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Abstract 

The fundamental purpose of studying engineering is to absorb technical and scientific 

knowledge that can be applied to the design and manufacture of physical or mechanical systems. 

Studying mechanical engineering has provided a knowledge base that roots itself in technical 

ability; however, engineering often overlooks the ‘soft-skills’ necessary for human-centered 

design.  Design is rapidly becoming both an art and a science.  It is the duty of the designers and 

engineers to make the form simple, meaningful, and intuitive while also performing its function. 

The new corporate landscape sees the need for a new breed of the 21st century engineer. 

Engineering education is at the heart of the issues, but engineers must strive for growing 

themselves.  Communication skills, design sensibilities, and collaboration are factors that the 

21st century engineer must have to be successful.  With the background technical knowledge, the 

engineer will be able to do anything and lead effectively.  Design thinking holds the key to much 

of these needs.  If introduced into engineering curriculum the design thinking framework of 

discover, design, and deliver offers a means to hone an engineer’s skills for designing product 

experiences and creating powerful solutions that users will love.  

 

Introduction 

The 21st century world looks vastly different than previous centuries.  The introduction 

of technologies that have replaced jobs and the ability to actively target users with 

advertisements are examples of how different this world is.  In the workplace, design-led brands 

are creeping up on the larger established companies of the 20th century.  Many once 

rigidly-defined job descriptions have started to dissolve, as engineers and designers are both 
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involved up front in the development process.  The Industrial Age style of education has left 

engineers with too few tools to be successful thought leaders.  Skills demanded of workers today 

are lost in the technical education of engineering.  In the United States, engineering itself has lost 

some of the respect with which the profession was once so highly held.  The engineers produced 

are not as dynamic as the 21st century business landscape need them to be.  

One process that would be highly valuable to engineering education is design thinking. 

This human-centered process introduces storytelling abilities, leadership, a comfort with failure, 

and collaboration; all of which are important characteristics for engineers to deeply understand. 

The entrepreneurial engineer of the 21st century has vision.  He/She can be a leader in the field 

using empathic design, entrepreneurial skills, and a knowledge rooted in technical engineering 

abilities that goes beyond memorization; it provides methods of solving complex problems for 

which there is no perfect solution. 

 

Literature Review  

We are living in the 21st century.  Technology has a firm grasp on the minds of billions 

of people, the landscape of manufacturing has dramatically shifted, and the role of an engineer is 

being reshaped.  Galloway [1] describes how the public’s view of an engineer has become 

diminished, often now being viewed as technicians.  She cites many deficiencies, including 

management and communication skills, claiming that engineering education focuses on 

absorbing knowledge and is structured for students to acquire as much technical knowledge as 

possible during undergraduate study.  
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Now in the 21st century, there are a host of other areas that the engineering discipline is 

expanding to cover.  These include soft skills, sustainability, and ethical considerations. 

Engineers are tasked with creating the physical world in which humans live.  Mannel [29] writes 

how the landscape of engineering product design is changing through computer-aided 

engineering and 3D simulations.  These methods of virtual prototyping have shortened product 

life cycles and increased possible iterations.  With these tools, the engineer is no longer paid 

based strictly on skill but on problem solving abilities, creativity, and thoughtful design.  

What is invaluable is the ability to find and evaluate information quickly, acquire 

necessary resources, and  successfully use soft skills.  This is where effective design is critical. 

Dimensions magazine explores how product innovation must change.  “...Engineers need to think 

outside the box, explore ideas, experiment with new ways of design, and still satisfy overall 

demands of time and money.” [30]  The article asserts that the Internet of Things will change the 

landscape of the value chain, especially in product design, engineering, and product 

development.  This article offers further proof of how technology is transforming the 

manufacturing and engineering industries.  At this point, it is important to note the importance of 

Chapter 5: Leadership. [1]  The transformations occuring in the product development and 

manufacturing industries has shifted the role of the engineer in the workplace.  Much of the 

public perception today is that engineers cannot and should not be leaders.  This is not to be 

confused with managers.  “Leaders are visionaries and strategists.” [1]  The engineering 

curriculum requires formal training, but little of the soft skills that allow for leadership success in 

the 21st century world. 
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This is a very old idea: “The idea that engineering-led product and service design can 

lead companies into problems (problems design-led companies tend to avoid) isn’t new. Quite 

the reverse, in fact. It’s old.” [25]  This is due to largely cultural differences between the two 

disciplines of engineering and design (specifically design thinking), and that this cultural divide 

holds a vital importance for the future of the global economy.  The exact definition of design 

thinking will be explored in the main body of this text.  

However, it is important to now understand that similarities between design, design 

thinking, and engineering exist, and that followers of all three share characteristics.  Mr. Chinn 

analyzes these characteristics of how engineering and design thinking differ in process, research 

methods, and risks; technical feasibility is a key difference between the two. [2]  Engineering 

demands consideration of technical feasibility and deductive reasoning due to the inherent risk of 

an engineering project, a bridge for example.  Both methods are highly iterative.  The key 

difference between them is the source and intention of the research.  Design thinking is about 

designing for people, whereas engineering is about designing for much more predictable 

circumstances; however with each passing decade engineering is shifting to a more user-centric 

design process. 

This is evident in processes such as agile methodology.  The twelve principles of the 

Agile Manifesto [3] begins with two references to the word ‘customer’ in the first two sentences. 

While not completely customer-oriented, this 20-year-old process expresses the shift towards 

rapid, iterative design for and with the customer so prevalent in the world of design today.  Agile 

is simply one process that is a part of the larger DevOps movement of delivering products and 

services at a high velocity, but Agile demonstrates an undercurrent of shifting towards 
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customer-focused engineering that will prove invaluable in the 21st century as the lines between 

design and engineering methodologies become blurred.  

Pioneers such as Tim Brown and Roger Martin introduced design in business to respond 

“to changing trends and consumer behaviours, while gaining competitive advantage that 

ultimately impacts bottom-line and drives business growth”. [4]  Wang [5] describes this idea of 

design thinking as “a combination of of UX, marketing, and engineering.”  As he should, he 

continues to say it is broader than that, it is understanding customers to identify pain points and 

desires, spoken and unspoken.  It is a more process-defined, creative problem-solving strategy to 

make sense of the often messy world of practiced designers. 

