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Oversight: How New York City Engineering Schools Prepare their Students for the Future
I. INTRODUCTION
On May 9, 2012, the City Council’s Committee on Higher Education, chaired by Council Member Ydanis Rodriguez, and the Committee on Technology, chaired by Council Member Cabrera, will hold a joint oversight hearing to explore how engineering schools in New York City prepare their students for current and emerging occupations in engineering and technology.  Witnesses invited include representatives from the City University of New York (CUNY), the State University of New York (SUNY), private higher education institutions, technology companies, advocates and other interested parties. 
II. BACKGROUND

Professional engineers develop products or structures to solve problems using the practical application of science and mathematics.
  “Their work is the link between scientific discoveries and the commercial applications that meet societal and consumer needs.”
  As Theodore Von Kármán once said, “Scientists study the world as it is; engineers create the world that has never been.”  Professional engineering may include aeronautical, chemical, civil, computer, electrical, industrial, marine, or mechanical engineering applications, among others.  

While the majority of engineering degrees are for electrical, mechanical, and civil engineering, engineers trained in one branch may work in related branches.
  This flexibility allows employers to meet staffing needs in new technologies and specialties where engineers may be in short supply. This also allows engineers to shift to fields with better employment prospects, when necessary, or to those areas which more closely match their interests.  In 2008, engineers held about 1.6 million jobs in the United States.
  Manufacturing industries accounted for about 36 percent of engineering jobs and the professional, scientific, and technical services industries accounted for another 30 percent.
  The federal government employed about six percent of the engineers, while state and local governments employed about another six percent of engineers.
 

The importance of engineering in today’s society cannot be overemphasized.  As the technology sector rapidly grows, engineering talent is in high demand.  Biomedical and computer software engineers were listed in the top 20 fastest growing occupations for the decade between 2008 and 2018.
  Civil and environmental engineering were listed in the top ten jobs for fast growth by CNN Money.
  This progression has been especially apparent in New York City in the last few years.  In 2010, Facebook bought out two New York City startups and Google bought a large building in Chelsea where it employs nearly a tenth of its global workforce.
  According to an analysis by the New York Times, more than 400 technology start-ups in New York City raised money from investors from 2009-2011.
  Last fall, New York City surpassed Boston to become number two in the country in total available venture capital.

New York City’s tech boom has created a high demand for engineers.  Last year, to assess the City’s digital state, NYC Digital gathered input from dozens of City agencies and thousands of New Yorkers through surveys, social media tools and in-person gatherings and interviews.  According to NYC Digital’s report, the chief need expressed by businesses was for a greater engineering talent pool.
  While the findings of that study led the Mayoral Administration to create a nationwide competition for a new applied sciences school as well as increased recruitment from Boston for engineers,
 New York City has several notable engineering schools that are currently contributing to this growing economic engine.
Engineering Schools and Programs in New York City

There are about ten engineering and technology schools in New York City that offer various baccalaureate, masters and doctorate programs. Such schools include CUNY’s Grove School of Engineering at City College and New York City College of Technology (City Tech), Columbia University Fu Foundation School of Engineering and Applied Science, Cooper Union Albert Nerken School of Engineering, Manhattan College School of Engineering, New York Institute of Technology School of Engineering and Computing Sciences, Pace University Dyson College of Arts and Sciences,  Polytechnic Institute of New York University (NYU-Poly), SUNY Maritime College, and Vaughn College of Aeronautics and Technology.
City Tech
City Tech, located at MetroTech Center in downtown Brooklyn, was established in 1881 as the New York Trade School.
 In 1946, it became the New York State Institute of Applied Arts and Sciences, and then became part of CUNY in 1964.
 City Tech provides services to more than 32,000 degree, certificate and continuing education students. Approximately 43% of these students attend City Tech’s School of Technology and Design
 where students can earn either an associate or baccalaureate degree, depending on the program, in architectural technology, computer engineering technology, computer systems technology, construction management and civil engineering technology, electrical engineering technology, entertainment technology, environmental control technology, and mechanical engineering technology.
 
City Tech has produced some 81,000 graduates, many of whom have remained in the metropolitan New York area and continue to contribute to its economic and professional vitality.
 Many of the College’s alumni are prominent in their fields and include more than 1,000 graduates of record who are or have been organizational CEOs or owners of their own businesses.
 

