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An innovative college-industry recruitment partnership is being forged in South Carolina to address the need for highly skilled engineering technicians. This partnership, the SC ATE Scholars initiative, is capitalizing on a new approach for educating technicians that has been developed by the SC Advanced Technological Education (SC ATE) Center of Excellence. 

The SC ATE approach is built upon educational research that indicates that many associate-degree students learn best in a contextual, student-centered, active-learning environment (Bottoms and Sharpe, Yager and Lutz, Felder). By structuring such a learning environment--and one that models the workplace--SC ATE is providing students with the strong teamwork, problem-solving and communications skills sought by employers (Judy). As a statewide systemic initiative, SC ATE is designed to increase the quantity, quality and diversity of engineering graduates throughout the SC Technical College System. The SC ATE Center is funded by a National Science Foundation grant and the SC State Board for Technical and Comprehensive Education.

The Need

South Carolina mirrors the rest of the country in the need for more highly skilled engineering technicians. According to one estimate, there are more than 15,000 unfilled jobs in technology-intensive companies in South Carolina and more than 400,000 in the United States (Persons). A 1990 report noted that far too few high quality science and engineering technicians are being produced (Collins, et. al.). SC ATE identified the first year of the engineering technology program as particularly critical; if students could be retained through the first year, they generally completed their program of study. 

Using an Integrated, Problem-based Curriculum

An integrated, problem-based curriculum, collaborative teaching strategies and extensive use of active learning techniques, together with faculty and student teams, form the cornerstone of the SC ATE strategy to recruit, retain and graduate more students in engineering technology programs. The ATE approach revolves around student teams learning mathematics, physics, communications and technology in the context of solving real-world industry problems. From the first day of class, students learn by completing projects built around industry-validated problem situations. Students are introduced to a series of loosely structured problems and must determine what they know and what information and skills they will need to acquire to solve the problem. Workshops help students gain the necessary knowledge and skills. Student team recommendations for solving the open-ended problems are presented in written form or in oral presentations, which showcase and strengthen students' communications and presentation skills.

Two major instructional components have been developed: Technology Gateway (also known as pre-engineering technology) and common courses taken by all first-year engineering technology majors, called the ET Core. Technology Gateway is used to prepare students for success in engineering technology or as a core of study for industrial technologies or other technology-based majors. The ET Core provides a substantial portion of the first year of study for any engineering technology major.

Technology Gateway is a set of three preparatory courses taken concurrently. SC ATE's Technology Gateway is designed for students who need extra help in mathematics and communications before moving into their major course work and integrates mathematics, communications and physics/technology in a problem-based learning environment. Technology Gateway also includes career exploration.


The ET Core includes the concurrent study of mathematics, physics, communications and technology. It is designed for students enrolling in any engineering technology major. ET Core projects investigate physical systems (electrical, mechanical, fluids, thermal, optics and materials) relevant to the study of engineering technology. In each project, mathematics, physics, communications and technology skills are learned in the context of solving workplace problems.


The value of the integrated curriculum includes:

· Students see the connections between subject areas and the relevance between subject areas and the real world (Cohen, Bottoms and Sharpe).

· An integrated curriculum provides opportunities for students to immediately apply what they are learning, which reinforces skills.

· Additional support is provided from instructors because they are part of a teaching team.

· The teaching approach used supports the success of a diverse population of learners (Felder).

· Student attendance, retention and success rates are very high. 

· Students are better equipped for the workplace. 

SC ATE Scholars Initiative


The prospect of retaining more engineering technology students through to graduation has captured the interest of economic development leaders and industry officials. The SC Technology Alliance and SC Department of Commerce have endorsed and are actively supporting the ATE Scholars initiative as a way to address the need for technicians.

The SC ATE Scholars initiative was piloted at two technical colleges last academic year, with two additional college initiatives getting under way in 2000-2001. In the ATE Scholars initiative, industries and colleges become partners to identify, recruit and select students as SC ATE Scholars. Through a local ATE Scholars industry consortium, students are offered competitive technical college scholarships (for tuition, books and supplies) and related work experience with company sponsors. At one college, 100 percent of the ATE engineering technology students have received an offer to become an ATE Scholar with a full scholarship and paid internship.


Corporate benefits of the SC ATE Scholars initiative include:

· Participating in the student screening and selection process.

· Choosing current employees as ATE Scholars. 

· Having an expanded pool of workplace-ready engineering technicians.

College benefits include:

· Strengthening linkages with local industry.

· Improving student recruitment, retention and graduation rates in challenging engineering technology programs.


Student benefits include:

· Gaining valuable work experience.

· Getting relief from financial pressures.


Leslie Abernathy from Tri-County Technical College, as a student apprentice working at Robert Bosch Corp. in Anderson, SC, participated in ATE classes. "The experience that I gained in the ATE program helped me, Ms. Abernathy said. "Now I know that when I go out on the floor and there's a problem that I have to work with, I'm confident…that I can get in there and solve (the problem) because I've solved problems before -- real-world problems -- and I'm confident that I can…bring people together as a team to get it done," Ms. Abernathy said.

Honda of South Carolina Mfg., Inc., is an ATE Scholars consortium member at Florence-Darlington Technical College. Jeff Helton, Honda manager of administration, said, "I think the ATE program is more business-based, it's what we're looking for going into the future. The skills are right in line with what industry needs today." Honda is such a believer in the initiative's potential that the company is encouraging associates' children and grandchildren to apply as ATE Scholars.

SC ATE Results


Eight of the 16 South Carolina technical colleges have implemented one or both components of the SC ATE curriculum over the past two years. Student retention rates have increased dramatically, with a range of 71-94 percent in the fall of 1998 to an average of 88 percent in the fall of 1999. (Overall the typical student retention rate for all open enrollment, Associate Degree college programs nationwide is about 50 percent, according to ACT institutional data). Student enrollment in the new ATE curriculum has nearly doubled in one year from 50 to 96 students. 

As the number of ATE faculty members continues to grow, the number of students impacted by ATE teaching methodologies (active-learning techniques, problem-based learning, teaming principles, multiple intelligences learning theory, use of instructional technology, etc.) is also increasing, extending beyond ATE classrooms into general education classes such as English and mathematics. 

Nine colleges have expressed interest in offering some component of the SC ATE curriculum in 2000-2001. The SC ATE Scholars initiative is expected to be available through four colleges in the fall, and the number of industries involved in individual college ATE Scholars consortia continues to multiply. 

SC ATE is observing a milestone this spring and summer as the first ATE engineering technology graduates receive their diplomas. As SC ATE prepares to enter its third year of curriculum usage in 2000-2001, the Center's focus will remain on innovative recruitment partnerships and strategies, such as the successful SC ATE Scholars initiative.

For more information on SC ATE or the SC ATE Scholars initiative, contact Elaine Craft, director of the SC ATE Center of Excellence, State Board for Technical and Comprehensive Education (803-896-5407 or email crafte@sbt.tec.sc.us). Information on SC ATE and the SC ATE Scholars initiative can be found on the ATE web site: http://scate.org.
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