Design thinking is about absorbing knowledge.  In fact, Sutton [21] starts his article 

listing successful applications of this practice from starting new companies to designing better 

experiences for hospital patients.  He explains how much of design thinking stems from 

product-design engineers.  These engineers-turned-design thinkers have expanded their skills to 

solve a variety of problems in a variety of ways.  The thing that seems to have remained is that 

the process is a variation of processes used in mechanical engineering schools.  Design thinking 

is rooted most strongly in engineering. [21] 

This may be the case at Stanford University, but not everywhere.  While business 

schools, economics classes, and engineering schools all incorporate design thinking and can all 

produce excellent design thinkers, each discipline has adapted the mindset to apply to the 

specifics of the discipline.  They’ve each added a unique flavor.  David Kelley, founder of 

Stanford’s d.school, began as an engineer and used his expertise to create IDEO, a leading 

consulting firm employing design thinking practices.  Another perspective comes from a text 
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[12] which argues for a new breed of engineer, the entrepreneurial engineer.  It describes four 

basic tenets of this new style of engineer.  The specifics of the tenets will be referenced later, but 

these tenets form a kind of design thinking that is catered to the world of engineering, a world 

often too targeted to human perfection.  Design thinking purposefully and wholly introduces 

human imperfection.  Something engineers often are not comfortable or familiar with. [25] 

This uncertainty of human-centered collaborative design is the direction of the new 

engineer, as has been stated by many resources above.  Segal [6] writes that “much of corporate 

America has gone meta -- it has started to think about thinking.”  Design thinking has propelled 

the art of innovation to all corners of corporate America.  These written works described in this 

section offer a small but impactful sample of a push in both the design thinking and engineering 

realms of thought to create a new style of engineer, whether it is called an entrepreneurial 

engineering, a 21st century engineer, or design engineer.  This is how Galloway [1] begins her 

last chapter.  “In the 21st century, an ever-increasing need will emerge for a holistic breed of 

engineer—one who can work across borders, cultural boundaries, and social contexts and who 

can work effectively with non-engineers. As the trend toward a more global and more 

knowledge-based society continues, the practice of engineering must be changed.”  This change 

can most effectively come through examining design thinking practices to begin to look towards 

the future of the engineering discipline.  

 

Main Body 

Students are taught fundamental principles of the engineering profession throughout an 

engineering education.  Studying mechanical engineering has provided a knowledge base that 
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roots itself in technical ability; engineering is meant to prepare students for problems they have 

never faced.  Engineering is about solving unseen problems in new ways.  Dr. Petroski [7] terms 

this uncertainty as “coping with the imponderable -- what separates the given world of the 

scientist from the built world of the engineer.”  President Herbert Hoover stated matter-of-factly 

how an engineer’s work is different.  “The great liability of the engineer compared to men of 

other professions is that his works are out in the open where all can see them.  He cannot bury 

his mistakes in the grave like the doctors.” [8]  The engineer is tasked with “clothing the bare 

bones of society with life, comfort, and hope.” [8]  While this may be a dramatic statement, it 

accurately portrays the monumental task that engineers are charged to perform.  For this reason, 

an engineer’s education must be thorough.  It absolutely must include all technical aspects of the 

field.  Students are becoming increasingly talented at mastering these technical skills and 

learning mechanics, fluid dynamics, thermal analyses and the like.  New technologies and 

practices are constantly being brought forth for students, making test scores, job searches, and 

academic work all the more competitive to stay ahead of the curve of innovation.  Engineering 

students have what many consider an innate problem solving ability, so how is it possible for the 

field of engineering to have a diminished ranking in society?  The answer to that lies in the 

education itself. 

The average personality of the engineer is distinct: not talkative and often shy.  Engineers 

work diligently in the background on many different areas.  Perhaps this is to the detriment of the 

engineers.  Scientists tend to be more outward in their accomplishments.  For example, a 

successful rocket launch is declared a scientific breakthrough, while an explosion on the pad is 

coined an engineering failure.  Engineering does not garner the same level of respect compared 
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with professions of lawyers, doctors, and scientists.  Galloway [1] demotes engineers to 

“technicians” who will now have the responsibility to “compete in the global economy or assume 

the leadership roles … to elevate standards of living worldwide”.  In other countries, the 

engineer is revered.  German engineering is known and respected around the world for top-notch 

products and innovative designs.  The level of respect has ebbed and flowed through the decades. 

The mind of the engineer has remained much the same, for better or worse. 

What has changed drastically is the technology, transportation, and tools of the 

profession.  The timetable of communicating ideas and getting products produced has also 

shortened significantly.  The world has grown small and people can be in near-constant 

communication.  Engineers must communicate across borders to learn the needs of people 

around the world and have the competence to use technical and qualitative knowledge in a 

broader market.  But a small world means asking more.  Design considerations such as safety, 

sustainability, environmental impact, and energy efficiency that didn’t exist decades ago now 

often take priority.  These constraints set new requirements that all engineers must grasp in their 

designs.  Some people argue the respect of engineering is again on the rise, with much of the 

United States and the world easily recognizing names including Tim Cook, Elon Musk, and Jeff 

Bezos.  These men have fully utilized key changes that have created a new landscape for 

engineers to thrive in the 21st century.  People expect more than just functional products.  There 

is a demand for a full user experience.  This includes a clean user interface, high reliability, and a 

memorable experience.  The three men above have each in their own way with Apple, Tesla, and 

Amazon, respectively, done an excellent job of creating worldwide brands with these 

characteristics.  
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As has been argued, the landscape of the world has drastically changed through the last 

few decades, yet much of the system of formal education has remained the same.  Engineers no 

longer have the need for slide-rules or drawing by hand.  Even certain forms of code are 

considered outdated and old-fashioned.  The world and technology are changing too quickly for 

education systems to keep up to date with the latest methods, but small changes can be made to 

modify an education structure that is still reminiscent of the education model from the industrial 

age.  While this is a small part of a larger problem, the new world economy would benefit from a 

more personalized education model based on our current society.  Knowledge gained in school 

can be outdated within a few years of graduation, placing the burden on companies to keep their 

employees’ skill sets up-to-date.  Engineering higher education is no different.  Students find 

themselves in lecture halls hastily scribbling notes that can easily be found online or in a text. 

