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Proposal to Introduce a Collaborative Product Development Course to the CWRU and CIA Curriculums
Executive Summary
This proposal is to Dr. Cyrus Taylor, Dr. Norman Tien, and Daniel Cuffaro, the respective deans of the School of Arts and Sciences and Engineering at CWRU, as well as the chair of the industrial design department at CIA.  I am proposing the addition of a course to introduce engineering, marketing, and industrial design students to the stage-gate product development process, the most widely used product development process in industry today.  The students will work in multidisciplinary teams of 4-5 individuals to design, prototype and develop a marketing plan for a product of their choice.  The course will require three professors: Terrell Pim, the current professor of New Product Development and Marketing at CWRU, an engineering advisor, and an industrial design advisor.  Professor Pim will be in charge of the overall management of the course.  The course budget consists of $3,000 provided to each team to cover the costs of prototyping their product.  Course enrollment will be capped at 20 students therefore the maximum possible budget for the course is $12,000.  The course will provide students with experience working through an increasingly common product development process.  This experience will make them attractive to potential employers and give them the skills they need to work well with cross-functional teams throughout their careers.
Proposal Description
I propose Case Western Reserve University (CWRU) offer a collaborative course between Case School of Engineering students, Weatherhead School of Management students, and Cleveland Institute of Art (CIA) industrial design students.  The course will introduce CWRU and CIA students to the product development process.  Students will work in multidisciplinary teams to design, prototype and market a new product for the consumer market using the stage-gate product design process, the most widely used product development methodology in industry. Introducing undergraduate students to the stage-gate method will provide valuable experience working in the product design process to use in interviews and future job assignments.  

Literature Review
The purpose of this literature review is to prove a collaborative course between engineering, management, and industrial design students, based on the stage-gate product development process, would prepare students to work in multidisciplinary teams on a product design project after graduation.

Introduction
Industry today requires college graduates to work in multidisciplinary teams in order to achieve company goals.  As one of the United States’ top universities, CWRU is responsible for preparing graduates to work in an environment where collaboration and communication is critical to the success of  projects.  Research and development is a means for companies to invest in the development of new products to sell  to customers.  Companies investing large amounts of money in research and development are particularly interested in hiring students who have experience working in teams of diverse individuals (Menon, A., Chowdhury, J., & Lukas, B., 2002).   Engineering and business students at CWRU are required to complete a senior project within their major; however,  CWRU does not offer a course which encourages the  collaboration between majors  necessary while working through the new product introduction process (General bulletin, 2009).   In addition, CWRU is fortunate to be located within walking distance of a top ranked industrial design program, an opportunity for collaboration many business and engineering schools are not privileged to have (Cleveland Institute of Art, 2010).

For students interested specifically in new product development, it is important they learn the skills and understanding necessary to work in interdisciplinary teams.  The widespread use of the stage-gate product development process, the most widely used new product development method in industry today, the return of large numbers of engineering students to business management school later in their careers, and the appearance of collaborative courses based on the new product introduction process by other top engineering, management, and design schools is proof of the need for employees with the ability to work in cross-functional teams.

Stage-gate Process

The total budget for research and development in the US was estimated to increase to 385.3 billion dollars in 2009. (2009 Funding forecast reflects global economic turmoil, 2008).  This amount of spending demonstrates the importance of developing new products  to US companies, as well as the benefit students will experience in the job search process if they demonstrated an understanding of the product design process.  In 1985, Dr. Robert Cooper published several journal articles presenting the design for a new product development process for use in corporations referred to as the stage-gate process. (Stage-gate: driving performance, 2010).  In the 25 years since its publication the stage-gate method has become the most widely used product development framework for businesses, with approximately 75% of US companies adopting a stage-gate structure by 2005 (Stage-gate – your roadmap, 2010) (Terrell Pim, personal communication, October 25, 2010).  With such a large fraction of US companies adopting the stage-gate product development structure, it is clear that an understanding of the process is integral to the success of an engineer, business manager, or product designer in industry today.
The stage gate process is made up of six main stages, beginning with discovery and continuing through scoping, the construction of a business case, development, testing and validation, and concluding with product launch.  At each of these stages, business, engineering, and design teams are required to work together to prove a product can achieve defined deliverables.  Following the completion of a stage, a product is judged on whether or not it meets the required criteria and a decision is made regarding the future of the product: to continue to fund it, put it on hold, or terminate its development altogether (Stage-gate – your roadmap, 2010).  A course which introduces students to the rigors of this process and teaches the responsibilities of business, technology, and design experts throughout the product development process will prove helpful in finding a job after graduation.

