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THE WAY OF DESIGN AND DESIGNING 

Product designers are a unique breed.  Other disciplines look to decipher the ways we work to glean 

methods for innovation.  Outsiders call it Design Thinking.  But some will argue there is no separation 

between the act of designing and design thinking.  Many non-studio trained outsiders constantly probe 

and try to find that magic formula.  And on many occasions there are well documented dissections of 

what we do and how we approach everything from simple to wicked problems.  Even our own profession 

has difficulty expressing why we are so relevant and unique to other disciplines.  The theory of design 

and application differ greatly.  But this combination of tacit knowledge and skills coupled with external 

world knowledge, allows studio designers to think, process, and act upon information quite differently than 

many other professions and people.  

  

Based on a studio-based education, one knows there are significant differences between thinking and 

making. Making in three-dimensional mediums is a very different endeavor compared to theorizing about 

the act.  It is these nuances within the process of making that differentiates a product designer from many 

other professions. There is a range and depth of both knowledge and skill that intertwines.  It is the 

coupling of tacit skills, cognitive abilities, and experiences that produces a unique mind set.  Design, the 

act of designing, and design thinking create unique mental and physical connections which afford new 

relationships and possibilities. 

COGNITIVE BASELINE 

To enable a discussion of an incredibly complex topic, it is best to create some semblance of a baseline 

in relation to the human mind.  Many cognitive scientists will simplify the modes of cognition into two 

camps.  In this case, this paper will use Robin Hogarth’s dichotomy structure of tacit system and 

deliberate system derived from research positions of Seymour Epstein and Kenneth Hammond. The 

deliberate system processes information through conscious mechanisms.  This system requires mental 

effort, conscious attention, and resources.  These processes draw on the short-term or working memory 

and long-term memory.  It is not automatic and can involve content (what is being processed) and rules 

(how it is being processed).  The tacit system encompasses processes that occur automatically and 

essentially without use of the conscious attention or effort.  This is an important distinction because most 

scientific literature defines intuition as thoughts that are arrived at with little apparent effort or deliberation.  
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If we can enhance and exercise our short-term and long-term memories, then it is reasonable that we can 

enhance our intuitive system.  Similar to categorizing cognitive systems, scientists also simplify 

processing (learning) modes into a manageable number of distinctions.  Donald Norman portrays his 

three types of learning as: accretion, restructuring, and tuning.  We recognize there are multiple and 

varied systems for information processing.  But for discussion sake we will acknowledge there are 

different cognitive categories or capacities in relation to learning and doing.  In addition to this, an 

individual’s learning is shaped by their own personal experiences.  

 

Intuition can be clinically defined and applied in a range of contexts.  A bevy of literature is devoted to 

intuition in relation to survival and decision making. However, Hogarth best frames the related terms and 

brings some clarity between: instinct, insight, and intuition.  Instinct can be considered inherent response 

tendencies that occur automatically.  This is closest to a primordial or fundamental survival process and 

state.  We can consider this as a basic level of information processing that supports and maintains life.  

Defining insight can be best described through a story example.  The particular insight which occurs in 

the Archimedes bath displacement story, outlines a number of constraints to a definition.  Archimedes 

noted the water level change only when his perspective changed.  And at the moment, he was not 

actively or consciously seeking the solution to the given problem – ‘though already he possessed the 

knowledge necessary to solve the problem.’ Hogarth, 2010.  Ironically Newton, Poincaré, and other 

notable scientists have similar stories of a form of subconscious process that allow them to access key 

pieces of information and make the necessary relationship and connections.  Most apt to product 

designers may be Kenneth Bowers and his colleagues’ position: ‘Intuition involves informed judgment in 

the context of discovery.’  Bowers et al. proposes that there are two stages of intuition: guiding and 

integrative. In the guiding stage there is a sense of tacit coherence that guides the process of activating 

or tapping into memory and experiences.  Secondly the integrative stages occurs when a particular idea 

or concept has reached above a threshold of awareness – this is the eureka or a-ha moment.  Insight and 

Intuition are undoubtedly related.  The main distinction is that insight is the conscious output from a tacit 

and deliberate process.  Intuition operates under the radar and links the unconscious, tacit complexities 

while building connections and relationships.  Refer to Image 1: Intuition and Insight Relationship with 

Design Mental Process Subsets.  

 

However, the previous rule can see similarities in analytical information processing. Consider a simple 

multiplication problem. The mind can quickly respond automatically because of the mental muscle 

memory.  In relation to mathematicians and more difficult problem sets, these analytical problems can be 

dealt with intuitively because they live and work in that realm.  So what is the intuitive thought processing 

equivalent if intuition is an automatic and immediate response?  As a design educator, we need to be 

creating ‘problem sets’ that place student designers in situations that exercise their experiential and 

reflective cognition.  We can accomplish this through pulsed thinking (Kahneman’s thinking fast and 

slow), varied lens and point of views so that they can attain a sense of confidence in their multi-faceted 

processing methods.  
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 Image 1: Intuition and Insight Relationship | Design Subsets 

STUDIO-BASED EDUCATION: TRAINING INTUITION 

From day one in studio-based education, product designers are being trained in the basics of form giving.  