Arguments against this viewpoint abound.  Students often do not seem to have the 

wherewithal or self-motivation to acquire this knowledge in their discretionary time.  Also, 

especially at the university level, a groundwork must be laid to ensure a comprehensive base 

level of knowledge.  Without an established groundwork, it’s difficult to push students creatively 

or otherwise.  Recognizing these arguments, it’s glaring that engineering often neglects the soft 

skills necessary for 21st century design.  The reasons for overlooking these soft skills stems from 

the nature of the education system and the perceived role of the engineer.  This perception is 

concentrated on the past.  The world of the 21st century is a small one.  As described, in this new 

world landscape constraints are tight, groups are interdisciplinary, and products are about more 

than themselves.  The definition of an engineer continues to evolve and students rely on their 

institutions to prepare them.  
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The framework of the need for skills has been presented.  So what skills exactly should 

be the focus?  Edwards [9] says, “[engineers] have to learn about literature and 

communication...if you are not able to effectively communicate ideas to other team members, 

you will not be able to convince them and work cannot get done.”  Today, any engineer is part of 

a team.  He/She must collaborate and communicate through reports, presentation, and meetings. 

These are characteristics of any engineering job, no matter the specific field.  

The enormous variety of engineering disciplines has divided many of the academic 

requirements and splintered the discipline into activities ranging from information technology 

and computer science to civil and agricultural fields.  This splintering has made it nearly 

impossible to identify what a practicing engineer does without more description of his/her 

specific job title.  It has made engineering education especially difficult because of the vast 

amount of disciplines under the title of ‘engineering’.  With all these fields, it’s important to 

clarify what exactly the 21st century engineer looks like.  At this time, it is also important to 

address that there will always be a need for the classic role of an engineer.  This function will 

always offer a sound, safe option to work in a low-stress, low-pressure environment at a 

well-established company.  The new breed of engineer, however, is meant to thrive in the new 

business landscape of the 21st century.  This landscape is fast-paced and always on.  A perfect 

example of this from a consumer perspective is the huge surplus of micro brands and, most 

significantly, why these brands are thriving. [10]  Thousands of small brands are attacking the 

larger established companies of the 20th century.  These small brands are employing tactics not 

possible a decade ago in order to develop a new wave of commerce and attain on the order of 

$10M in sales with huge profit margins and no inventory.  These brands utilize ultra-targeted 
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advertising on social media and websites, and they hold no inventory thanks to the 

hyper-connected web and quick production lines made possible through engineers.  The people 

behind these businesses, oftentimes just comprising a small team, have the ability to wear 

multiple hats.  Engineers can use their technical knowledge, but also employ creative solutions to 

conceive, test, and execute ideas quickly.  

This example of micro brands demonstrates two unique changes that exist in today’s 

business economy.  First, anyone with the appropriate base set of skills can do virtually anything. 

In companies big and small, mobility within the company has become common.  Being a good 

culture fit and having the necessary basic skills is far more important nowadays than the degree 

obtained.  Secondly, anyone who can design effectively will have an opportunity to do 

something great.  This encompasses both engineering and industrial design.  Rawsthorn [11] 

declared an end to “form follows function” (and also noted the original correct phrase that is 

“form ever follows function”).  This death occurs because of how feature-packed designs can be, 

while appearing exceedingly simple.  “...There is more computing power in a basic cellphone 

than at NASA’s headquarters when it began in 1958.”  Unlike in the 20th century, the 

appearance of an object often bears little connection to the function of the object.  The challenge 

is, through both engineering and design, to make better experiences in the physical and digital 

worlds.  It involves improving the world around us, as is the calling of an engineer through 

whatever form that takes.  

Another perspective of this concept of the 21st century engineer similarly describe this 

new breed as the entrepreneurial engineer who embodies four values: one who knows 
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everything, can do anything, collaborates, and innovates.  These tenets describe a spirited 

engineer who is built to thrive in the world of the 21st century. [12] [1] 

The entrepreneurial engineer knows everything because he can find the information he 

needs, knows how to decipher the information, and can apply that information to problems of 

any kind.  Information is now available around the world, and much of education is having the 

ability to find and apply this information to come up with a solution.  This requires an education 

system that looks much different from the Industrial Age system of today that focuses on 

memorization.  The 21st century engineer can do anything.  Engineers have always been required 

to create solutions for complex problems, but the needs have changed as technologies have 

emerged.  The entrepreneurial engineer must understand the basics and apply them quickly and 

effectively to what it is that needs to be done.  No longer is it enough to memorize facts and 

equations.  All engineers are called upon to use the tools they have been given to solve problems 

big and small.  

This interconnected world leaves no man on an island.  Today’s engineers must 

collaborate.  Engineers are placed into a business environment working with the design, 

marketing, and financial departments, and these fields require the interpersonal skills and cultural 

knowledge to work with anybody around the world.  Engineers need to, at a basic level, sell 

ideas and concepts.  Collaboration and communication between disciplines is a necessity for any 

idea to be a success. Furthermore, for people to support an idea it is essential to be convincing 

and understand how a team will respond.  The last tenet of the entrepreneurial engineer of the 

21st century is innovation.  Big problems need new solutions, and it is the duty of an engineer to 

find needs, come up with solutions, and execute the solutions.  This requires managerial skills to 
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manage time, people, and resources.  An entrepreneurial spirit inspires the engineer to innovate 

and continue pushing ideas forward.  

