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Product Design Curriculum by Michael K. Daugherty & Scott P. Noles
Teacher’s Introduction


Throughout history and in every known culture, people have produced devices and products that have allowed them to lead easier and more productive lives.  Although civilizations have been creating and designing products for thousands of years, such work was largely viewed as craft in the past—work done according to custom or practical necessity—certainly not the work of specialized professionals.  Therefore, product design as a field of study is usually considered to be less than 100 years old.   Most researchers agree that modern product design began in the 19th century when the scientific discoveries of the Renaissance to were put into practical and technological use, bringing about the Industrial Revolution and probably the greatest change in human conditions since the Stone Age.  Early product designers were very practical and many of their product designs reflected earlier products.  For example, many of the early versions of the automobile looked more like horse carts than automobiles.  The question of what design should be in a technologically advanced world only began to be asked around the turn of the century.  

When related to the development of consumer products, design can be described as making and implementing decisions that effect the shape, size, function, color, texture, use, pattern or aesthetic qualities of a product.  The design of a product is an unquestioned determinant of its marketplace success.  Good designs attract consumers to a product, communicate to them, and add value to the product by increasing the quality of the usage experiences associated with them.  As the makers of products (manufacturers) continue to expand to worldwide marketplaces, the design of products will be more creatively and strategically used to allow the manufacturers to gain an advantage over their competition.  The advancement of technology, shorter periods of time to develop products (design-cycle time), global competition, additional tasks to perform, fewer workers, environmental issues, recycling issues, and the need to reduce components and speed the production process are all issues that designers deal with daily.

What Students Should Know About Product Design

Curriculum Objectives
As a result of being introduced to product design and the activities contained in this Curriculum Brief, students will:

1.  Understand the process utilized by manufacturing industry to develop new and improved products;

2.  Participate in activities that provide realistic opportunities to develop products;

3.  Participate in activities designed to expose the student to the design process used in industry and technology-related occupations;

4.  Develop product ideas from the inception of the idea through to a completed product prototype;

5.  Develop an understanding of the terminology and techniques used in product design industries;

6.  Create models, prototypes and accessories related to those products;

7.  Investigate, brainstorm, sketch, draw, design, construct, evaluate and present product design ideas;

8.  Identify constraints, principles, and strategies used by product designers;

9.  Identify the role and purpose of design in industry;

10.  Identify factors which exemplify quality design in products;

11.  Identify common products that exemplify good design principles;

12.  Describe how product design helps advance technology and society;

13.  Analyze the impacts that designed products have on the environment, society and culture;

14.  Analyze the role of product designers in society;

15.  Adapt prototypes and models based on the results of product and market evaluations;

16.  Develop market research instruments and conduct market research;

17.  Demonstrate an understanding of the product design curriculum by correctly responding to review questions.

Where Do Products Come From?

The next time you visit the local discount store stop to think for a minute that all of the products in the store went through a design process.  Every box of crayons, every bag of cookies, every set of roller blades began as an idea in some designer’s mind.  From that original idea, the designer worked with people from engineering, manufacturing, marketing, sales and service to develop the product that you see on the store shelves.  During that development process, engineers investigate appropriate methods of making the product, manufacturers make certain that the product can be made, people in marketing make certain that the consumer actually wants the final product, sales people determine the best way to distribute the product to the consumer, and service personnel determine appropriate methods of repairing and maintaining the product after the consumer makes the purchase.  The product design process may take months, even years to complete.

The Role of Product Design

New product designs are constantly changing the way consumers view the world.  The primary role of product designers is to challenge the assumptions of people.  While engineers are concerned with how to make something work, manufacturing production staff are concerned with how to make the product, marketing and sales personnel are concerned with selling the product for a profit, and service staff are concerned with providing efficient after-market service, product designers think about the entire process.  Good designers are holistic thinkers who draw information from a broad understanding of manufacturing processes and techniques to create the most innovative and cost-competitive products possible.  Good designers are willing to ask dumb or outrageous questions that may spark an idea or create a new twist that will transform an entire project.  More product breakthroughs come from information gathering sessions than anywhere else.

Over the past one hundred years, the period of time that a new product could be expected to be marketable without design changes has continued to decrease.  This period of time is generally called the “product life cycle”.  Due to decreasing product life cycles, it has become increasingly important to reduce the time and costs associated with product development. Product development has always been a complex undertaking, but in recent years, as product manufacturers around the globe have struggled to re-invent themselves competitively, the methods and procedures used for designing products have become increasingly complex.  The design process was once very linear—with concepts moving from design to engineering to manufacturing with each department doing its own thing its own way.  Product development today is a much more complex team experience.  Today, product concepts usually begin with conference rooms filled with team members from design, engineering, manufacturing, marketing, and sales departments.

A multitude of new technologies and techniques are used to assist product designers as they attempt to meet the needs of individuals from all departments within the company.  Sophisticated 3-D computer aided drafting software allows all team members an opportunity to see a three-dimensional model of the product very early in the design process.  Meanwhile, a number of new techniques have been implemented into the design process in an attempt to involve all members of the company.  Some of these new techniques include:  (1) Concurrent engineering which allows engineers to be heavily involved in the design process; (2) design for manufacturability which describes a process that allows production workers the opportunity to have input into the design of the product;  (3) early vendor involvement is a phrase used to describe the inclusion of sales and marketing persons in design of products;  and, (4) lean manufacturing describes the overall downsizing of the personnel involved in the production of new products.  

In an effort to address this problem, manufacturers and designers have developed a concept called concurrent design.  Concurrent design attempts to incorporate various factors related to product life cycle (manufacturability, quality, ease of use, aesthetics, etc.)  early in the development of the product.  In concurrent design, manufacturers attempt to perform all activities related to design simultaneously rather than in series as is the case in tradition design projects.  This results in a reduction of the duration of the design project, cost savings, and better quality for the final design.  The major purpose of concurrent design is to improve the overall quality of the product while reducing costs and development time.  However, due to the interactions necessary to make concurrent design possible, the process vastly increases the complexity of the design process and makes it more difficult to manage. 

The Purpose of Production Design

The purpose of product design is to optimize the function, value and appearance of products and systems for the benefit of both the end user and the product manufacturer.  Its concern is not simply to develop a product for the marketplace, but to develop products that are functional, manufacturable, marketable and a benefit to consumers.

Good product designs have the capacity to advance the technologies available to consumers.  Think about an older product that you are familiar with--one that has been on the market for a very long time.  When eight other competing products all claim to have more and better features and sell for less, your product could look old and tired by comparison.  That’s when a new design for the old product may add new value.  You can find good examples of this concept in all of the new designs being completed on existing products to aid people with disabilities and elderly citizens.  For years, round doorknobs were standard equipment on most homes and businesses.  Then, product designers developed an elongated handle to provide greater leverage for people with weak wrists.  These handles were not only easier for the elderly and people with disabilities, but for everyone, to use.  Today, elongated doorknobs are the most popular seller and are installed in most new homes and businesses.  Attention to this kind of detail is producing a whole new generation of new designs for old products.

The design of a product may contribute to its success in several ways.  In cluttered markets, product design is one way to gain the attention of consumers.  “Yoplait Yogurt” successfully entered the competitive yogurt market by using a container that was smaller at the top than at the bottom, the opposite of every other yogurt container.  The “Swatch Watch Company” used a variety of unusual product designs to stand out in the competitive and mature (older) wristwatch market (Hollins and Pugh, 1990).  When entering new products into a market, a distinctive design or capability can render older competitors immediately obsolete and make later competition appear to be shallow copies (Midgley, 1977).  For example, the “Ford Taurus”, launched by the “Ford Motor Company” in 1986 with a unique rounded shape, soon became one of the nation’s best selling passenger cars (Goodrich, 1994).  The exterior appearance of the product is also an important means of communicating information about the proper use of the product and safety related to the product.

