Monica Ullagaddi – Final Design Essay 39-245, Section A, May 11, 2001

To organize and execute the design project, I would begin by contemplating the design project, process, and product as a whole.  

Based on the types of expertise I would need (depending on which area of engineering or science we would choose to focus on), I would assemble a design team.  Aside from the technical personnel, which would include a materials engineer, structural engineer, systems engineer, and industrial engineer, and an electrical engineer, I would also include non-technical personnel to represent the interests of the stakeholders, namely, children, teachers, parents, and museum curators.

First and foremost, the electrical engineer would be responsible for ensuring the correctness of the concepts and ideas behind the science experiment.  The electrical engineer would also be responsible for suggesting certain types of circuits, problems, or experiments that may be demonstrative of particular concepts in the field of electrical engineering.

The materials engineer would be responsible for deciding the materials to use in building the exhibit.  The materials engineer would need to choose materials that are safe, structurally sound, and compatible with electrical conductors, and electrical insulators.  Thus, the materials engineer would have to know about the properties of the components of the exhibit.

The structural engineer would need to make sure that the exhibit was able to manufactured easily, would fit in the space allotted, find the tools necessary to build the exhibit, etc.  The structural engineer would also need to ensure the structural integrity of the exhibit so that it would not hurt any of the children who come to learn from it.

The industrial engineer would be responsible for cost-effective materials procurement, contracting of services, and overall making sure that the design is feasible in terms of materials, cost, structural soundness, etc.  The industrial engineer also has to make sure that the process or product can be manufactured in a timely manner and in an efficient and innovative manner.


The systems engineer is most like the design team leader.  This person would be responsible for giving the other engineers tasks, and then communicating between everyone the goals and objectives that each engineer came up with.  Then after many sessions of revision, the constraints could be mathematically satisfied, conclusions could be reached and the prototype could be built.  The systems engineer would be the hub of the communication network, primarily responsible for knowledge management and processing.


The design team members representing the interests of the stakeholders would primarily function to give input at the very beginning (i.e. for the preliminary idea) and at the very end.  They would have little input in the middle of design process.  Teachers would influence the audience for which this exhibit would be built, and for which age group.  Teachers would also be able to tell the technical personnel, specifically the electrical engineer, how children learn concepts, and what types of tactile objects are appropriate to teaching them these objectives.  Parents would also be important in this process as they would let the technical personnel know what they would let their children learn about, what is safe for children to learn about (i.e. not too many parents would want their children to learn about electricity by watching a person in an electric chair.  

Museum curators would be important stakeholders whose wishes must be considered because it is their property on which the exhibit is being built.  In specific, a dangerous, liability-causing, messy, or expensive design would not be in their best interests to advocate.  The museum curators need to also make sure that the science exhibit fits in with the rest of their museum.  They would want the exhibit to be aesthetically pleasing, accessible to all age groups, physical handicaps, and not gender, race, religion, or creed specific.

Since the exhibit is being designed for children, it would be important for the children to test the product, but not necessarily have too much input into the formulation of the product idea.  This is because they do not know about the concept they are about to learn, they would have no basis for picking and choosing science and engineering concepts to learn about.  However, their input in testing is valuable because the product is being designed for them, thus, they must be able to learn from it and to be engaged by the activity for a set amount of time.  

Information gathering would primarily be the role of the industrial engineer, who would have the greatest contact and experience with operations research.  The Internet is the primary source for any type of up-to-the-minute information.  Any other information would either be taken from textbooks in the case of the technical personnel or from direct interviews or surveys with the stakeholders.  In addition, as manufacturing may be involved with the completion of this exhibit, and this may be the only part that is not actually done by the design team itself, information may need to be obtained from the manufacturing companies, via telephone or Internet.  All this information would be used to better the design product, but not necessarily the process of designing the product.  The information gathered in these steps would directly be applied to the completion of the product.

Aside from the design team members who may represent the interests of the stakeholders, information, advice, requirements, and constraints must be solicited from the actual stakeholders themselves.  Most importantly, the museum curators must make clear the requirements of the design so that it meets their needs.  However, the children who are to  use the design, as many of them as possible must test the design repeatedly to make sure that it fulfills the goals and objectives that it set out to fulfill.  In addition to the stakeholders, and design team members that represent similar stakeholders, I would interact with people who understand the stakeholders as well.  In specific, I would interact with professors, child psychologists, Occupational Safety and Health Administration, other museum curators who have similar exhibits in their museums already, etc.  These other interest groups would give insight into the behavior and wishes of the stakeholder that the stakeholder himself may not even be able to articulate. 

Universal Design is one consideration that may affect the final design.  The design could be one of the most unique and creative ideas ever thought of, but if it is not accessible by people who are visually impaired, hearing impaired, people who are wheel-chair bound, etc., then it would discriminate against people who have handicaps.  Universal design is a design that would be able to be used by all sorts of people, regardless of handicap.

Other factors that may influence the final design include space limitations for the design, target audience of the exhibit, time allotted to complete designing the exhibit, maximum expense of the exhibit, area of the country that the exhibit will be placed in, transportation method, etc.

Primary problems I believe will occur will be with effective communication and division of labor.  The key to effective communication is probably held by the design team leader, or the systems engineer.  This person is responsible for managing all the knowledge in the group and making sure lines of communication are open.  I think that the division of labor is also a responsibility of the design team leader.  Although this places some very important responsibilities on what appears to be one person, it also focuses the information, and does not lose its quality or effectiveness in transit through many people.  Unless the design team leader is unable or unwilling to make these contributions, there should be no serious problems.  If by chance the design team leader is unable or unwilling to make these contributions, then the entire design team would have to act as a group to either elect a new design team leader, help the current design team leader, or as a group, fulfill the responsibilities of the design team leader.

Prototyping would play a very important role in the design process.  Any design that is not tested, or prototyped in some manner, dooms itself to failure.  Children have to be able to play with this exhibit to ensure its appeal and teaching ability.  However, this means that the prototype must be tested to make sure it is safe before children test it.  In addition, it has to fall under budget.  Thus, it is better for the prototype to be constructed out of cheaper and similar materials then for it to be a scaled-down representation of the original exhibit.  However, the materials engineer must choose materials that will maintain their structural integrity when the prototype is assembled.  Since testing and prototyping is one of the most important steps in the design process and potentially determines the acceptance or refusal of a particular design, there must be allocations made at the beginning of the design process to allow for several prototypes to be made, tested, and improved.  