To offer a cliché example of a company which has improved the world around us using 

characteristics of the 21st century engineer, look at Steve Jobs’ Apple.  “Apple proved that a 

design-lead business could become the most valuable brand in the world.”  [13]  Apple became 

the heart of the transition to user-experience (UX) design.  The company had the designers who 

made the Apple logo everything it means today, but it does not only involve designers.  An 

Apple product such as a MacBook Pro or iPhone is anything but simple, and it takes engineers to 

consider sustainability, impact, appearance, and brand language while making the product 

simple, meaningful, and intuitive.  It is truly a user experience.  Features disappear when not in 

use.  Form does not follow function; the form is beautiful in its own right.  Another example to 

offer is the slogan of a company called Furrion.  The company’s Innovation Hub is located in 

Elkhart, Indiana because it is the RV capital of the United States.  Furrion’s brand is sleek, 

modern, and clean but, at the same time, affordable.  One tagline of the brand is “Functionality 

and Beauty”.  This is a company that has expanded around the globe simply because the 

founders made beautiful products that work and created a story behind the products they make. 

Because of factors such as micro brands and design-dominated companies, the function of a 

product or experience is not what distinguishes the company.  It is about the entire experience, 

and designing from this viewpoint is critical for any successful engineer (or designer).  

This is what makes a change in engineering education so important.  Design is the key. 

The practice of design is about needing to organize the physical world around us to survive. 

Heller [14] believes design has been critical in creating societal culture.  In this century, we have 
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continued to design and redesign our material environment for comfort, usability, and ease of 

living.  Design does an excellent job of directing solutions to human sensibilities and sympathies. 

And a key of design is the ability to communicate these ideas effectively.  “Communication 

skills are considered to be a valuable career enhancer,” writes Reimer. [15]  The necessity for 

good communication in engineering has always been apparent.  This includes learning the best 

method of communication for the target audience, such as whether the government places strict 

regulations in documentation or a consumer product company would like to discuss pain points 

and opportunities. [16]  Of the subsets of important communication skills for the 21st century 

engineer, perhaps the most important sentence Reimer [15] lists is the importance of 

entrepreneurship skills for engineering graduates to communicate ideas from concept 

development through implementation and use.  These soft skills were also discussed in depth in 

Galloway [1].  There is a clear and definite need for better communication skills in the field of 

engineering. It is design, more specifically design thinking, that offers perhaps the best solution.  

Engineering in the 21st century must be based on more than technical capabilities alone, 

as has been repeated time and again.  Engineers can and should be looked upon as leaders.  Segal 

[6] explains how the role of a good manager looks drastically different.  Through the mid-1900’s 

until the 1990’s, the best manager was the person who had numbers at his fingertips.  After this 

was all digitized, the role of the manager is about leadership, creativity, and vision.  This is 

where the introduction of design thinking into the engineering discipline would be beneficial.  

The definition of design thinking is complicated.  It is not a specific list of steps nor any 

defined process to follow like a decision tree.  It’s more similar to a maze.  Design thinking 

brings an aspect of creativity to engineering that is vital for engineers to have in the new business 
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landscape.  It is not creativity for creativity’s sake; rather, it is creativity linked to 

human-centered research.  The engineering design process follows a fairly established method 

that loosely consists of observation, brainstorming, prototyping, iterating, and repeating as 

necessary.  Barry described design thinking as a tool to solve complex problems that have a 

variety of possible solutions. [17] 

Design thinking provides problem solving skills for complex problems in all realms of 

study.  Design thinking can be use to solve open, ambiguous, complex, dynamic, and 

interdependent problems.  McDonagh [18] explains the process quite simply.  Throughout 

people’s lives, they are told to believe what they hear and read; they are told there is a single 

correct answer.  Over time, this dampens our creativity and many people feel they need 

permission to be creative.  But, she explains, creativity is simply about asking the right 

questions.  Design thinking is this playful but serious method of exploring and viewing authentic 

human behavior.  It is a way to produce ideas, a way to emotionally connect to the subject, and a 

way to look at materials and imagine a transformation.  

One inspiring if not intimidating aspect of design thinking is the unknown.  There is no 

way to know what a design thinker is being prepared for because the practice can be applied in 

so many manners.  In this way, it is important to inspire people to want to come up with the best 

solution for whatever problem that may be.  Design thinking is about people and problems. 

What makes it so applicable and relevant to the new definition of the 21st century engineer is 

that design thinking is about people and problems, not contained to a specific discipline. 

“Design thinking is the democratization of design,” writes Khoi Vinh. [19]  It is an open-minded 

process of which aspects can be adapted to all disciplines, and he argues this is vital for the 
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future of design.  When non-designers adapt and embrace design thinking it means the language 

of design is opening to the world, just as, he says, the language of engineering has found a place 

in the common vernacular in words like bytes.  In agreeing with the ideas of Vinh, pushing the 

ideas and mindsets of design thinking to other disciplines does not necessarily guarantee good 

design; in fact it guarantees bad design because not everyone can be a designer.  The important 

part is any efforts made can help broaden knowledge of design.  

When unpacked, design thinking can be divided into the layers of “discover, design, and 

deliver.”  These three words describe the stages of the process to solve wicked problems. 

Wicked here signifies resistance to a solution, not something evil.  For these problems, no 

definitive formulation exists, and the solution can always be contested.  The problems can blend 

together, leaving few definitive parameters.  This requires a process that is constantly changing, 

creating solutions that are not right or wrong, just better or worse.  Much of the difficulty of the 

design thinking process is having the ability and the foresight to objectively look at possible 

solutions and come up with the best one.  Design thinking is a framework for ingenuity.  Unlike 

typical problems, the path of the design thinking framework does not begin with a problem.  It 

begins in what is referred to as the fuzzy front end.  

This area of the fuzzy front end is about gathering data and researching the area of 

interest.  Applying design thinking is about solving ‘big’ problems, but it starts in this fuzzy area 

by seeking out problems to solve.  See Figure 1 for a visual depiction of the fuzzy front end in 

the design thinking process.  Once a problem has been discovered, the fuzzy front end moves 

into a more traditional development process and becomes increasingly constrained in the breadth 

of possible final outcomes. 
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Figure 1: Visual depiction of the design thinking process.  The fuzzy front end often 

involves iterations through ongoing research to come up with the real problem to solve. 

 

This is probably the most crucial point of any design thinking exercise because the 

research is about problem seeking, whereas the design itself is about problem solving.  Each 

problem requires unique approaches to uncover pain points of the situation.  These research 

approaches are meant to invite creativity, targeting interactions that can be improved. 