What Makes A Good Design?

Now that you know a little about the design process, how do you recognize good design when you see it?  Certainly, not all products require the same amount of industrial design.  For most new products, a combination of factors determine the amount of design included in the development of the product, but the two primary design factors include the products ability to function at a high level and the products aesthetic beauty.  For strictly industrial products, like food processing equipment, the technological advances included in the device are most important and the aesthetic appearance of the product is of secondary importance.  As products become more consumer oriented, or as the technology included in the device becomes more mature, the need for an aesthetically pleasing design becomes more important.  In an automobile, for example, the aesthetic design of the vehicle is very important.  Automobile manufacturers spend millions of dollars to make a new model look different than last year’s version of the same vehicle.  Even though the new model of the vehicle will probably function in much the same way as the old version of the vehicle, the new model will look much different.  With other consumer goods, aesthetic appeal and ease of use are often as important to selling the product as how the product functions.  Eight criteria to determine the design for a product are: (1) Ergonomic considerations that determine the ease of use and maintenance; (2) ease of use; (3) safety; (4) aesthetic considerations including product differentiation; (5) product value; (6) function; (7) pride of manufacture; and, (8) profitability.

Design Considerations And Constraints
Given the purpose of the product, its target market, and its desired performance specifications, design teams attempt to create a product that will be successful.  Designers must develop a product that will be pleasing to the target market while simultaneously meeting the requirements of the company, consumer, and the government.  Good designers must consider a number of design factors when attempting to create a new or different product.  Some of the things that a product designer must consider are: (1) Product performance goals; (2) Ergonomics; (3) Production Costs; (4) Legal Considerations; (5) Marketing; and, (6) Personal Constraints.

1.  Performance Goals:  The final form of the product must meet the demands of the consumers as well as the stakeholders within the company.  For a product to reach commercial success, it must strike the fancy of the potential buyer.  In some products like jewelry, artificial flowers, etc. the aesthetic qualities of the product (or how the product looks) is all that matters.  However, with most products, there are a number of criteria that designers must consider.  Some of those criteria include service life, shelf life, horsepower, ability to be recycled, ease of maintenance, basic geometry, load bearing ability; and, resistance to environmental decay.

2.  Ergonomics:  Ergonomics includes matching the potential consumer’s skills and abilities with those that will be required to operate the new device safely, comfortably and efficiently.  These ergonomic considerations may dictate the eventual size, shape, weight and texture of the product.  In some cases the ideal product may not be the most beautiful product.  Some designers argue that the most appropriate product designs should limit the behaviors of the end user to those behaviors that are considered to be right.  For example, the holes in a pair of scissors show the user exactly where to place the fingers to operate the scissors in the safest, most efficient manner (essentially forcing correct usage).

3.  Production Costs:  The processes and costs associated with producing a product can also limit the final form of the product.  For example, a product designer may wish to develop a solid walnut dashboard for a new Nissan automobile.  However, costs and production time would probably limit the designer to a cheaper plastic version of the dashboard rather than real walnut. 

4.  Legal Considerations:  Legal considerations are often the least flexible of all constraints placed upon product designers (Lawson, 1983).  For example, manufacturers who make packaged foods must follow specifications and guidelines developed by the U.S. Food and Drug Administration (FDA) exactly or risk huge fines.  Whereas the previous example represented an externally imposed design constraint, many times, companies also impose internal design constraints because of concerns over product liability.  Because improper consumer usage is no longer an effective defense in legal suits, designers and companies must anticipate how consumers might misuse a product and prevent it from occurring with appropriate design features. 

5.  Marketing:  Products must be designed in such a manner so as to meet the demands of product storage, shipping, handling and transportation.  For example, Hanes developed the original egg-shaped package of “L’eggs” pantyhose in response to the need to minimize display space and attract consumer attention in a retail setting.

6.  Personal Constraints:  Most designers also attempt to give new products some personal design form that meets their professional goals and desires for self expression.  For example, a designer may attempt to design a new product that is vastly different from similar, existing products in an attempt to make a name for themselves.

Due to the large number of constraints and goals present during the design phase of a new product, designers must realize that developing the perfect product is a very difficult process that requires a certain number of tradeoffs.  The product design process is really an intricate balancing act that is characterized by a number of conflicting and difficult design decisions.
The Design Process

Investigating, Developing and Improving Ideas
Progressive companies are always searching for ways to improve existing products and to develop new products for the marketplace.  Ideas for new products and product improvements come from many sources, such as company staff, the products sold by competitors, desires of customers, government agencies, private inventors, publications, suppliers, and other sources. Some companies hire industrial designers who specialize in exploring and developing new products.  Product ideas may be developed by developing imitations of existing products, adapting products currently on the market, or through innovation.


When developing new or improved products designers are constantly solving problems.  Actually, the product development process is nothing more than solving a series of problems.  These problems come in many different forms but, when solved, they lead the designer to the appropriate final product.  Designers usually begin the product design process by clarifying the problem.  What, exactly, is the problem?  By finding the answer to this question, designers can focus the design process.  Designers use a wealth of information to arrive at the answer to this question.  Some of this information may be gathered by talking to and collecting information from engineers, consumer, manufacturers, marketing people, and others.

Exploring Ideas

After clarifying the design problem, designers begin gathering information and ideas that may ultimately lead to a solution for the problem.  One technique often used to gather potential ideas is brainstorming.  Brainstorming is a process that allows people to develop multiple ideas in a short period of time.  During a brainstorming session designers attempt to identify as many potential ideas (solutions to the problem) as possible.  These ideas are directly related to the problem that they are attempting to solve.  During a brainstorming session, designers discuss multiple ideas that can be related to ideas currently in use or they may be totally new and different.  Either way, the designers want to develop as many ideas as possible so that the final solution to the problem will not be limited to small variations of current products.  Designers are careful to progress through the brainstorming process freely allowing the ideas to (continue to) be generated without making judgments.  By avoiding the human instinct to criticize strange, even bizarre ideas, designers avoid stifling that one idea that may revolutionize the entire industry (When the typewriter was originally developed, it was considered a very strange and unusual idea—one that most people considered silly).  At the conclusion of the brainstorming session, the designers are free to begin evaluating each of the ideas against the product goals.  Twelve hints have been developed to help streamline the brainstorming process, they include:

1.  Discuss and define the problem you will be attempting to solve;

2.  Gather as many ideas as possible--the more ideas presented, the higher the likelihood that a satisfactory product will be selected;

3.  Record all ideas discussed or presented;

4.  Make a conscious effort not to evaluate or “pick apart” the ideas presented by others;

5.  Assume that anything is possible;

6.  Allow yourself to think the unthinkable and speak the unspeakable;

7.  Recognize "fixed ideas" and overcome them;

8.  State as many ideas as possible.  The number of ideas presented is more important than making the choice between ideas;

9.  Encourage participants to talk about their sketchy or unclear ideas;

10.  Encourage participants to "free wheel." Strange ideas and/or suggestions might trigger ideas never thought of before;

11.  Encourage participants to combine their thoughts with ideas already presented;
12.  Defer judgment on any of the ideas presented until a number of options have been identified.
Conducting Product Research

After completing brainstorming and other information gathering techniques, designers gather additional information by conducting or analyzing research conducted on the potential product or product lines.  Many companies have departments that conduct research on present and future products.  This product research is an important aspect of product development.  Product research involves identifying new and improved products which a company may market. These efforts may be directed at entirely new and different products, new uses and improvements of existing products, or the utilization of a by-product.