Additional Education
In order to move up to higher levels of management in the workforce today, engineering majors are returning to graduate school in increasing numbers.  Last year, 33% of the Harvard Business School and 26% of the Wharton Masters of Business Administration programs’ incoming class was made up of engineering or closely related technical majors (MBA class profile, 2008) (Class profile, 2008). The large percentages of engineers filling spaces in our country’s top business schools strongly suggests the benefit of having a solid understanding of business practices, especially for individuals with undergraduate degrees in technical fields.  

The recent appearance of master of engineering management (MEM) degree programs illustrates the benefit of understanding business practices to engineers who want to continue working with a technical focus.  These MEM programs are designed to provide engineers with the business knowledge necessary to lead multidisciplinary teams to meet both technology and business focused goals (Master of engineering management degree, 2010).  CWRU’s own MEM program has a series of two classes, Product and Process Design, Development and Delivery I & II, which are designed, to expose students to working in cross-functional teams with the goal of delivering a new product to the consumer market (MEM course descriptions, 2010).  The job placement success of CWRU’s MEM program is evidence of the importance of business understanding to corporate employers (Master of engineering management degree, 2010).  The proposed undergraduate course would give engineering students the opportunity to begin developing an understanding of business practices without the time commitment and expense of an 18 month MEM program.  In addition, 38% of Case School of Engineering students and 51% of Weatherhead School of Management students join the workforce directly after graduation. Offering the proposed class will provide these students with an introduction to working in multidisciplinary teams before they are required to in their jobs (First destiny survey: class of 2009, 2009).  Furthermore, for students who are unsure if a graduate degree in management would interest or benefit them, this class would provide an introduction and allow them to make a more informed decision before graduation.  

Comparable Courses
In response to the new desire for engineering, management, and design graduates with the ability to work in diverse teams, several of the United States’ top universities have already introduced multidisciplinary courses focused on product development. For example, Massachusetts Institute of Technology, the top ranked engineering school in the country, introduced a series of more than 30 cross-disciplinary courses under the technology, innovation, and entrepreneurship class series.  These courses allow students the chance to work through the innovation and product design processes in cross-functional teams, similar to what occurs in industry (MIT course catalog 2010-2011: bulletin, 2010).   Pennsylvania State University offers a cross listed course entitled Entrepreneurship and New Product Development in which engineering and management majors are partnered with nearby corporations to work through their new product introduction process (Courses: School of Engineering Design, Technology, and Professional Programs, 2010).  Product design and prototyping forms a major part of both MIT’s elective sequence and Pennsylvania State University’s course, proving the benefit of including Cleveland Institute of Art students in the proposed course.  Carnegie Mellon University, a school with well respected engineering, business, and industrial design program, offers a very similar course to the proposed CWRU/CIA course, Integrated Product Development.  The course requires the cooperation of management, engineering, and industrial design students as they work in teams to design an actual new product.  The students also attend lectures introducing useful methods of design and prototyping, manufacturability requirements, and marketability guidelines (Senior project: integrated product development, 2010).  
Conclusion

CWRU currently offers one course, Marketing 304- New Product Development and Marketing, which is geared towards introducing students to the product development process (General bulletin, 2009).  Although engineers may register for the course, it is not cross listed and does not fulfill a graduation  requirement.  For these reasons very few engineers have ever enrolled in it (Terrell Pim, personal communication, October 25, 2010).  Several university funded programs including, CREATE, SPUR, and SOURCE encourage students to undertake projects which focus on  the engineering behind new products.  However, all of these programs require undergraduates to work closely with a technical mentor and do not promote collaboration with business or industrial design experts (CREATE, 2010) (SOURCE - Support of Undergraduate Research & Creative Endeavors, 2010) (Summer Program in Undergraduate Research: SPUR, 2010).  These programs are worthwhile projects for first, second, and third year engineering majors.  For students taking the final steps towards graduation, a more advanced course requiring  collaboration between engineering, management, and design experts will be advantageous. 
Product Design and Development Course Plan and Timeline
Professors
The proposed course, Product Design and Development, will have three leading faculty members.  One will be Terrell Pim, the current professor of Marketing 304 at CWRU.  Professor Pim will be in charge of the overall management of the class including the contact in the Student Information System and the Blackboard website.  Professor Pim will also serve as the marketing advisor for the course, giving the introductory lecture, the lecture on product marketing, and the final lecture on presentation design.  Two additional faculty will be required, an engineering professor to advise on the engineering facets of the reviews and give the technical design lecture and a CIA industrial design professor to advise on the design aspects of the products and give the product design lecture for the course.  