Interactions include products, people, experiences, or interfaces.  The research objectives can be 

split into three options: create or respond, evolve or transform, use or buy.  Creating is done to 

find inspiration and consumer insights.  One method to accomplish this is generative research, 

described later.  Responding is through iterative research, also described later.  The second 

research objective is to evolve a set of pre-existing needs or wants or to transform something that 

currently exists, which requires aspirational research.   Lastly, using versus buying is about the 

design and its interactions with the user versus marketing and who exactly the concept is targeted 

to.  In the fuzzy front end, specific numbers relating to the research are not as vital as general 

behavior and the ‘why’ behind actions, observations, or stories.  Uncovering interesting 
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information and framing the discovery with concrete storytelling most effectively communicates 

thought processes.  Perhaps the most basic method of analysis introduced to students just delving 

into the world of design thinking is AEIOU analysis.  This framework structures all the field 

observations and can help guide any ethnographic method.  The activities, environments, 

interactions, objects, and users are grouped, analyzed, and synthesized to generate insights and 

find patterns for possible pain points.  This is just one example of a research method. [31]  

A simple example to communicate the idea of design thinking comes from a request to 

design a soap dish.  Everyone is familiar with the concept of a soap dish, and it would be a fairly 

simple task to design an effective soap dish.  Applying the discovery phase of design thinking, it 

is important to take a step back and understand the history of the soap dish, examine the whole 

industry, the benefits of a soap dish as compared to a plastic pump-style bottle, and sanitization 

in general.  Analyzing these aspects places the requirements in context and can unveil a host of 

issues with a soap dish that can help to point the concept in a new direction.  

While it is important to understand that there is no predetermined list of steps to follow in 

the design thinking process, there are modes and styles of research that are utilized to help work 

through the process.  Generative research is about observation and gathering of the data.  This is 

done at the onset of a project when there is no defined direction.  Generative research is about 

collecting as much data as possible through user engagement and user activities to garner 

feedback.  Another method is evaluative research, which can be formal or informal.  This 

measures human expectation to determine if a product or feature is desirable or useful in context. 

This research supplies definitive values and benchmarks to move forward in the development 

stages and is often done in the engineering profession. 
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Now look at the discovery phase of design thinking from a broader lense.  The world is 

small and everything is connected.  Maats [20] presents three dimensions of product design: 

utilitarian function (what does it do, how well), emotional attitude (tough, cute, supportive, etc.), 

and cultural style (what a user can identify with).  A product, he says, becomes an extension of 

our personal identity when it hits all three of these dimensions.  Meaningful products, however, 

must have an extra dimension that is fundamental in creating products with a purpose.  The 

product must have a belief system.  This describes how a person sees the world around and 

directs his/her actions.  These meaningful products are based on this belief system that can be 

identified with and serve a purpose that can be empathized with.  The initial stage of discovery as 

part of design thinking is the key to uncovering the belief system of the user and learning the 

purpose of someone, allowing a company to make conscious design choices.  

The second phase of the design thinking process is the design, or ideation, phase.  This is 

a rapid process of imagination and representation to explore and express ideas and opportunities. 

This is a non-linear process exploring relationships, networks, and mapping of thoughts.  The 

ideation places emphasis on visualization of thoughts for a number of reasons.  It allows for 

making ideas tangible and quickly looking at alternatives, allows for faster discussion, allows for 

easier communication of ideas, and provides a record of tracking thought processes.  Visual 

communication is key.  The Kelley brothers [32] describe the importance of prototypes serving 

as “quick, cheap, and early failures” that embody an idea.  The idea of visualization helps to 

detect and fix problems early and quickly, generating the right questions to ask as a concept 

moves forward in the development process. 
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As McDonagh [18] said, “design thinking is playful, but serious fun.”  Much of this 

playful spirit comes during the ideation phase.  Brainstorming exercises can produce hundreds of 

ideas, such as one company’s thorough brainstorming session.  Jump Associates [6] claims to 

solve these “highly ambiguous problems.”  One such example of their work: Procter & Gamble 

asked Jump “to study the future of water and what it portends for a company that makes 

water-dependent products like soap and laundry detergent.”  Jump Associates are experts at 

creative thinking.  In terms of brainstorming, “traditional brainstorming can devolve into a kind 

of competitive idea tennis”. [6]  Judgment must be suspended for a brainstorm to run effectively. 

Ideas must be built up, because it is far easier to knock down an idea than to support it.  Adding 

onto an idea to make it better can be a true challenge.  There are further exercises that can be 

done to help brainstorming sessions, such as creating a continuous story or dividing up to 

generate ideas before coming together as a group for a large brainstorming session.  

The third and final general phase of design thinking is the delivery phase.  This phase 

involves such things as presenting deliverables, iterating prototypes, and generating a level of 

accuracy in prototyping to reflect the intention of the design.  Moving on from the ideation 

phase, rapid prototyping can effectively communicate ideas through review and refinement of 

concepts.  In the delivery phase, prototypes communicate complex interactions, new functions, 

or changes in design.  Cerejo [33] uses the rule of 80-20.  “Focus on the 20% of the functionality 

that will be used 80% of the time.”  This communicates the key functions that will be most used 

without creating a full-fledged prototype.  The next part of the delivery involves the iteration of 

prototypes.  Building prototypes broad at first before digging into specific functions can 

effectively set up the design for the final prototype.  It is important to involve as many people as 
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necessary in these initial prototyping stages and to work collaboratively.  This allows for people 

to gain a sense of ownership and provide feedback on feasibility concerns or improvements.  

Storytelling in the delivery phase is perhaps the most important aspect.  It is something 

that anyone, regardless of professional or personal background, can grasp onto in our shared 

human experience.  Stories activate more parts of the brain and generate neural coupling, 

keeping the listener engaged.  People approach logical presentations with more skepticism than a 

story.  Stories, presented well, can capture the imagination and design a narrative.  A good 

storyteller takes the readers on a journey that they have laid out carefully in front of them to sell 

an idea, inform an audience, or communicate a product.  A person that can’t communicate ideas 

effectively is on the same level as a person who has no ideas.  Stories describe the transformation 

of materials or products in a way the audience can connect with.  For products or brands, three 

steps are crucial to any story: show your story, find your fight, and design to engage.  Showing a 

story, and how that is done, can be far more powerful than simply telling a story.  Understanding 

what an audience cares about and understanding the belief system of customers [20], paints a 

powerful picture that can connect.  Emotionally powerful advertisements are the simplest 

demonstrations of this.  Secondly, a product must stand for something that people identify with. 