Research allows designers the opportunity to discover facts, principles, and gain knowledge about the potential product before it is actually produced and marketed.  Simple research can be conducted by reading books, magazines, or trade journals.  However, most manufacturing companies and/or designers are a little more thorough in their research techniques.  Most designers gather research about a potential product by conducting surveys of consumers.  Designers conduct this research by asking consumers to evaluate products they have already purchased or products that they might potentially purchase.  Consumers provide researchers with information about their initial reaction to the product, color and style preferences, ergonomic preferences, as well as numerous other criteria related to the product.

Companies also conduct research in a number of other areas that effect the products they make.  Two of those other areas include manufacturing and materials research.  Manufacturing research is conducted in an effort to find new production processes that allow the company to make better products at lower costs.  Manufacturing research is vital if companies are to remain competitive and increase their productivity. This type of research is generally directed toward the development of tools and equipment, material handling devices, computer-aided-manufacturing, robotics, and manufacturing processes.  Manufacturing research is usually closely related to and coordinated with product research because a potential product idea is only feasible if it can be manufactured economically.

Materials research involves conducting research to find new and better materials with which to create products.  New and improved materials which have the potential to improve existing and new products are constantly becoming available to designers and manufacturers.  These new and improved materials help manufacturers and designers produce products which last longer and function better than older products.  Lighter weight materials that can withstand greater stresses and wear have given us larger and faster aircraft, bicycles, and automobiles.  New packaging materials have allowed manufacturers to better protect products from being damaged or spoiled during shipment and use. Other materials have been found to replace the use of expensive materials as well as the depletion of scarce materials.  Some new composite materials have allowed manufacturers to produce products that were not possible only a few years ago.  For example, silicon wafers with thousands of tiny electronic circuits have made computers work more efficiently and faster, tiles used on the outside of the space shuttle have made the reusable space vehicle possible, and steels that develop their own protective covering have made bridges and buildings last longer.

Sketching Your Ideas
After gathering ideas through brainstorming activities and streamlining those ideas with the assistance of product, manufacturing and materials research, designers usually begin narrowing the number of potential ideas by developing technical drawings of the best two or three product suggestions.  Technical drawings are used to graphically illustrate the relationship between products working parts and how the product fits together.  Companies have full time departments that work only on developing sketches for development of products. The skill of sketching is important in design and technology work.  It is the easiest way of recording the initial ideas of the designers and communicating those ideas to other officials within the company.

Building Models
While technical sketches are effective methods of communicating ideas to other designers and officials within the company, designers usually need more three-dimensional representations of the product when they attempt to communicate those ideas to other people.  One of the most effective ways to convey product information is by creating models.  Models are designed to show complete details of the product idea.  They help people visualize the ideas and are used to help solve problems.  Although models are usually not functional, they can be used to demonstrate the principles of a machine or product.  Models are also valuable tools used to isolate problem areas in the design that might not be visible on a sketch.  Additionally, they can be used to identify aesthetic improvements that might be necessary, and allow the designers to make improvements on the original idea.

Developing Prototypes

The final phase of model building usually involves the construction of prototypes.  Prototypes are working models that are designed to function and look as much like the finished product as possible.  By developing prototypes, designers, engineers, manufacturers, and marketing personnel can perform realistic tests and product research before the product is actually produced.  The development of the working prototype allows other professionals to become more intimately involved in the development of the new product.  After the prototype has been developed, engineers can begin to determine the best methods of producing the product, and manufacturers can begin to develop appropriate tooling and solve potential production problems before the product is on the production line. The prototype also gives the marketing sales and service departments time to see the product and develop ideas about how to market, sell and provide service.

Evaluating the Prototype
By closely examining and scrutinizing working prototypes, designers can clarify the function of the product and compare those results to the goals set at the beginning of the project.  This evaluation may allow the designers an opportunity to change the product before it is actually in production.  Designers usually begin this evaluation by comparing the capabilities and properties of the prototype with design goals and considerations developed at the beginning of the project.  Designers want to ensure that the product fits their goals and guidelines.  This evaluation also allows engineers and manufacturers an opportunity to begin making preparations to produce the product in the most efficient manner.  During the evaluation phase of product design, tests are conducted on the prototype to determine the proper function, operation, settings and safety considerations for the product.  Based on the results of this evaluation, last minute changes and adaptations are made to the prototype before it is put into production and marketed to consumers.

Considering the Impacts of Your Design
When new products are placed into the marketplace, they may cause or create environmental, social or cultural impacts that are unplanned or unforeseen by the producers of the product.  For example, when soft drink manufacturers began marketing six-packs of canned soda packaged with a plastic ring used to hold the cans together during shipping, little did they know that the plastic rings would prove to be deadly for migratory birds.  When the rings were discarded improperly on beaches or near bodies of water, some migratory birds would occasionally become entangled in the rings and die.  Subsequently, manufacturers of the plastic rings had to find new methods of packaging the soda cans.

Due to increasing environmental and social concerns about the impacts that new products have on people, the plant and animal kingdoms, as well as on the environment, product designers and companies that make and sell products have been forced to become very proactive in analyzing the potential side effects and impacts that their products may have after the sale.  Companies analyze the impacts that the product may have during its product life as well as what happens to the product when its life is over.  Increasingly, companies are working to develop products that can be recycled and reused after their period of usefulness is complete.  This concern helps eliminate the continuing buildup in land fills and the possibility that their product may injure or kill some plant, animal, person, or damage the environment. 

Manufacturers and designers of products have an ethical and moral dilemma when creating new products.  They must weigh concerns about the impacts the product may have with possible development, manufacturing and profit considerations.  Manufacturers and engineers are also concerned about the environmental impacts associated with the production of the product.  For example, will any by-products that are harmful to people and/or the environment be created during the production of this product?  If the product, either during production or after its life is over, could harm someone or something should it be manufactured?  These are questions that are commonly discussed during the evaluation phase of product design. 

Designers and manufacturers are becoming more and more aware of the need to design products that can be recycled or reused after the product cycle is complete.  The recycling movement has changed how products are developed and built. There are federal guidelines that direct companies to produce recyclable products. There are also standards for handling by-products and manufacturing waste. All of these efforts help designers create better, safer and more useful products for the consumers. 

Protecting Your Ideas
After designers create new or improved products, they usually attempt to protect their ideas (or the companies’) by claiming them as intellectual property.  Patents, trademarks, trade secrets and copyrights are methods used to protect the ideas of designers.  Although there may be some similarities between the various methods used to protect intellectual property,  patents, trademarks, trade secrets and copyrights are all different and serve different purposes. A patent for an invention is granted by the government to the inventor of new devices or products.  This patent gives the inventor the right to exclude other individuals from making, using or selling the invention for 17 years.  A trademark is used to protect the developer of any written word, name, symbol, or device which is used to market and sell goods or services and to distinguish them from other similar products or services.  Trademarks are sometimes used to prevent other individuals from using confusingly similar marks on their products or services, but not to prevent them from selling the same items under non-confusing trademarks.  Trade secrets are sometimes used by designers or companies in an effort to keep the components of a formula, product or recipe a secret.  Trade secrets are not protected by the government but, are instead, dependent on the people involved keeping the trade secret confidential.  One famous trade secret that most people are familiar with is the formula for Coca-Cola.  Meanwhile, a copyright protects the writings of an author against copying.  Literary, dramatic, musical, and artistic works are included within the protection of the copyright law.  A copyright is designed to protect the form of expression rather than the subject matter included in the written document.  If you wrote a description of a new device that you had created and copyrighted the written description, it would prevent others from using the same written description, but not from using the device.