Columbia University Fu Foundation School of Engineering and Applied Science


Columbia offers baccalaureate, masters and doctoral programs in applied physics, applied mathematics, biomedical, chemical, civil, computer engineering, computer science, electrical, environmental, financial engineering, industrial engineering, materials, mechanical and mining engineering.
 Today’s engineering programs have roots extending back to the University’s founding in 1754.
 The University promotes  itself as “[c]ombining the advantages of small programs with the extensive resources of a major research university, students at the School pursue their academic interests under the guidance of outstanding senior faculty members who teach both undergraduate and graduate level courses.”


The school collaborates with private industry, but also has been involved with the public sector of the City since the eighteenth century.
 Columbia educated engineers have been involved with the design, analysis, and maintenance of the City's enormous infrastructure of municipal services, communications links, buildings, bridges, tunnels and monuments.

Cooper Union Albert Nerken School of Engineering

The Albert Nerken School of Engineering is the largest of Cooper Union’s schools, with an average enrollment of about 550 students.
 The school maintains small class and laboratory enrollment to provide students with personal attention.
 The school offers degree programs in civil, chemical, mechanical and electrical engineering, an interdisciplinary B.E. degree in civil, chemical, mechanical and electrical engineering and a general B.S.E. degree. 
Many of the school’s programs are designed for students to have the ability to either immediately after graduation enter the profession or pursue graduate study.
 The B.S.E. program offers a less specialized education and is intended to provide a solid foundation for postgraduate work in medicine, law or business.
 The school’s alumni are often recruited companies nationwide and can be found in the top management and research leadership in both the private and public sector, throughout the country.

Grove School of Engineering

The Grove School of Engineering is the only college at CUNY devoted solely to engineering, and is the first public institution of its kind.
  It began as the City College School of Technology, which was established in 1919 and became the School of Engineering in 1962.
  However, when an Intel founder, Andrew Grove, a School of Engineering graduate, gave a $26,000,000 gift to CUNY in 2004, the School of Engineering was renamed Grove School of Engineering.
 The school is accredited and housed on the City College campus in Steinman Hall.
  The Grove School is diverse both in its students and faculty,
 numbering approximately 2,800 students at the baccalaureate, masters and doctoral levels
  and 108 faculty members.
  
The school offers nine programs in biomedical engineering, chemical engineering, civil engineering, computer engineering, computer science, electrical engineering, mechanical engineering, and sustainability in the urban environment.
 The school plays a pivotal role in “developing a diverse workforce to meet the technological challenges facing today’s world.
” Prominent corporations such as General Electric, IBM, Raytheon and Toyota, as well as leading agencies at the federal, state and local level regularly recruit from the Grove School.

Manhattan College School of Engineering


Manhattan College is a Catholic college founded in 1853 and serving approximately 3,500 students in the Riverdale section of the Bronx.
 The School of Engineering, which was founded in 1893, has four undergraduate and graduate programs of study: chemical engineering, civil & environmental engineering, electrical & computer engineering and mechanical engineering.
 The program was originally developed out of a science program in conjunction with the liberal arts.
 As early as 1892, civil engineering and electrical engineering were among four curricula leading to a Bachelor of Science degree.
 Civil engineering has been offered continuously since the school was founded.
 Electrical engineering was initially offered, but suspended shortly after its introduction, then reestablished in 1935 following a grant of $35,000 from General Electric for a modern laboratory.
 Since the early 1960s, the school has been housed in what was a Fanny Farmer factory near the main campus which contained 145,000 square feet of classroom and lab facilities in 1998.
 The school’s center for career development oversees mentoring program, pairing students with alumni, and an internship program, to give them real-world experience.

New York Institute of Technology School of Engineering and Computing Sciences


Founded in 1955 and located in Columbus Circle,
 New York Institute of Technology School of Engineering and Computing Sciences offers several degrees in engineering. Their programs include B.S. and M.S. in electrical and computer engineering, B.S. in electrical and computer engineering technology, B.S. in engineering management and a B.S. in mechanical engineering.
 The school offers scientific, analytical, and mathematical skills intended to give its students an advantage for competing in the marketplace, but also has a strong liberal arts requirement.