A strong brand stands for something, whether that be sustainability, simplicity, or any number of 

things.  Lastly, a story must place people at its center.  Any brand or product is nothing without 

people, both producers and consumers.  Invite your audience into the story.  

In no small way does the design thinking process apply to engineers.   Design thinking 

and engineering both rely on research and absorbing knowledge.  In many ways they can be 

considered complementary professions.  Sutton [21] explains how much of design thinking stems 
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from product-design engineers.  Design thinking, Sutton argues, is rooted most strongly in 

engineering.  Engineers have a strong desire to create.  Unlike scientists, humanitarians, or 

artists, engineers create our physical world.  Similarly, design thinking is a process to put 

products into the world.  Both design thinking and engineering search for ways to do something 

better.  Generally speaking, engineering uses statistically significant evidence while design 

thinking uses small amounts of evidence built on quality and need.  

Another aspect of design thinking that benefits engineering is empathy.  Empathy fuels 

connection.  Although it often gets confused with sympathy, empathy is almost opposite.  To 

visualize the difference using a metaphor, picture someone stuck down a well.  Empathy is going 

down into the well and comforting the person.  It is meeting that person where he/she is.  It is 

about saying ‘I’m glad you told me.’  Sympathy on the other hand is more impersonal.  It is the 

equivalent of standing at the top of the well looking down, saying I’ve been there and it gets 

better.  Empathic design is being aware of and sensitive to another person’s feelings or thoughts 

without having had the same experience.   Empathy skills are required in managing interpersonal 

relationships in the workplace with colleagues, clients, customers and other stakeholders.  It is 

vital to set aside expertise or opinion and use empathy to connect with users/colleagues/etc. 

Empathic modeling is one way of doing this by experiencing the physical situations of others. 

“The impact of design work must have staying power far beyond its final presentation, 

implementation, and market adoption.  Design empathy must expand to suppliers, buyers, and 

customers—the whole ecosystem of people and businesses involved.”  IDEO wants to 

communicate how important the future of design empathy is for all disciplines. [22]  This is a 

small mention of empathic design, but it is important to mention its role in design thinking and 
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how it can thrive in the right organization and right culture.  Stresses of creating and running a 

business can complicate empathic design, but designing with empathy can change a culture and 

bring back a sense of what customers want.  

Engineering and design thinking mindsets require critical thinking, strategy, and 

management abilities.  What differs between these mindsets is the empathy required for design 

thinking and the focus on people and problems, not a specific method.  Engineering often has 

larger inherent risk in projects and decisions, and it requires technical requirements.  Design 

thinking can still be applied.  In its simplest form, it is just thinking, but it required a name in 

order to be adopted and established.  One engineering company that has embraced the mindset of 

design thinking is Vivant. [23]  This company brands themselves the future of home security. 

The company’s goal is to build experiences that allow a customer to live his/her life.  Engineers 

are involved upfront in the design process.  The designers treat the products as both an art and a 

science, prioritizing people and the experience.  

The fuzzy front end of design thinking is complex; the only guide is the realization we 

don’t always know what we want, or use things the way we’re supposed to.  Design thinking is 

built around this factor of human imperfection.  Storytelling captures this essence of 

imperfection by framing the development of a product in an understandable and relatable way. 

These stories are then used to communicate a need.  Engineers typically require perfection and 

improvement.  Design thinking promotes disruption.  In the iPod, Steve Jobs created a 

revolutionary product that transformed the music industry.  The next iteration from an engineers’ 

perspective would have been a better Walkman.  This perfection paralysis of engineers can be a 

steep hurdle to climb, and abandoning an idea after investing time and money is generally a 
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terrifying concept in the realm of engineering.  Failure is and will always be a part of 

engineering, though.  “Failure is central to engineering.” [24]  Everything an engineer does, 

every calculation, every analysis, every test, is a failure calculation.  This is not the same sense 

as a failure in design thinking, but engineers learn from failures in the same ways.  One example 

to consider is when Frank Gehry designed the Walt Disney Concert Hall with a high-gloss 

siding, which reflected so much light that residents across the street suffered blinding glares and 

15 degree temperature increases.  This was an engineering failure and a failure of design. [7] 

The acceptance of failure in the corporate world is gaining popularity, and design-led 

brands are sweeping up corporate America.  The rise and fall of companies is faster than ever. 

The design thinking approach of creating and collaborating is human-centric and offers 

companies the important lessons of creating timeless products and presenting ideas that 

engineers must incorporate.  “Striving for perfection is a noble aspiration, but celebrating human 

imperfection is proving to be a smarter business model.” [25]  The two worlds of design and 

engineering are merging.  In the future, design will be involved in product development every 

step of the way, not only as finishing touches or stylings.  At the very least, design thinking will 

force people to ask the right questions. 

With or without design thinking tools, everyone can be a designer.  “Design is the 

rendering of intent,” writes Spool. [26]  His argument is that anyone who manages or creates is a 

designer.  Some companies try to keep the design control in the hands of ‘real’ designers out of 

fear of a bad design decision.  People outside a design team make real design decisions, from 

performance trade-offs to message recordings. [27]  All the members of a team, including 

marketing, engineering, and management work to change the future.  This is why it is crucial to 
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have design sensibilities and a knowledge of design thinking to understand how decisions will 

transform the customer experience.  

Design thinking, for all its past and future successes, comes under intense scrutiny.  It has 

been highly criticized. It is a process of thinking about thinking, so naturally these thinkers want 

to think about how to make the best possible process of design thinking.  Jen [28] claims design 

thinking is a buzzword of today.  She describes how creativity is said to come out of messy 

evidence.  Thursby [34] states that today, most CEOs have engineering backgrounds, and that 

engineering does give a mindset of solving problems as well as the technical skills to evaluate 

data.  In her mind, universities face a challenge of designing curricula for prepare students for the 

future workplace.  Vinsel [35] understands when people are confused by design thinking.  “That 

confusion is a common reaction to a ‘movement’ that’s little more than floating balloons of 

jargon, full of hot air.”  He fears that design thinking will spread around the country.  It is simply 

an idea that is taken from design consulting, where a solution is also an innovation.  Empathy, he 

says, can be used to dress up the process, but it comes down to Business 101 and the need to 

understand the client.  