Patents
The United States was the first country to develop a system for protecting the rights of the developer of new devices.  Thomas Jefferson (an inventor himself) was one of the first noteworthy advocates of developing a patent system.  Through the efforts of Thomas Jefferson and others, the first patent law was enacted (Article I, section 8).   The law was written to give the U.S. Congress the “power to promote the progress of science and useful arts, by securing for a limited amount of time to authors and inventors the exclusive rights to their respective writings and discoveries.”  As you might notice, the law was designed to benefit both the public as well as private individuals.  The statement “promote the progress of science and useful arts” implied that the law was designed to inspire people to develop new products which would ultimately create newfound wealth in the new country (the United States of America).  The law also protected the rights of the inventor of the product and allowed the inventor the opportunity to make a profit from their new creation.

In the language of the law, any person who invents or discovers any new and useful process, machine, method of manufacture, or composition of matter or any new improvements to those items, may obtain a patent.  In the original law, the major criteria for being awarded a patent were determined by the newness and usefulness of the creation or discovery.   Later changes in U.S. patent laws added a third category for the selection of patentable items, non-obvious.

Within U.S. patent law, “new” refers to the fact that the creation or discovery was not known, used, or for sale by others in this country.  It also implies that the idea was not patented or described in a printed publication in this or a foreign country previous to your application for a patent.  Therefore, if, for example, you were traveling through the countryside in southern Georgia and came upon a novel new bicycle that the rider had purchased in Bulgaria, you would not be able to obtain a patent for the new bicycle.

The second criteria for patentable items, “useful”, refers to the condition that this new creation or discovery has a useful purpose in our society.  If, for example, you were to develop a nuclear powered pencil sharpener, it would probably not be patentable because our society really does not have need for such a device.

The last criteria, “non-obvious”, refers to whether the new creation or discovery is sufficiently different from what has been used or described previously.  This criteria is included so that any newly patented item may be said to be non-obvious to a person having ordinary skill in the area of technology related to the invention.  The term “non-obvious” is  usually used to disallow creations or discoveries based upon the substitution of one material for another or for changes in size.  The creation of a new tennis shoe made of paper rather than of leather would probably not be patentable.

The U.S. Patent Office issues patents in three categories: (1) Utility Patents, granted to the inventor or discoverer of any new and useful process, machine, manufacture, composition of matter, or any new and useful improvement thereof;  (2) plant patents, granted on any distinct and new variety of asexually produced plant; (3) design patents, granted on any new, original, and ornamental design for an article of manufacture.  Utility and plant patents are effective for 17 years from the date of issue and design patents are effective for 14 years.

The first patent was issued to Samuel Winslow, and was signed by George Washington.  It details a process to remove salt from sea water.  Since then, over 5,000,000 patents have been issued for everything from a new type of lipstick dispenser to a genetically altered mouse.  About 15,000 people apply for a patent each week, yet only about 1,500 patents applications actually pass through the entire process (are issued) each week.  Although a number of U.S. Presidents have been very inventive, Abraham Lincoln was the only President to receive a U.S. patent.  Abraham Lincoln applied for and received a patent for a buoyancy device that would allow steamboats and other river vessels to pass over low spots in rivers and other shallow water channels.  The patent was awarded on May 22, 1849.

The fact that U.S. Patents are only issued to individuals (not corporations, associations, universities, or other entities) leads many people to envision historical inventors working in secret to develop devices that would ultimately startle the public (when announced).  Although it is true that many inventors are appropriately secretive about their work,  most common inventions that ultimately receive patents result from the combination of the findings of many researchers and inventors.  For example:

1.  Robert Fulton did not invent the first steamboat. Some 80 versions of the steamboat had been build before Fulton designed and tested the Clermont in 1807;

2.  Philip Reis (German) sent music over a wire in 1861, fifteen years before Alexander Graham Bell patented his telephone;

3.  Joseph Swain (England) developed an electric incandescent lamp simultaneously with the person most often credited with the development of the light bulb (Thomas Edison);

4.  Cyrus McCormick is credited with the invention of the reaper.  Although McCormick did patent a version of the reaper in 1833, a Scottish version was operating in 1794, and the Bell scissors reaper was cutting grain in Europe in 1826;

5.  Elias Howe is often credited with the development of the sewing machine, but there were a number of operating sewing machines before Howe patented his in 1846.  Frenchman Thimonnier’s machine was so good that Parisian workers destroyed it in 1830;

6.  Although often credited with its development, Otis did not invent the elevator—he simply improved it by developing a better braking system.

When reviewing the development of the most important discoveries and inventions throughout history it is important to remember that most of the truly great inventions sprang from the collective knowledge gathered from the limited successes and catastrophic failures of numerous would-be inventors.  It is also interesting to note that although many of the truly great inventions required inventors to devote years of research to their project, many great inventions have been truly accidental.  Some notable examples of accidental discoveries are listed below:

· The Kleenex tissue was originally used as a gas-mask filter.  Researchers at Kimberly-Clark had   developed a wood-pulp tissue at the beginning of World War I to replace cotton, which was scare because it was being used extensively as a surgical dressing for wounded soldiers.  By the end of the war, an ultra-absorbent version of the tissue had been developed to protect  our soldiers from noxious fumes.  When the war was over, there was little demand for the gas-mask filters at home, so the company began marketing the tissues as make-up removers.  The company had only minor success until a customer wrote to the company suggesting that they tell people that the tissues were ideal for nose blowing;

· Poor transportation systems in the 1930’s made it impossible to have fresh strawberries in Chicago during winter.  Jimmy Dewar, manager of the “Continental Baking Plant” in Chicago, developed “Twinkies” in 1930 to ward off the seasonal slump in sales that hit the factory every winter when people stopped buying “Little Short Cake Fingers” to serve with strawberries. Dewar simply injected the short cake with a sweet cream, and came up with the idea for the name while walking past the “Twinkle Toes Shoe Factory”;

· In 1921, a cook at a Minneapolis health clinic let the fire get too hot under a pot, and globs of cereal spilled out onto the grill.  The tiny chunks were fried to a much more crisp texture, leading to the development of “Wheaties” cereal;

· Levi Strauss began his business in San Francisco during the 1850’s gold rush making tents for prospectors. During the ocean voyage to California,  Strauss sold most of his merchandise to fellow passengers, and by the time he had arrived in California he had no cloth left except heavy canvas.  Soon after,  when the need for trousers outran the need for tents, Strauss made trousers out of the canvas, creating the original “Levi’s Sturdy Jeans” intended for hard use.  Later, Strauss began using “serge de Nimes,” a heavy cotton material that later became more commonly known as denim, and in 1873, metal rivets were introduced so the heavy clothing would resist tearing at points of maximum stress. In the 1960’s, Levi’s became a popular form of informal dress and acquired a status that made the brand name important in the world of fashionable apparel;

· The ice cream cone originated at the St. Louis World’s Fair in 1904.  Ernest Hamwi, a Syrian immigrant, offered his assistance when the operator of the ice cream booth next to his pastry booth ran out of dishes.  Hamwi took several of his wafer-like Persian pastries and rolled them into cones to hold the ice cream.

If you plan to file an application for a patent, you or your representative should make a search of patents previously granted to make sure that your idea has not already been patented.  You may conduct this search at the Public Search Room of the Patent and Trademark Office, Crystal Plaza Building No. 3, 2021 Jefferson Davis Highway, Arlington, Virginia, or at Patent Depository Libraries located throughout the United States.


Trademarks
During the design process, designers and marketing personnel sometimes develop distinctive characteristics, drawings, or phrases that are later used to distinguish the product in the marketplace.  Trademarks are used to protect these ideas in the open marketplace.  A trademark (or brand name or logo) is a word, name, symbol, design, or combination of word and design or slogan used by a manufacturer or merchant to identify its goods or services and distinguish them from others.  When it is used for services, it is called a Service Mark.  Trademark rights come from using the mark, and marks are protected under common law from the time they are first used.  While there is no requirement to do so, owners of marks who have used them in federally regulated commerce may register them with the Patent and Trademark Office.  This provides the owners of the mark with certain legal advantages.  Many trademark owners use a TM or SM symbol with their mark to indicate that they are claiming rights to it.  The “registered” symbol (an R with a circle around it) may only be used if the Patent and Trademark Office issues a federal registration.