Groups

The enrollment for the course will be capped at 20 students.  The students will be divided into groups of 4-5.  Each group must have at least one and no more than 2 industrial design, engineering, or business students.  

Outline
The semester is 16 weeks long for CWRU students.  The course will meet twice a week for an hour and 15 minutes.  The course content will follow the stage-gate process illustrated in Figure 1.  Students will be given between 1 and 4 weeks to work together on each of the five stages displayed in the figure.  Each gate represents the location of a review, where students will be graded throughout the course.  Because of time constraints and the fact that these projects are not actually going to market on launch, the course will conclude with Gate 5.  At Gate 5, the professors will evaluate the overall project and determine if they would theoretically launch the product.  Lectures will be given in weeks 1, 3, 5, 6, 7, and 11 in order to introduce the students to each step of the project as they approach it.  A week-by-week schedule of the course is provided.
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	Figure 1: An illustration of the stage-gate process indicating the overall timeline for the course and the order of each stage and position of the reviews (Stage-gate – your roadmap, 2010)


Schedule

Week 1: 

Lecture: Overview of the entire stage-gate process, due dates, and group responsibilities

Group Work: Introduce teams and begin developing ideas for potential projects.

Week 2:
Group Work: Finalizing group idea on product for development 

Week 3:

Review: Idea Screen: Groups present their product ideas and are evaluated 
Lecture: Basics of product management

Group Work: Scoping activity: initial look at expense and marketing plan for the product

Week 4:
Group Work: Continue scoping assessment

Week 5:
Review: Assessment of scoping research: professors will advise students if significant product adjustments are necessary for success later in the course

Lecture: Product technical design

Group Work: Begin developing a detailed marketing plan and specific technical and design requirements

Week 6: 

Lecture: Marketing approach
Group Work: Continue developing marketing plan and finalizing product design and technical specifications

Week 7:
Review: Assessment of marketing plan and initial technical and design specifications

Lecture: Basics of prototyping

Group Work: Begin sketching and modeling of product

Week 8 and 9: 
Group Work: Finalize design, sketches, and models

Week 10: 
Review: Assessment of sketches and modeling: give approval to begin prototyping

Group Work: Begin prototyping and developing detailed launch marketing plan

Week 11: 
Lecture: Final presentation workshop

Group Work: Continue prototyping and marketing launch plan

Week 12-14:

Group Work: Finalize prototype and begin testing

Week 15:
Group Work: Prepare test results and finalized marketing plan for final review presentation.

Week 16:

Final project review: Assessment of overall project and judgment whether or not product would be launched.
Grading
The course will be graded out of 600 points.  The three professors will complete a review of each student group at each of the five reviews.  The professors will then hold a discussion and decided on an overall grade out of 100 points for the first 4 reviews and an overall project grade out of 200 points for the final review.  Each group member will receive the same grade.  

Personal Qualifications:
I am currently a senior chemical engineering student at CWRU.  I am in my seventh of eight semesters at CWRU and no course I have taken thus far has provided me information on the product development process.  I worked as a research and development intern for General Electrics’ Lighting division the past two summers.  I spent the first summer working on a large new product development program.  This assignment introduced me to the stage-gate process.  My second assignment, I had the opportunity to lead one of the review stages of the stage-gate process for a smaller product development project.  These summer assignments proved to me that having experience working in the product development process would be useful for new graduates of CWRU and CIA.  In addition, I have accepted an offer for a full time position at General Electric and would be interested in taking the proposed course in my final semester at CWRU if it were offered.  I believe that the curriculum would help me prepare for my responsibilities as a new engineer at General Electric.  
Budget

The professors necessary to teach this course are already employed by CWRU and CIA.  The one major expense of the course will be the prototyping each student group is required to do for their product.  Prototyping costs vary widely depending on the processes required and the product being prototyped.  Several examples of prototyping costs for consumer products were examined including a telephone with the dimensions of 6 in. by 8 in. by 1.5in.  The telephone prototype cost approximately $2,100 (Liou, 2008).  Each group of students will be given $3,000 to spend on the development of their product.  The total budget of the course is dependent on the number of students enrolled. At full enrolment, 4 groups of students would be formed and given $3,000 resulting in a total budget of $12,000. 

Anticipated Involvement
I am asking Dr. Cyrus Taylor, Dr. Norman Tien, and Daniel Cuffaro, the respective deans of the School of Arts and Sciences and Engineering at CWRU, and the chair of the industrial design department at CIA, to add a new course to the marketing, engineering, and industrial design curriculums.  I am also requesting that the course be included into an elective sequence of each of the three departments to allow students to collect credits which fulfill a graduation requirement by taking the course.  
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