These criticisms are understandable, because one of the most difficult aspects to grasp is 

the loose process.  There is no defined path for these challenges.  It is easy to get swept up in 

“Post-It mania” and following a step-by-step approach to solving problems.  Contrary to what 

people may think, practicing design thinking doesn’t automatically make a person a designer, but 

it can present a different mindset to attack problems.  Stanford offers a three-day bootcamp of 

certified programs.  Enrollment in these programs can convince people that anyone can become a 

designer because it will only take three days!  This program has received criticism from 
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practiced designers for being “design lite.” [35] “I fundamentally believe in this stuff as a model 

of education, but it’s business consultants who give TED Talks who are out there selling it.”  A 

blog post [36] also comments on the nature of design thinking and how “useful” it is.  The 

variety of methods of design thinking that have been posted on the blog borders of absurd.  Other 

criticisms are not of the process as a whole, but of pieces of the process.  “This approach lets 

participants off the hook. Everything starts from the work created in the room.” [37]  Arguing, 

not empathy, is what challenges and pushes ideas.  Meetings should start with a presentation that 

everyone is comfortable “tearing to shreds,” but without taking anything too seriously.  The 

Post-It notes meetings of design thinking are called out for being flowery representations of 

serious work that don’t go anywhere significant.  It must be recognized the practice of design 

thinking has its flaws; however, engineering can still garner huge benefits from this process 

because of how complementary the two disciplines are.  

Design thinking has its criticisms, and it is constantly being refined and adapted.  When 

everyone can design, there will be bad design.  These bad designs especially stand out because of 

how much good design exists from people effectively using this process.  People use the parts of 

design thinking that they believe will most effectively solve the problem at hand.  While the 

process has its criticisms, it continues the conversation and has expanded design and 

communication into places it had never existed.  Design thinking is more than Post-Its and messy 

research; it offers a way for engineers to learn empathic design, to lead businesses, and to create 

a new generation of products that fill customers’ needs. 
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Conclusion 

Design thinking will continue to improve and the process will continue to be adapted to 

different disciplines to transform the worlds of business, design, and customer interactions. 

Engineering will benefit if the discipline takes a serious look at design thinking and how to 

incorporate the skills that design thinking promotes.  Companies are rising and falling more 

rapidly than ever.  Technical jobs are being exported or replaced with technologies such as 

robots or powerful machines.  What separates engineers is their powerful minds.  Arming an 

engineer with the talents to tell the story of a product, design with empathy for the consumer, and 

not only collaborate with but lead members of any discipline, is a vision that can transform the 

profession of engineering. 

  

27 



Reference List 

1. Galloway, Patricia D. The 21st Century Engineer: A Proposal for Engineering Education 
Reform. ASCE Press, 2008. 

2. Chinn, Brandon. “Engineering vs. Design Thinking.” LinkedIn Corporation, 04 Jan. 
2017, https://www.linkedin.com/pulse/engineering-vs-design-thinking-brandon-chinn/. 

3. Beck, Kent, et. al. “Manifesto for Agile Software Development.” Feb 2001, 
http://agilemanifesto.org/principles.html 

4. Tjendra, Jeffrey. “The Origins of Design Thinking.” Wired.com. 
https://www.wired.com/insights/2014/04/origins-design-thinking/ 

5. Wang, George. “Why I went from Engineering to Design Thinking.” LinkedIn 
Corporation, 22 July 2016, 
https://www.linkedin.com/pulse/why-i-went-from-engineering-design-thinking-george-w
ang/. 

6. Segal, David. “In Pursuit of the Perfect Brainstorm”The New York Times Company, 16 
Dec 2010. 

7. Mraz, Stephen. “Changes in the Engineering Profession Over 80 Years.” Machine 
Design, 07 April 2009. 

8. Herbert Hoover, Opening Quote of Chapter 5, Introduction to Aeronautics: A Design 
Perspective by Steven Brandt et Al. 31st president of US (1874 - 1964) 

9. Edwards, Shawn. “Bloomberg CTO’s vision of an ideal engineer: Engineering students 
should study not only math, but also literature.” Bloomberg Finance L.P., 21 June 2017, 
https://www.techatbloomberg.com/blog/bloomberg-ctos-vision-ideal-engineer-engineerin
g-students-study-not-math-also-literature/. 

10. Belsky, Scott. “Attack of the Micro Brands.” Medium.com, 30 Mar 2018, 
https://medium.com/positiveslope/attack-of-the-micro-brands-c0b7835c3633 

11. Rawsthorn, Alice. “The Demise of ‘Form Follows Function’.” The New York Times 
Company, 30 May 2009.  

12. Tryggvason and Apelian, Journal of Metals, V.58, No.10, pp. 14-17 (2006) 

13. Armstrong, Ian. “The Evolution of UX Process Methodology.” Medium.com, 2 Mar 
2018, https://uxplanet.org/the-evolution-of-ux-process-methodology-47f52557178b. 