To register a mark, the owner must file an application consisting of a written statement in which the owner indicates, among other things, the goods or services in connection with which the mark is used and the date of first use of the mark in commerce; a drawing of the mark; five specimens showing the mark as it is actually used (labels, tags, packaging, etc.); and the required filing fee.  Each application is reviewed by an examining attorney to determine if the mark is eligible for registration and is compared to other marks to determine if it is likely to cause confusion with those already registered.  If a proposed mark passes the examination, it is then published in the Official Gazette of the Patent and Trademark Office. Those who believe that they will be damaged by registration of the mark have the opportunity to oppose registration.  If no opposition is filed, a registration certificate is issued.  The registration may be renewed every 20 years as long as the applicant is still using the mark.

Copyrights
Copyrights give protection from copying for literary, dramatic, musical and artistic works.  Copyrights are registered in the copyright office in the Library of Congress, and are not handled by the Patent and Trademark Office.  Information concerning copyrights may be obtained from the Library of Congress, Information Section, LM-455 Copyright Office, Washington, DC 20559. Their telephone number is (202) 707-3000.
Marketing Products and Understanding the Customer
After products are developed and placed into the retail or wholesale markets, they elicit a number of responses from consumers.  The final form of the new product may create or influence consumer beliefs about the durability, value, sophistication, ease of use, sex role appropriateness, and prestige of owning the particular product.  Designers often choose particular elements for the product to encourage consumers to form certain beliefs about the product.  For example, most new car stereos are equipped  with numerous control buttons and switches that are seldom used by the consumer.  These buttons and switches are included to give the consumer the perception that the stereo is technically sophisticated.  However, some consumer beliefs resulting from the design of the product can be completely unanticipated.  A particularly attractive, innovative design may lead consumers to believe that the product is too expensive for their needs.

Product designers are constantly in search of information that will allow them to predict the needs and wants of future consumers.  Most of that information is gathered through market research.  Market research is conducted by collecting information from past and potential customers through surveys and other information gathering devices.  Researchers may ask consumers to evaluate prototypes of products and give the researchers a reaction.  By understanding the preferences of the consumer, the designer can develop products that will be marketable and will meet the needs of the consumer.  Researchers have discovered over one hundred design principles that influence the likes and dislikes of consumers.  Some of these likes are innate (born with them) and some of them are acquired through life experiences.  Some of the most important design principles are listed below:

· Order:  Humans prefer order to disorder and prefer objects that have symmetry, unity and harmony.  For example, people tend to prefer objects that have repeating patterns (like the threads on a bolt) as part of their design.  It should be noted however, that too much symmetry, unity and harmony at the expense of variety becomes boring and unwelcome.  Therefore, products that have many traditional patterns will be comfortable, but not stimulating, and products that are extremely irregular will be stimulating, but not comfortable;

· Organic design:  People tend to admire and have an innate appeal for the design of natural items like snowflakes, spider webs, or a honeycomb.  Therefore, manmade products that resemble the characteristics of organic forms tend to be preferred.  In recognition of these preferences, advertisements of the 1995 Chevrolet Monte Carlo combine abstract photographs of the automobile with similar forms of the human body (Bloch, 1995);

· Proportion:  The most commonly accepted proportional design element was developed over one thousand years ago by the early Greeks.  This design element is called the Golden Section, which is a design proportion that tends to be the most pleasing to humans.  The Golden Section is achieved when a line is divided into two segments so that the smaller segment is in the same proportion to the larger segment as the larger segment is to the whole (length to width=1: 0.618) (Williams, 1981);

· Cultural Influences:  Product preferences are sometimes influenced by the social and cultural values in a society.  For example, cleanliness is very important in American society therefore, many products are designed to look very sanitary, clean and crisp.  Designs (colors, shapes, and materials) that are very popular in one culture may be very unpopular in another.  Design preferences can also differ between subcultures within a single country.  For example, young urban consumers have distinctly different tastes in clothing than middle aged consumers who live in rural areas;

· Uniqueness:  Many people have a desire to own items that are unique or very different than those owned by others.  Because many people classify themselves and others by the types of products they display and use, people with a great need to be unique tend to prefer items that are novel or unusual.  These people use the products they own to differentiate themselves from others;

· Ensemble:  The possession of one product (or group of products) may affect a person’s desire to own other products.  Sometimes a product is viewed positively when the customer sees the product in the store, yet is ultimately disliked and avoided because it does not match items already owned by the potential customer.  Designs that provide a pleasing aesthetic relationship with items already owned by the consumer will be viewed positively and vice versa;

· Setting:  The setting in which a product is first encountered is another factor contributing to the response of the consumer.  For example, the persons who are present when the consumer views, purchases, or displays the product can have significant influence on the consumer’s reaction to the design.  Many people who have unfavorable reactions to product designs in private change their opinion when peers express appreciation for the design, or vice versa.  Teenagers are particularly susceptible to this type of influence;

· Marketing:  Product reactions can also be influenced by the marketing program that is used to sell the product.  People who see the product in the retail setting may recall a particularly attractive television or print advertisement of the product which they recently witnessed.  The Air Jordan tennis shoes made by Nike depend heavily upon this type of marketing appeal to market their shoes.  The manner in which the product is displayed within the store can also have a significant impact on the consumer.  Even the best new products may fail to capture the attention of the consumer if they are displayed in a dirty, dimly lit store.

Strategies that designers use to market new product designs one year may fail the next because of changing conditions.  Therefore, designers must be keenly aware of the wants and needs of the consumer and be prepared to adapt designs as situations change.  Shifts in technology and cultural attitudes change consumer’s perceptions of what is acceptable in product designs.  Designers must constantly strive to monitor the desires of the consumer to identify possible shifts in tastes that are likely to influence new designs.  By reacting quickly to produce new designs tailored to changing conditions, designers will be able to maintain and possibly improve the sales of their products.

The amount of time that elapses between the point at which a product is introduced and the point at which the product looses its consumer appeal is called the product life cycle.  As a product moves through its product life cycle, the role of design changes.  As a new product is introduced to consumers, a unique design may be essential to attract consumers in a crowded marketplace.  After the product line has been on the market for a period of time, uniqueness may not be as important a criteria as reliability or ease of use.  As the product line begins to age, the product may need to be redesigned or marketed in a fashion that emphasizes improvements in the original design.  There are, of course, some notable exceptions to designers continuing quest to develop new product designs.  In these cases, consumers tend to prefer the older product design over new ones introduced to the marketplace.  Some examples include the Harley-Davidson Motorcycle, the Weber gas grill, the Mount Blanc fountain pen and others.  Possible reasons for the continuing success of these products include symbolic meanings that hold continuing appeal, nostalgia, and highly efficient forms.  Long term appeal also occurs among products designs that improve with age, as do leather jackets and blue jeans.

Conclusion

Seeking the ideal design for a product remains a significant goal for product designers even though it is unlikely that a designer will ever produce the ideal form for a given product.  Therefore, the most reasonable goal for product designers is to develop products that are superior to all similar product alternatives.  These products will have the ability to create positive emotions, responses and, ultimately, sales to the consumer.  This product will satisfy the aesthetic tastes of the consumer and will complement their existing assortment of goods.  This product will also be superior in its quality, performance, ergonomic efficiency, manufacturability, ease of use, and safety.  It will adhere to all applicable regulations and meet target specifications and costs.  Although the ideal product will probably never be designed, its pursuit will surely help advance civilization as we know it!

Product Design Student Activities

Introductory Activity
Elite Fighter Action Figure:  While completing this activity, students will have the opportunity to work in cooperative teams to develop a prototype for the Elite Fighter action figure.  During this activity, students will collect ideas through brainstorming sessions, develop a model, create logos and packaging materials, and prepare and present their team ideas.