NYU-Poly
Polytechnic Institute of New York University is a comprehensive school of engineering, applied sciences, technology and research, and is rooted in a 156-year tradition of invention, innovation and entrepreneurship.
 The institution, formerly Polytechnic University,
 was founded in 1854 and is the nation’s second-oldest private engineering school.
 Polytechnic University became an affiliate of New York University in 2008 and was renamed Polytechnic Institute of New York University.
  Like City Tech, its main campus is located at MetroTech Center in downtown Brooklyn. NYU-Poly also offers programs at sites throughout the region and around the globe.
 NYU-Poly offers baccalaureate, masters, doctorate degrees and certifications in applied physics, chemical and biological engineering, chemical and biological science, civil engineering, computer science and engineering, finance and risk engineering, mathematics, mechanical and aerospace engineering, technology management, and technology, culture and society.
 
The “i2e” program, which stands for invention, innovation, and entrepreneurship, is NYU-Poly’s fundamentally new way of approaching academics and research by providing faculty and students the tools, resources, and inspiration to turn their research into applications, products, and services, thus, enabling them to start their own companies.
 NYU-Poly started BEST, its first business incubator, at its downtown Brooklyn campus in 2004.
 In 2009, the institution partnered with New York City to open a second incubator, on Varick Street, in Manhattan, as part of Mayor Bloomberg’s Five Borough Economic Opportunity Plan.
 In 2009, it also began NYC ACRE, an incubator focused on supporting the efforts of clean-technology-oriented companies.

Pace University

Pace University was founded as Pace Institute in 1948.
 Originally the school prepared students for careers in accounting, but over the years, the curriculum has become very diverse, including undergraduate joint-programs in chemical engineering, and physics and engineering.
 Students pursuing a Bachelor of Science in Chemical Engineering or Physics and Engineering must attend three years at Pace and two years at Manhattan College or Rensselaer Polytechnic Institute.

Subspecialties available at Pace include: biochemical engineering, environmental engineering, industrial and management engineering, material engineering, electrical engineering, aeronautical engineering, civil engineering, electrical power engineering, mechanical engineering and nuclear engineering.

SUNY Maritime College

Founded in 1874, SUNY Maritime College is an undergraduate and graduate institution focused on engineering, business, science, and maritime transportation.
 It is located at historic Fort Schuyler in Throgs Neck, New York, 
 and is the oldest and largest maritime college in the country.
 Approximately 1,850 students are enrolled.
 For 2011, U.S. News & World Report ranked SUNY Maritime College as a top tier regional college and 6th overall among public baccalaureate colleges in the North.
 Its five accredited engineering programs include marine engineering, mechanical engineering, electrical engineering facilities engineering, and naval architecture.
 
SUNY Maritime prepares students for careers through a content-centered curriculum and a hands-on, team building approach to learning.
 In 2011, over 90 companies from business, engineering, maritime, and government industries recruited SUNY Maritime graduates. The average starting salary for the undergraduate Class of 2011 was $60,372.
 Nearly 100% of graduates are employed in careers of their choice within three months of graduation.

Vaughn College of Aeronautics and Technology
Vaughn College is a small accredited institution, located near LaGuardia Airport, which offers associate, bachelors, and master’s degrees, and certifications in the engineering and technology, management and aviation fields.
  Approximately 1,700 students are enrolled at the college.
 Vaughn College’s bachelor degree programs in engineering and engineering technology include mechatronics engineering (explained below),
 electronic engineering technology with an avionics or general electronics concentration, and mechanical engineering program in computer-aided design or aeronautical options.
 Both the electronic engineering technology and mechanical engineering technology degrees are accredited by the Technology Accreditation Commission of the Accreditation Board for Engineering and Technology.
 
Vaughn was the first school in New York to offer the mechatronic engineering bachelor degree program.
  Its program provides students with the knowledge and experience they need to work in the aerospace, automotive, computer, communications and other high-tech industries.
 The program includes a strong foundation in electronic and mechanical engineering, an advanced liberal arts curriculum, specialized electives and real-time projects provided by Vaughn’s industry advisory council of leading technology manufacturers.
 
Vaughn graduates find their skills applicable to a multitude of computer- and engineering-related fields, such as construction, architecture, aeronautics, graphic design and advertising.
 Students with engineering technology degrees are sought by leading companies to fill positions as electronic technicians, field service engineers, technical sales representatives, customer service engineers, reliability engineers and technical writers.
 Vaughn College is also a member of the Federal Aviation Administration’s College Training Initiative, giving students and graduates access to employment opportunities with the organization.
 

III. 
CONCLUSION
Today’s hearing will examine how engineering schools located in New York City prepare students for this growing and ever-changing field and whether these schools are keeping up with demand for graduates with engineering degrees.  
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