	Analytical Thinking Method
	
	Design Thinking Method
	
	Significant Differences

	1. Define the Problem
	
	1.Define a Problem
	
	

	Portions of multi-page documents are often misplaced or become un-collated in the course transit
	
	"I have a hard time keeping my multi-paged reports in order."

"My boss is always losing my paperwork. Man, I hate TPS reports. "
	
	ATM looks only at the elements of the process identified in the problem statement. 

DTM focuses on the user and the effect of the problem on environment, existing systems and the user's perception of the process.

	2.Gather Information
	
	2.Gather Information (research) 
	
	

	Find existing data on the physical properties of bond paper. Document other materials that are often stacked, yet maintain their order and quantities. etc.

Examine the elements that may play into the likelihood of documents to become misplaced or un-collated.
	
	Observe printed documents being transported in an office.
 Interview users about their document experiences. 
Search existing patents. 
Get opinions from technical experts in related fields such as , adhesives, mechanical fastening, paper manufacturing, waste disposal, etc.
Find other applicable products that exist in other markets.
	
	ATM focuses on finding practical information. Information gathered is filtered by relevance to the variables in the problem statement. Data  that coagulates into related issues form a presupposition.

DTM looks at tangent elements, factors and processes involved in creating the problem, the role of the human condition in the situation and looks for solutions already existing in similar situations.

	3.Form Hypothesis
	
	
	
	

	A mechanical fastener would be a sufficient means for keeping a stack of paper together, provided it be re-useable and not damage the paper.
	
	
	
	Presuppositions are evaluated on quantity of relevant data and by availability of existing fact to potentially verify the hypothesis.

A hypothesis may incorporate factors that may invoke a more desirable outcome.



	
	
	3.Ideate
	
	

	
	
	What if my paper stuck together?

What if my documents printed to any length?

What if I could send my documents to a supervisor or colleague via computer instead of printing them out?
	
	Questions and observations collected from research are discussed and used to generate a list of attributes, labeled as user needs. 
Ideas are recorded without evaluation or debate.

Each Ideator presents his/her concept, discussing its merits and how it would address user needs.

	4.Test and Collect Data
	
	4.Prototype
	
	

	Wire is readily available, inexpensive , and has physical attributes that lend itself to binding objects into bundles.

 Wires are bent into multiple configurations.

The wires are tested to determine which shapes retain their shapes the longest and which have the most secure hold on papers.
	
	Gum used to stick 2 pieces of paper together. Then glue. Next, double-sided tape. Then a staple. Finally, a pushpin. 

A spool of paper is fit into a printer. A "scroll" is presented as an idea.

A sketch of a screen interface is presented. It shows controls allowing 2 office workers to view a single document from two computers at once.


	
	Rough iterations of the logged ideas are produced and used to garner further discussion.
This step can happen either in tandem with the ideation phase, or may be broke into a separate task.

	5.Synthesize Data
	
	5.Choose
	
	

	The results of testing are organized into data sets that can be easily understood.
	
	A group consisting of leaders and stakeholders evaluates the 3 prototypes. This Leadership group compares the company's principles against the user needs and determine that a mechanical fastener meets most of the product requirements.

 
	
	ATM groups large data sets.

DTM begins filtering against desired attributes.

	6. Form conclusion.

Use Conclusion for basis of new Hypothesis. 

Repeat Steps 3-6.
	
	6.Implement (Synthesize)
	
	

	The results from tested are ranked based on (arbitrary) variables:

Longevity of the wire

Efficiency of removal

Cost of materials

The highest ranking ideas are recommended for production.


	
	Leadership has identified an internal preference for one of the prototypes after comparing all three against their business strategy.  

They decide to prototype a limited quantity of push pins for user testing, realizing that the user testing can indicate user preference and may even indicate sales potential
	
	ATM considers the effectiveness of the iteration as a whole, without weighing specific attributes. The unsuccessful iterations are discarded as all efforts are focused on perfecting one solution. 


DTM relies on the end-user feedback to  justify specific attributes. Ideas not pushed into development are retained, sometimes for inspiration on related projects, or to be reserved as prototypes that will drive direction for the next generation of product

	7. Formalize Conclusion 

(publishing, prototype, etc.)
	
	7.Learn (Evaluate Results) 
	
	

	A prototype is made and sent out for user testing. 

The user feedback indicates that wire performs well , but a few users poked themselves while trying to use the item.


	
	Leadership receives feedback from the user testing. The data indicates that of the 3 products, the user preferred the stick pin.

However, there was some dissatisfaction with the fact that the pin damaged the paper.
	
	ATM looks for inherent flaws in the design.

DTM examines the user's perception of the product  and looks for attributes that can be adjusted for a better user experience.

	8. Retest (verify through reproduction)
	
	 8. (repeat and refine, then) Execute
	
	

	After slightly modifying the previous iteration (smoothing the cut ends of the wire), the wire was distributed for user testing once again. User feedback indicated no negative experience with the product, so it was approved for production.
	
	The team used the process to refine the idea, generating dozens of prototypes in a very short time.  They brought the best 5 concepts to the consumer for testing and found that bending the pin into a loop and eliminating the point not only functioned well for binding paper, but consumers also like that the looped wire was less likely to become entangled when stored in groups.
	
	ATM Multiple revisions leads to the most efficient form, justified by business restrictions or user needs or a combination of the two.

The process can be repeated quickly and allows for attributes to be added or subtracted as the user indicates.  


Analytical Thinking is a derivative of the Scientific Method. It utilizes inductive and deductive logic to evaluate the effectiveness of a proposed solution.
Design Thinking is a process utilizing empathy, creativity and rationality to solve a problem. It yields multiple solutions with defined attributes that can be assigned independent merit.
http://en.wikipedia.org/wiki/Paper_clip
http://www.officemuseum.com/paper_clips.htm
http://www.lukew.com/ff/entry.asp?205