Intermediate Activity
The Baseball Team:  While completing this activity, students will have the opportunity to use newly gained information about product design to re-position and market a fictional baseball team.  Specifically, the students will name the team, create a logo, develop specimens for a trademark application, and create products related to the team included a team mascot.

Advanced Activity
Playing The Game:  The Playing The Game activity is designed to allow students an opportunity to create a new product that will solve a common problem.  Working as a product design team, students will develop a new game that can be marketed to young children.  Through this activity, students will have the opportunity to collect ideas through brainstorming sessions, create a product, develop product names and logos, develop effective product packaging, consider safety guidelines, and present their ideas to other members of their class.

Elite Fighter Action Figure

Toy making is a very large and profitable industry in the United States—earning billions of dollars in profits each year.  Toy manufacturing companies produce products for a very competitive market where product development and marketing are the key factors in deciding whether or not a product is ever made.  Every day, decisions made by product designers can prove to be either profitable or costly for the companies they work with.

Most families purchase toys because they want them and not because they need the new toy.  Because purchasing new toys is not something that most families must do, toy makers are always testing new product ideas to determine whether their products will be purchased by parents or children.  New toys that reach the marketplace have usually undergone extensive field marketing and testing.  The toys must not only be desirable, but they must be safe for the child to use.  Therefore, new toys are usually field tested with parents as well as children.  An example of this field marketing process can be found in the story of how the Barbie Doll came into existence.

The Barbie Doll was developed in 1958 by the Mattel Corporation, a leading maker of action toys.  Mattel purchased an action figure idea from a German company that had produced a cartoon character action figure called Lili.  Mattel spent a great deal of money buying the rights and conducting various studies of the action figure market.  With the research that they conducted, Mattel decided to modify the blonde Lili action figure into a brunette Barbie Doll, which they considered more appropriate for young girls.  After making changes in the action figure, Mattel conducted a field test during which 100 mothers and daughters were shown the Barbie Doll separately.  At the end of the test, nearly all of the mothers indicated that they thought the Barbie Dolls were too mature looking.  They also indicated that they did not want their daughters playing with the Barbie Doll.  However, in the same study, nearly all of the girls indicated that they loved the doll and wanted to own one.  This difference in opinion between the mothers and the daughters caused Mattel to make a drastic decision.  They had to determine whether to produce the doll against the wishes of the mothers or to not produce the doll against the wishes of the young girls.

Mattel decided to produce the dolls.  They put Barbie on the market and have since set sales records that are still unparalleled in the industry.  Mattel attributes the success of the Barbie Doll to effective marketing and to young girls’ desires to play with a future symbol of themselves, and not just with baby dolls.  Mattel executives claim that the Barbie Doll allows children to dream of becoming teenagers who have fame, wealth and attention.

Marketing decisions play an important role in the development of new toy products.  Often, toy manufacturers develop action figures that are based on characters in movies or on television.  If the movie or television series is a big success, the action figures or toys are usually successful.  There is a precarious balance between developing a top selling product and being stuck with lots of toys that will not sell.  An example of this balance can be found in the action figure developed for the movie “The Last Action Hero”.  Betting on a successful movie and public interest in the characters portrayed in the movie, product designers developed and manufactured thousands of action figures based on the movie characters before the movie was released.  After release, the movie did not create public interest and failed at the movie box offices.  Since the maker of the action figures for the movie had already produced thousands of the toys, they had to sell them at reduced prices and in some cases, destroy excess inventories--loosing millions of dollars.

Your Scenario

The Matoon Toy Company has been in the toy making business for almost seventy-five years.  During that seventy-five years, toy sales at Matoon have remained stable but, the company has never had an extremely popular product.  Executives at the company have recently hired you and your team of product designers to develop a product that will allow them to be competitive with leaders in the industry like Kenner and Mattel.  A production company making the movie has granted Matoon exclusive rights to design the action figure that will eventually be used in the upcoming film called “Elite Fighters”.  Therefore, it is essential that the action figure be appealing in both real and animated forms.  Presently, neither the film company nor the executives at Matoon are satisfied with the earlier prototype of the action figure.  They have decided to let your newly assembled product design team implement changes in the product so that it will become a top seller.  The major task of your team will be to redesign the Elite Fighter Action Figure to make it more appealing to both parents and children.

Materials list

In order to complete this assignment activity, your teacher will need to supply your team with the following materials: Assortment colored markers, assortment paints and brushes, a generic action figure, scrapes of cloth, cardboard, five sheets of typing paper, scissors, glue, one shoe box.  Note: Your teacher may request that your team gather these materials.

Your Challenge

The Matoon Toy Company recently conducted market research on an early prototype of the new “Elite Fighter” action figure doll.  During this market research, Matoon researchers asked parents and children to take the action figure home for one week.  At the end of this one week period, parents and children brought the action figure back to Matoon and discussed their feelings about the toy.  The results of this market research suggested that:

1.  Parents thought that the action figure was too rough and violent;

2.  Parents thought the packaging used on the product was undesirable--it was too dark and did not catch the eye of the consumer;

3.  Children did not like the color scheme because they thought the action figures looked too “wimpy”;

4.  Children did not like the logo design, or the fact that the action figure had no moving parts;

5.  Children did not like the fact that the action figure did not have accessories or armor.


Your challenge, as product designers for Matoon, is to use this market research information to develop a new prototype and image for the action figure.  This challenge will be completed in a number of steps.  You may want to re-read the Design Process section of this document to get ideas for completing this activity.

Investigating and Brainstorming

Using the “Elite Fighter Brainstorming Sheets”, your team should brainstorm ideas that will help create a new look for the “Elite Fighter” action figure.  In particular, you should develop ideas about colors, armor, clothing, a logo for the action figure, accessories, and packaging.  Use the following procedures as you complete your investigation:

1.  Find a work place for your team;

2.  Make a list of the problems that you need to solve;

3.  During the first 10 minutes, ask each member of the team to share their ideas for the “Elite Fighter”;

4.  Spend the next 10 minutes brainstorming.  Ask each member of the team to share as many ideas as possible (make sure someone writes down the ideas);

5.  Try not to criticize any of the ideas presented until you are finished collecting information;

6.  Begin combining ideas to form the best two or three;

7.  Using the “Elite Fighter Design Sketches” forms in this packet, develop sketches of the top three ideas.  Make sure your team reaches consensus about choices of colors, armor, clothing, logo design (for the action figure), accessories, and packaging.

Developing drawings and models

After your team has selected the best two or three ideas for the action figure, it is time to refine those ideas into one main idea.  Drawings and a model of the action figure will have to be developed from this main idea.  Complete the following steps to make a prototype of your ideas for the Elite Action Figure:

1.  Find a work space or table that you can use to assemble the prototype;

2.  Using the materials supplied by your instructor, develop the following items related to the “Elite Fighter” action figure:

a.  the action figure;

b.  clothing for the action figure;

c.  armor for the action figure;

d.  accessories for the action figure;

e.  a final version of the logo for the action figure (use the “Elite Fighter Logo Design” page included in this packet);

f.  a sample of a package used to ship the action figure that includes the logo.

3.  Make sure that your colors, logo, armor, clothing, accessories and packaging are consistent with the choices you made during the brainstorming session.