Our beginning courses called Generation of Form and Meaning of Form are concerned with basic hand-

eye-mind connections.  The foundation of design principles begin with 2D and 3D form giving.  Inherently, 

in the act of making and manipulating physical material, designers are learning experientially.  This is the 

first step in training intuition.  Knowing when to stop sanding the material; feeling the sense of weight and 

mass; understanding the limitations and properties of the structure.  On a basic tacit sense, designers are 

gaining that gut feeling from the built world and through their intent of building new artifacts.  

 

At the higher levels, the complexity and challenges increase due to variables that either cannot be fully 

understood or are dynamically changing.  In these cases, the projects are built on tools and methods of 

the profession: visualization and creation in 2D and 3D mediums, research methods, customized versions 

of the scientific method, categorization and pattern finding.  In these cases, product designers are 

challenged to synthesize their own analytical and intuitive processing to make sense of complex 

information.  With or without prior knowledge and experience, they externalize thoughts and ideas into 

abstract conceptual models building frameworks of both previous knowledge and their intended future 

models.   
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This hybridized type of education forces students through their own mode of reasoning.  Their experiential 

and reflective cognitive processes pulse though a dynamic field of known information as they test ideas 

against their intended goals and project parameters.  And if one has been in studio-based education, a 

significant amount of ‘good stuff’ happens between the gaps and lines of distinct process stages.  The 

networking and social activities at conferences is looked forward to rather than most of the presentation 

sessions.  An analogous affect happens when designers focus and drill down on a subject and then pull 

away into another environment, get feedback or other input from another person and point of view, or let 

the information process over time without definitive or deliberate concentration.  Additionally, studio-

based students learn immensely from each other and this peer to peer interaction.  This unique distinction 

is left out of many design thinking literature as part of the 'secret sauce'.  Appropriate innovation is not 

entirely formulaic.  A semanticist phrase may best sum up overly prescriptive design thinking innovation 

processes: ‘The map is not the territory.’ 

PREPARATION FOR AN EVER CHANGING WORLD 

We have seen our industry change quite significantly over the course of several years.  Most recently, 

technology has brought interaction on various levels to be a new challenge.  Product designers have 

roles as forms givers, researchers, interaction designers, service designers, social innovators, and 

strategists - just to name a few.  How can a single profession that is humbly termed 'product design' place 

so many people in such diverse roles, be prepared for so many different responsibilities?  Why have so 

many industries and professions turned their attention to product design’s methods of magic for 

innovation?  What makes our education so unique and valuable?   

 

Working in both the physical world and imagining an alternate one requires a range and depth of known 

knowledge coupled with tacit and implied simulations.  Product designers are required to foresee and 

forecast future products, environments, contexts, and human behaviors to make decisions.  We are 

futurists whether we asked for the job title and responsibility.  

 

Product designers are looking for relative meaning as a function of the problem statement or original 

intentions.  These mental subsets of design thinking processes can be broadly identified as frame, 

contextualize, and customize.  Refer to Image 1: Intuition and Insight Relationship.  The subset, Framing 

in layman terms is getting an overall grasp of the problem.  The designer frames information if relation to 

the intended problem.  This is why product designers usually ask for everything and anything subject 

related to the problem.  Then filter and edit the information once they have a broad enough idea of where 

the subject matter limits are.  Contextualizing information in relation to one’s prior experiences relates 

disparate pieces to make semblance and sense through connection, collaboration, and relationship.  And 

Customization is the creative thought processes that entertains what is possible and how to accomplish 

these ideas and goals.  This is the compilation of how an individual designer’s mind set typically manages 

explicit external world information while still bringing their personal experiences to bear.   
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INDUCING INTUITIVE METHODS AND TECHNIQUES: DESIGN THINKING INTUIT  

As an educator, we need to be providing tools, methods, and techniques to place students in a mind set 

that can accept complexity while allowing for analyzing and synthesizing.  The separation of design 

thinking (from the act of designing) allows cognitive dissonance to be invoked for a discussion purposes.  

These Design Thinking Intuits are notable because they are methods and modes of thinking that enable 

designers to capture and process information differently than most other disciplines. 

 Frame | ReFrame:  defining the area, scope, and problem in relation to intentions and goals; determining if the 
given problem is not in conflict with the overall goal 

 Mental Models: creating visual and tangible conceptual models of systems their interactions, relationships, and 
affects 

 Point of View | Scale View | Pulsing View: point of view is fundamentally feedback from external sources or the 
designer shifting their perspective; scale view is the macro, micro, and everything in between that allows 
designers to see the big picture in relation to product details; pulsing view is the combination of experiential 
and reflective modes working over time  

 Forced Fits: breaking the norm requires entertaining impossible situations.  Alternately conceived as suspension 
of belief in either story or scenarios, this method induces improbable, humorous, and strange interrelationships 

 Futures: forecasting and proposition of new artifacts, environments, contexts, and uses through simulation and 
visualization mediums 

 

Frame | ReFrame 

To be an aware and conscientious designer, one must frame the problem appropriately to solve the 

correct problem.  To do this and ensure one is ‘doing the right thing’ separate cognitive shifts should be 

employed.  Otherwise, design tunnel vision and the resultant artifact will become just another redesigned 

version of a previous product with marginal improvements.  