14. Heller, Steven. “The Evolution of Design.” TheAtlantic.com, 09 April 2015, 
https://www.theatlantic.com/entertainment/archive/2015/04/a-more-inclusive-history-of-
design/390069/ 

28 

https://www.linkedin.com/pulse/engineering-vs-design-thinking-brandon-chinn/
http://agilemanifesto.org/principles.html
https://www.wired.com/insights/2014/04/origins-design-thinking/
https://www.linkedin.com/pulse/why-i-went-from-engineering-design-thinking-george-wang/
https://www.linkedin.com/pulse/why-i-went-from-engineering-design-thinking-george-wang/
http://www.quotationspage.com/quotes/Herbert_Hoover/
https://www.techatbloomberg.com/blog/bloomberg-ctos-vision-ideal-engineer-engineering-students-study-not-math-also-literature/
https://www.techatbloomberg.com/blog/bloomberg-ctos-vision-ideal-engineer-engineering-students-study-not-math-also-literature/
https://medium.com/positiveslope/attack-of-the-micro-brands-c0b7835c3633
https://uxplanet.org/the-evolution-of-ux-process-methodology-47f52557178b
https://www.theatlantic.com/entertainment/archive/2015/04/a-more-inclusive-history-of-design/390069/
https://www.theatlantic.com/entertainment/archive/2015/04/a-more-inclusive-history-of-design/390069/


15. Riemer, Marc J. “Communication Skills for the 21st Century Engineer.” UICEE Global J. 
of Engng. Educ., Vol.11, No.1. 2007 

16. Maimain, Mitch. “5 Communication Skills Every Engineer Needs.” UBM Americas, 10 
Aug 2016, 
https://www.designnews.com/alternative-energy/5-communications-skills-needed-advanc
e-engineering-career/171664714546881?doc_id=281199&section_id=1386. 

17. Co, Barry. “Designing Thinking - Maximizing Students’ Creative Talent.” TEDx. 
TEDxTalks, 20 March 2013, Denver, CO, 
www.youtube.com/watch?v=2t13Rq4oc7A&t=427s. 

18. McDonagh, Deana. “The Best Kept Secret - Design Thinking.” TEDx. TEDx Talks, 9 
May 2013, Champaign, Illinois, UIUC, 
https://www.youtube.com/watch?v=8ccN-LmYNWQ. 

19. Vinh, Khoi. “In Defense of Design Thinking, Which is Terrible.” Subtraction.com, 2 
April 2018, 
https://www.subtraction.com/2018/04/02/in-defense-of-design-thinking-which-is-terrible/
. 

20. Maats, Christiaan. “How Product Design Can Change the World.” TEDx. TEDx Talks, 4 
Oct. 2016, Groningen, Netherlands, University of Groningen, 
www.youtube.com/watch?v=ZqeA_psKn2E. 

21. Sutton, Bob. “Engineering as a Driving Force Behind the Design-Thinking Movement.” 
Stanford Engineering, 26 May 2016, 
https://ecorner.stanford.edu/article/engineering-as-a-driving-force-behind-the-design-thin
king-movement/. 

22. Battarbee, Katja; Suri, Jane; Howard, Suzanne. “Empathy on the Edge.” IDEO. 

23. Nugent, Spencer. “The Future of Smart.” 5 Feb. 2018, Notre Dame, University Campus. 

24. Dean, Cornelia. “Engineering a Safer More Beautiful World, One Failure at a Time.” The 
New York Times Company, 02 May 2006.  

25. Daly‑Jones, Owen. “Design Thinking and Engineering: Complementary Disciplines, but 
Very Different Cultures.” Sutherland Labs, Sutherland Labs, 13 Sept. 2017, 
www.sutherlandlabs.com/blog/design-thinking-engineering-complementary-disciplines-d
ifferent-cultures/. 

26. Spool, Jared M. “The Power of Experience Mapping.” Medium.com, 05 April 2017. 

27. Burka, Daniel. “Everyone is a designer. Get over it.” Medium.com, 11 April 2017. 

28. Jen, Natasha. “Design Thinking is B.S..” Co.Design, 9 April 2018, 
https://www.fastcodesign.com/90166804/design-thinking-is-b-s. 

29 

https://www.designnews.com/alternative-energy/5-communications-skills-needed-advance-engineering-career/171664714546881?doc_id=281199&section_id=1386
https://www.designnews.com/alternative-energy/5-communications-skills-needed-advance-engineering-career/171664714546881?doc_id=281199&section_id=1386
http://www.youtube.com/watch?v=2t13Rq4oc7A&t=427s
https://www.youtube.com/watch?v=8ccN-LmYNWQ
https://www.subtraction.com/2018/04/02/in-defense-of-design-thinking-which-is-terrible/
http://www.youtube.com/watch?v=ZqeA_psKn2E
https://ecorner.stanford.edu/article/engineering-as-a-driving-force-behind-the-design-thinking-movement/
https://ecorner.stanford.edu/article/engineering-as-a-driving-force-behind-the-design-thinking-movement/
http://www.sutherlandlabs.com/blog/design-thinking-engineering-complementary-disciplines-different-cultures/
http://www.sutherlandlabs.com/blog/design-thinking-engineering-complementary-disciplines-different-cultures/
https://www.fastcodesign.com/90166804/design-thinking-is-b-s


29. Mannel, Bill. “Changing the Landscape of Product Design with Virtual Prototyping.” 
HPCwire, 01 May 2017, 
https://www.hpcwire.com/solution_content/hpe/manufacturing-engineering/changing-lan
dscape-product-design-virtual-prototyping/ 

30. Sundaram, Karthik. “The Internet of Things and the Changing Landscape of Product 
Design.” Dimensions Magazine. Jan 2016, 
https://www.ansys.com/about-ansys/dimensions-magazine/volume-i-issue-1-2016/interne
t-of-things 

31. Martin, Bella; Hangington, Bruce. Universal Methods of Design: 100 Ways to Research 
Complex Problems, Develop Innovative Ideas, and Design Effective Solutions. Rockport 
Publishers. 01 Feb 2012.  

32. Kelley, Tom; Kelley, David. “Why Designers Should Never Go to a Meeting Without a 
Prototype.” The Slate Group. 23 Oct 2013. 

33. Cerejo, Lyndon. “Design Better and Faster with Rapid Prototyping.” Smashing 
Magazine, 2 Feb 2016. 

34. Thursby, Carie C. “The Importance of Engineering: Education, Employment, and 
Innovation.”  The Bridge. Vol 44, No 3, Fall 2014.  

35. Vinsel, Lee. “Design Thinking is Kind of Like Syphilis -- It’s Contagious and Rots Your 
Brains.” Virginia Tech.  

36. O’Brien, Marc. “Design (Fucking) Thinking: An Observation of All the Different 
Approaches to Design Thinking”, designfuckingthinking.tumblr.com/. 

37. Kim, Joshua. “Against the Design Thinking Meeting.” INSIDE Higher ED, 18 Jan 2017. 

 

30 