Presenting Your Idea

Now that you have completed your design work and have developed all materials (a model action figure, clothing and armor, a logo, accessories, and a package for the action figure), it is time to present (and sell) your ideas.  Working as a team, prepare a presentation for your “Elite Fighter” action figure using the form marked “Elite Fighter Presentation Form”.  As you prepare your ten minute presentation, remember that during the presentation your team will need to:

1.  Describe the benefits of your design;

2.  Describe why you think the design would be appealing to the consumer;

3.  Discuss the safety considerations associated with your action figure;

4.  Discuss why you think the design would make Matoon money.


After you have finished the presentation and checked with your instructor, present your ideas to the remainder of students in the class.  You will have to make arrangements with your teacher to give this presentation.  This presentation will give (the remainder of) students (in your class) the chance to evaluate your ideas for the new “Elite Fighter” action figure.  Remember, the success of your team and your grade in this activity will depend on your ability to sell your ideas to the remainder of students in your class—and, your teacher!

Follow-up Questions
1.  Do you think that your action figure would be more appealing to parents or children?  Why?

2.  Why do you think that children would be interested in purchasing you new product?

3.  What are the most important things for a product designer to consider when developing a new product?

4.  Do you think that people will react more favorably to your design than they did to the original action figure design?   Why?

5.  If a parent asked your team to describe the safety considerations included in your design, how would you answer that question?

The Baseball Team


Successfully marketing a product or service in today’s consumer climate requires careful planning and extensive research—not to mention luck!  Therefore, product manufacturers are always searching for methods of keeping their respective products or services in the minds of the consumer.  One method that has long been an effective tool is the product or company logo.  Company or product logos are graphic designs, words or groups of words that represent the product or company.  Some corporate logos have become very recognizable to the average consumer.  For example, the check mark shaped “Nike” “Swoosh” is recognizable to almost everyone.


When a logo achieves widespread consumer recognition and approval, the owners of the logo can sometimes experience a win/win situation by selling copies of the logo on T-shirts, tennis shoes or other paraphernalia which in turn provides free advertising for the company each time the article of clothing is worn by the consumer.  This practice is particularly popular in the sporting goods industries.  When was the last time you saw a sports team or a product marketed by a sports team that did not include at least one logo?  After logos are developed for companies or products they are usually registered with the U.S. Patent and Trademark Office in an effort to discourage others from taking their ideas.

Your Scenario

After winning a record $167 million in the state lottery, you decided to invest your winnings in your favorite sport—baseball.  The baseball team you purchased has been the last place team in the league for the past four years and not only suffers from a lack of talent, but a lack of public interest as well.  Baseball teams, like many professional sports teams, realize much of their profit from marketing and licensing products related to the team.  Your team, the Washington Whitehats, has not only been recording losses on the field, but has also been recording losses in revenue for the past fifteen years.

Materials list

In order to complete this activity, your teacher will need to supply your team with the following raw materials: Paper, pens, assortment of markers, assortment of paints and brushes, scissors, assortment of used stuffed animals, assortment of used T-shirt or jerseys, scrapes of cloth, masking tape, assortment of baseball caps, glue.  Note: Your teacher may request that your team gather these raw materials.

Your Challenge
Since most of your education has been in marketing and product development, you’ve selected other talented individuals to make personnel, management and player changes within the team itself and have concentrated your efforts on marketing and product licensing.  After completing a market analysis, you discover that much of the public disinterest in your team is related to the less than glamorous team name and logo.  Upon discovering this information, you immediately make plans to implement an entirely new marketing strategy.  This marketing strategy will most likely include (1) renaming the team, (2) creating a new team logo, (3) obtaining a trademark for the new logo, (4) developing licensing arrangements and, (5) possibly relocating the team to a better market area (city or state).  You may want to re-read the Design Process section of this document to get ideas for completing this activity.

Investigating and brainstorming
As Director of Marketing, you decide that your marketing team should conduct a brainstorming session during which you will attempt to develop a new team identity. This team identity should probably include the team name, logo, and possibly a mascot.  Spend the next thirty minutes developing as many names and logos as possible.  Use your personal knowledge of other successful sports teams with which you are familiar.  You may decide to bring the team to your local community but, keep in mind that your ultimate goal is for the team to make money.  And, the team can only make money if the team is appealing to the consumer.  Using the Baseball Team Brainstorming Sheet, provide written and graphic descriptions of at least twenty possible team identities (name, logo, mascot).

Focusing your ideas
Now that you have identified at least twenty possible team identities, spend the next thirty minutes gathering information that will help your team to refine or create the best two or three ideas.  Using the Baseball Team Sketch Pad, create sketches of the best two or three ideas.  Once you have selected the best two or three ideas, it is time to obtain reactions from potential team fans.  Using the Baseball Team Questionnaire, develop a list of five to ten questions that you would like potential fans to answer about your selected team names, logos and mascots.  A typical question might be “Which of the following baseball team logos appeals to you the most?”  After you have developed your survey questions and have approved them with your instructor, use copies of your Baseball Team Sketch Pad and your Baseball Team Questionnaire to determine the opinions of other classmates or family members who are not a part of your marketing team.  Ask them to answer each of the questions you have prepared.  When you have interviewed 15 or 20 potential fans, bring the results of those interviews back to your workspace and use this information to narrow your team identity to one choice.

Developing drawings and models 

Now that your team has selected the new team identity, spend the next thirty minutes developing accurate drawings and specimens for the new team name, logo and mascot.  You will need these drawings to solidify your choices.  Accurate drawings are absolutely necessary (if you’re to be able) to protect your new ideas.  It is at this point in the process that most companies begin the process of protecting their ideas.  You may want to re-read the section called “Protecting your ideas” before proceeding.  Let’s assume that you are going to apply for a Trademark with the U.S. Patent and Trademark Office.  In order to apply for trademark protection, the owners of the new idea must file an application consisting of (1) a written statement in which the owner indicates among other things the goods or services in connection with which the mark is used; (2) the date of first use of the mark to sell a product; (3) a drawing of the mark; (4) five specimens showing the mark as it is actually used (labels, tags, packaging, etc.); and the required filing fee.  To prepare for filing the application, your marketing team should complete the activities listed below:

1.  Using the Team Description Sheet, develop a written statement in which you indicate the types of products that will be sold using this team name, logo or mascot (two paragraphs);

2.  Add a sentence to that description indicating when the logo was first developed;

3.  Using the Baseball Team Drawing Sheet or someting similar that you create, develop a general drawing of the name/logo.  This drawing should be completed using computer aided drafting or desk top publishing software, if possible;

4.  Using the raw materials supplied by your instructor, develop five specimens showing the team name/logo or mascot as it would actually be used.  These should be real items and not simply drawings of items.  The specimens should include:

a.  a jersey for the team uniform;

b.  a baseball cap;

c.  a sample labels from a baseball jersey;

d.  a T-shirt that might be sold to a sports fan;

e.  a small model of a mascot that will be used to represent the team.

Presenting your idea

Now that you have developed the new team name, logo and mascot, it is time to make a pitch to the consumer.  Using all of the materials that you have previously developed, prepare a ten minute presentation.  Although you will likely make the presentation to classmates, you should develop the presentation with the intent of persuading the leaders from a community (the community for which you named your new team) to build you a new state-of-the-art baseball stadium for your team.  This will not be easy when you consider the past record of your new team.  Some items that you should include in the presentation:

1.  Likelihood that the changes you have made will create fan interest;

2.  Likelihood that the team will create wealth for the community;

3.  Likelihood that the team will make a profit;

4.  Likelihood that sales of products licenses by the team will create state and national interest in the team;

5.  Any documents or products that you developed for the new team.

You should consider the fact that other teams will be making the same pitch to the leaders of the community, therefore your presentation should be well designed, thorough and professional.  You may want to consider developing a skit, a video or an electronic version of the presentation.  After you have completed your presentation, check with your instructor to make arrangements for giving the presentation to classmates.

Follow-up Questions
1.  Now that you have completed this activity, how could you improve the designs produced by your team?

