 
Fig. 4. Attribute listing experience. 

 
Substituting. This experience substitutes one attribute for another. If working with a category or 
form and the attribute is geometric, substitute organic.  If the attribute is material, as in the case of 
the screwdriver, substitute plastic for rubber or substitute a square shaft for a round one. 
 
Modifying. Modifying is not changing one attribute for another but modifying the attribute itself. In 
the case of the screwdriver, modify the orientation or the shape of the handle. 
Typical questions: What happens if a component is shrunk or enlarged? What will happen if the 
process is modified in some way? 
 
Removal. Removing attributes from the list is done in order to simplify the design or experiment 
with how to remove attributes completely or combine two attributes into one. Removal may also 
include changing attributes that are dependent on each other to be independent. What if the shaft 
is removed? What if the handle is removed? What the dependency of the tip to the shaft is 
changed? 
  
Forcing Combinations. Combining attributes in a unique way can be accomplished by taking an 
attribute from each category and randomly connecting them together to create new combinations. 
The categories are given, and then the students brainstorm the attributes that fill the categories. 
In a nonpractical environment, like the classroom, the wilder the ideas in each category the more 
surprising the combinations. For example, Fig. 4 shows an example of a suspended piece of 
furniture for the garage with a foam rubber cushion held together with tie wraps whose basic 
material is wire.   



 
Furniture Attribute Listing 

 
Structure Environment Cushion Fasteners Material 
Cantilever Bedroom Velvet Screws Metal 
Suspended Bathroom Grass Glue Wood 

3 Legs Beach Foam Rubber Staples Concrete 
Inflatable Living Room Water Bungee cords Plastic 
Folding Garage Rattan Tie Wraps Wire 
Movable Basement Bubble Wrap Sewn Leather 

 
Fig. 5. Attribute Listing experience.  

 
 

 
 

Fig. 6. Furniture forced attributes experience.  
 
Question Experience. This experience is simple but can yield good results.  The technique is as 
simple as asking yourself a question in relation to your product.  “What if?” is a question that can 
be asked.  Wendall Castle, an internationally renowned furniture designer, uses this technique 
extensively. He asked, “What if a table had no legs?” which leads to a suspended table. The 
same question about chairs resulted in a series of cantilevered chairs. Edward De Bono teaches 
the concept of asking provocative questions. He uses the example of “what if” cars had square 
wheels? The question sounds absurd, but forces us to think in a different way. This could lead to 
the development of a very robust independent suspension. The question experience assigns the 
students to look at things in their apartment and ask, what if?    
 



 
 

Fig. 7. Furniture forced attributes experience.  
 

Another great question is, “Why?”  When you ask “why,” you should ask it at least five times. 
 

Nonhabitual Seeing  
 
Woodrow Wilson said, “Originality is simply a fresh pair of eyes.”6  And William James says, 
“Genius in truth means little more than the faculty of perceiving in an un-habitual way.”7 Un-
habitual seeing is also called rule breaking, rut jumping, paradigm shifting, thinking outside the 
box, and having an open mind. All these terms describe the ability to view things in a new light. 
 
Recycle Experience. The recycle experience asks the student to look at something in a new way. 
They are instructed to find an object that is usually discarded or their useful lives short lived, and 
develop a new use for the product. Samples of discarded objects might be: CDs, jewel cases, 
water bottles, disposable plastic containers, short pencils, metal strapping, aluminum cans, or 
pens that are out of ink.    
 



 
 

Fig. 8. Recycle experience: CD case picture holder  
and eraser earring backs. 

 
Excursion Experience. In the excursion students are asked to solve a design problem. Once the 
problem is presented, they go on an excursion to a content-rich environment, such as a hardware 
store. They are to wander the aisles looking at everything as a possible solution to the problem. 
Don’t make a decision until all the aisles are covered. The process is more important than the 
result. After you have looked at everything, select a solution and present it. 
 

 
 

Fig. 9 Excursion experience: Clear-plastic light plate and mousetrap picture 
holder.  

 



Linus Pauling said, “The best way to have a good idea is to have lots of ideas.” Design students 
are hired for their ideas and their ability to communicate them. These experiences help students 
explore the possibilities of finding new ideas using these and other techniques as a tool to make 
new connections, combinations, and see in a nonhabitual way. The hope is that the ideas will be 
surprising and useful.         
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