  

Therefore we employ the technique of Frame | ReFrame.  In most cases, the problem scope is far too 

narrow and creates limited problem definitions such as: redesign a leaf blower, redesign a hand mixer, 

etc.  The fallacy of defining the object to be (re)designed is that immediately creates preconceived 

constraints.  Given there are times which require version updates – but the Frame | ReFrame method 

insures your intent and goals are still true to the user and context of use.  Therefore to allow innovative 

and intuitive thinking to occur, your scope should be broad and capture the essence of the goal.  The 

purpose is not to redesign a leaf blower but is to develop a method or product system that moves and 

manages loose leaves.  This may sound elementary or too simplistic, but this sets the stage for broad 

brainstorming and enables both new ideas for low tech and high tech solutions.  This is the first point of 

counter-intuitiveness.  It is the hope that designers will not take for granted what has already been 

created and re-design an object.  But instead to view the perceived problem from a holistic perspective. 

PROBLEM DEFINITION ≠ REDESIGN PRODUCT VERSION X 

 

Mental Models 
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The power of visualizing cannot be underestimated.  This becomes a language in itself allowing designer 

and team members to establish a common denominator.  The power of making these elements tangible 

(post it notes, moveable elements), exponentially increases possibilities as the designer can easily and 

physically manipulate parts of the system to reconfigure, re-imagine, identify opportunities, and create 

wholly new concepts.  

 

Image 2: Conceptual Model for understanding visually impaired people and their kitchen systems. Scott Alberstein 

Point of View | Scale View | Pulsing View 

This range of methods is at the core of being a good planner, teacher, doctor, or designer.  One has to 

place themselves in other people’s shoes, imagine being a child again, consider and simulate being 

visually impaired, or pretend to be a bicycle thief to create a better property securing system.  Essentially 

the ability to disembody oneself to consider a range and depth of view points from multiple angles, scale, 

and time.  
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Image 3: Points of View example. Wayne Chung 

Forced Fits  

These come in many shapes and sizes depending on the project, problem, intent, and goals. One visual 

method coined ‘Unmaterial Material’ is about showing students improbable uses of material or 

structures.  A perfect example is gorilla glass.  The reaction of this material properties under stress is 

unreal.  Glass inherently has relative high impact resistance but is assumed to have minimal 

ductility.  Ductility can conceptually be perceived and imagined when considering metal or wood.  But 

when introducing something foreign or alien like a ceramic that is typically brittle, students’ minds are 

shifted from their preconceived notions.    

 

  

Image 4: Tensile strength of Gorilla glass. http://www.howstuffworks.com/everyday-tech/gorilla-glass.htm 

Another method of Forced Fits is a Mad Libs matrix version of taking another designers problem 

statement and artificially selecting three variables that will have to be incorporated into the design. 

Typically we select a user, environment, and a material detail of the object.  This technique starts to 

embed the Point of View criteria.  This method’s purpose is not to solve the original problem in a neat and 

succinct manner.  It’s purpose is to shift the designers thinking to envision combinations that may be 

unrealistic to prime them for similar modes to thinking and imagining.  

 

 

Image 5: Forced Fit Matrix designing for vision impaired adults. Laura Tjho 
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The purpose of the instructor is to create an environment of discovery, experimentation, and investigation.  

Working through visual and tangible methods is a natural output and results in innovative thinking.  As 

students bring all their mental faculties to bear with their own unique experiences, appropriate innovation 

can occur and the next best thing has been nurtured through an imprecise process.   But nonetheless a 

process that requires acknowledgement, sensibility, and empathy to time, place, and context so that 

designers can imagine the impossible.  

 

Image 6: Gyroscope stabilizing camera mount. Josh Newby  Image 7: Public Bicycle Secure Center. Russell Andrews 

PARTING THOUGHTS  

The irony is that designers are constantly required to build and create intuitive products, interfaces, and 

systems.  If we cannot integrate our own unique mental skill sets with our tacit and deliberate knowledge 

based information, we in essence do a disservice to our main constituents.  

 

Intuitively, most instructors tell students to purge their initial solutions to a project problem.  Go ahead 

sketch it out, build it, and explore the nth degree of possibilities of that first gut solution.  In most respects, 

by going through the design process, usually the student finds a better solution than their first.  Or even 

stronger case for a slightly altered first solution.  But it is not enough to rely on simply asking for more and 

more iterations as the method to hopefully integrate the explicit and tacit knowledge.  Invoking methods 

for shifting students’ mind sets, enable them to be more creative within the design process.   

No two projects are ever alike.  So the methodology of approach needs to be flexible and dynamically 

adjusted so that a designer can maximize their own experiences and world knowledge to create the 

connections, correlations, and relations that enable appropriate innovation.  
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