2.  What characteristics where the most important in selling your ideas to the fictional community leaders?

3.  What are some additional products that could be marketed using your new team name and logo?

Playing The Game
Throughout history, people have created and developed devices that make everyday tasks easier to perform, safer and faster.  Often, people assume that the great inventors of history had capabilities that the common person could not possibly understand.  This perception is simply not true.  Most people who have been recognized as great inventors were simply trying to develop devices that would make everyday chores easier to perform.  For example, the typewriter was developed in an effort to take the monotony out of hand writing letters.  The ball point pen was developed to put a stop to all of the messes created when people wrote letters using the fountain pen.  Unquestionably, there are numerous other examples of devices created simply to make life and living easier.  As a high school student, you face problems, challenges, and monotonous chores each day.  There is a distinct possibility that some of those chores could be made easier through the creation of a new product or device.  

Your Scenario
Assume that you live in a single parent household with your mother and twin brothers.  Due to this living arrangement and your older age, you are often asked to watch your eight year old twin brothers while your mother is out of the home doing the grocery shopping.  While you appreciate the groceries, watching the twin brothers can become quite tiring.  You have tried everything to entertain the boys during these times, but the twins usually end up trashing your room and pilfering through your private things.  Since your family lives on a very tight budget, you are not able to simply purchase additional toys that might be used to entertain the twins while your mother is doing the shopping.  Remembering that the twins have a great interest in games, your mother suggested that you and your friends spend a couple of days designing a game that could be used to entertain the twins.  After discussing this idea with friends and neighbors, it came to your attention that the local educational store often purchases locally made games for resale in the shop.  So, by solving this problem and creating an interesting game for the twins, you have the opportunity to keep them out of your things and make a little extra spending money.

Materials list
In order to complete this activity, your teacher will need to supply your team with the following materials: One ¾”x12”x18” plywood base, 12 marbles, 4 large rubber bands, 12 tongue depressors, 24” of cotton string, miscellaneous paints and brushes, miscellaneous woodworking tools, 2 ball point pen springs, one 12”x1/2” wooden dowel rod, miscellaneous nails and screws, one hot glue gun, 1-1/8” sheet of acrylic glass 12” square, 1 roll masking tape, miscellaneous cardboard.  Note: Your teacher may ask your team members to gather the materials for this activity.

Your Challenge
After searching the basement in your house, you collected the materials listed above.  Your task is to design a competitive game using only these materials (they will be supplied by your instructor).  The game should not resemble any games currently on the market because you can only sell original games to the educational store.  Remember the ultimate objective is to keep your brothers busy while your mother is shopping.  A secondary objective is to make some extra spending money.  Your game should be designed to include:

1. Competitive strategies that can be understood by the average eight year old child;

2. Hands-on activities that allow children to manipulate items;

3. Easy assembly and disassembly;

4. Clear and concise written instructions permanently affixed to the game;

5. A logo and/or name that will attract attention in the store;

6. A package that can be used for displaying the game in stores;

7. Safety guidelines (printed on the package) for parents outlining age appropriateness and safe use practices;

8. A durable design that will stand up to the rigors of hard use.

Investigation procedures
Complete the following steps as you identify and refine ideas for your product:

1.  Locate all materials available for the construction of the game;

2.  Discuss and brainstorm ideas for the design of the game;

3.  Develop ten to twenty possible designs for your game taking care to include the eight steps outlined above;

4.  Sketch your design ideas on the attached Game Brainstorming Design Sheet.  The design sketches do not have to be perfect, but will give you ideas to work with.;

5.  Select the best idea or combine several ideas to create the final design idea;

6.  Develop a drawing of the final game idea using drafting materials or computer aided drafting using the Game Design Sheet;
7.  Develop drawings of the package and logo/name that will be used for the final version of the game using the Game Packaging Sheet and the Game Logo Sheet.

Developing your product
Complete the following steps as you attempt to create a three-dimensional representation of your product:

1.  Using the drawings you developed during the investigation phase of this activity, begin cutting, laying out, painting and assembling the game;

2.  While one member of your team is completing this first step, other members of your team could begin developing and word processing the directions for the game;

3.  Simultaneously, other members of your team could begin developing the packaging and name and logo materials that will be used on the game and package;

4.  When the game, name and logo, directions, and package are complete, your team should complete the following assembly activities:

a.  Affix the directions to the game;

b.  Prepare the package by attaching the game name and logo as well as parental guidelines and any assembly instructions;

c.  Complete the assembly by packaging the game within the previously designed package.

Presenting your idea
As with any new product, you will probably be asked to present your game a number of times.  Prepare a presentation for your new game using the Game Presentation Worksheet.  Your presentation should include a description of the game, the purposes of the game and maybe a demonstration of how the game is played.  Remember, the objective of the presentation is to encourage others to accept your ideas and buy your game rather than other games that may be on the market.  When you are finished preparing the presentation, notify your teacher that you are prepared for the presentation.  Your teacher will ask you to make a formal presentation to the remainder of students in the class.  
Follow-up Questions
1.  In your opinion, what aspect of your new game will be the most appealing to young boys?

2.  What items where included on the packaging and the game itself simply for the purpose of attracting attention to your game?

3.  If you had the opportunity to start this activity over, how would you approach this problem differently than you did this time?

4.  If you had not been limited in the number of materials used to create your product, what additional materials would have been used? And, why?

5.  If you had an unlimited budget, what changes would you make in the product?

6.  Compare the game developed by your team with the games developed by other teams in your class.  If you where a typical consumer in a store, would you purchase some of the other games or the one developed by your team?  Why?

Product Design Review Questions
Answer each of the following review questions as thoroughly as possible using a separate sheet of paper.  Please write the question number beside each answer.

1.  What are some common characteristics of good product design?

2.  List at least five products that you consider to have good design characteristics and describe why you think they include quality design features.

3.  List the eight criteria used to determine the design for a new product and describe the importance of each.

4.  What are three common constraints that product designers must overcome to develop a new product?

5.  Briefly, list the major activities that take place during the product design process.

6.  How can brainstorming help design teams uncover multiple ideas for new products?

7.  How is market research used to help designers create products that consumers are interested in purchasing?

8.  Provide two examples outlining how product research might be conducted on a new product.

9.  What is materials research and what purpose does it service in the development of new products?

10.  What is the difference between a model and a prototype?

11.  Describe three things that a product designer might learn by creating a prototype that could not be learned by creating a product model.

12.  Why is it important for product designers to consider the impacts that their new product ideas might have on the environment?  Society?  Culture?

13.  What are four methods that product designers can use to protect their ideas?

14.  What are three design decisions that product designers commonly make when designing new products?

15.  How can the design of a new product impact the success that product has when placed on the market?

16.  What is “design-cycle time”?

17.  List four departments within a manufacturing company that might be involved in the development of a new product and describe the roles of each department.

18.  What are the criteria used by the U.S. Patent and Trademark Office to decide whether a new product deserves to receive a U.S. patent?

19.  Why would a company choose to protect a new product with a trade secret rather than with a patent or a copyright?

20.  What are the items that would need to be included in a trademark application mailed to the U.S. Patent and Trademark Office?

21.  Who would a product designer contact to obtain information regarding copyrights for product ideas?

22.  Why would a product engineer need to be involved early in the development of a new product for a company?

23.  How have new techniques and technologies changed the way new products are developed?

24.  How can new product developments help advance technology?

25.  What are some methods that product designers can use to attract attention to new products in markets that are crowded with similar products?

26.  Why do some product designs never seem to go out of style?  What are some reasons?

27.  What is concurrent design and how is it different from traditional design processes?

28.  What are four design principles that effect or influence consumer’s decisions to purchase or not purchase a new product?

29.  What are some important considerations that a product designers should include in any presentation of a new product idea?

30.  Why does the amount of money companies spend on market research vary from product to product?

31.  What product that you are familiar with has the best design?  Why?

