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Abstract 

The unfulfilled demand for skilled manufacturing workforce at the technical level is a concern 

that has been shared by industry leaders across the nation. According to a study published in 

2015 by Deloitte and the Manufacturing Institute the U.S. manufacturing industry will add nearly 

3.4 million jobs in the next 10 years to meet global consumer demand. The study states that 84% 

of executives agree that there is a talent shortage in the U.S. manufacturing sector [1]. In 2015 

Florida Advanced Technological Education Center (FLATE) reported over 14,000 different 

companies employ 355,000 individuals in the manufacturing fields in Florida. These 

manufacturing firms suffer economic loss from the limited pool of the available skilled workers 

at technical levels [2]. According to the 2015-2016 Florida Statewide Demand Occupation List, 

the growth in manufacturing jobs continues to climb with a 7% increase in annual growth of 

available jobs anticipated in manufacturing across the state. With rising concern about an 

inadequate workforce, the research team is working with industry partners to identify needs and 

provide educational resources and sustainable programs in advanced technical education. To 

address the need, the research team enhanced the design and development of the existing 

Associate Degree in Engineering with adding new specializations and on-site manufacturing 

experience. This paper will address the model that has been developed through the use of Quality 

Function Deployment Method and based on industry requirements. Using surveys and interviews 

with industry leaders, information were collected and summarized in the house of quality. 

Industry feedback was used in creating the design specification for the new curriculum. 

Introduction 

Building a strong manufacturing industry will assist in the nation’s economic success and 

advancement. Manufacturing provides better standards of living and creates additional jobs. 

Based on a report published by Deloitte and the Manufacturing Institute in 2015, investments in 

manufacturing have a strong multiplier effect for a broader economy. As stated in the report 

every dollar spent in manufacturing will add $1.37 to the U.S. economy, and every 100 jobs in 

one manufacturing facility creates an additional 250 jobs in other sectors [1]. The strength of 

manufacturing and service industry comes from the skilled workforce provided by academic 

institutions. In 2010 all G20 countries identified skills development as a strategic objective that 

will provide an industry-based and professional competencies, an objective that will facilitate the 

transition from education to workforce [5]. This discussion leads to the conclusion that 

investment in a good quality education and skills development will close the gap with industry 

needs and increase employability and productivity.  



Many tools, methods, and techniques have been used to capture industry needs through the 

design and development of the proper academic curriculum [6]. One of the common tools is 

Quality Function deployment (QFD). In 2008 Gonzalez and et al published a paper addressing 

designing a supply chain management academic curriculum using QFD and benchmarking. The 

authors used potential employers as a source for data collection. Although the study was 

specifically concerned with the design of a SCM curriculum, the authors argued that the design 

methodology could be applied for other academic programs [7]. In 1996 Glenn Mazur wrote a 

paper that addressed using QFD to design a course in Total Quality management (TQM) at the 

college of Engineering, University of Michigan. The purpose of the new course was to increase 

the student to teacher ratio in that course. In his conclusion Mazur stated that QFD can be used to 

improve all levels of university education activities from degree program design, to curriculum, 

to specific courses [8]. In 2001 Bier and Cornesky published a paper that addresses the use of 

QFD to construct a higher education curriculum. In their paper they stated that the use of QFD 

technique to capture employers’ needs into the school curriculum is not new. The tool was 

implemented at RainStar University to design and develop MS curriculum in the Acupuncture 

and Oriental Medicine. The implementation was not only successful but exceeded the 

professional competencies. In addition, the QFD technique ensured that the curriculum is agile 

and flexible to meet future real-world changes [9] [10]. 

Based on the literature review and the research in this area our team decided to use QFD 

technique in the design and development of an existing associate degree in engineering at 

Daytona State College (DSC) to meet industry workforce needs and professional competencies 

[11]. 

Curriculum Design and Development 

To identify the gap between industry and academia and to create the best set of educational and 

professional development materials, interviews and surveys were conducted with 88 industry 

leaders in Florida. The goal of the survey was to identify the set of skills and competencies 

academia should produce to meet industry requirements in the area. The identified skills and 

competencies were used to guide the research team in the development of a new skilled 

workforce oriented curriculum.  

The survey concentrated on two categories or set of skills, the soft skills and the technical skills. 

Soft skills included: Communications, team work/collaboration, work ethics, 

innovation/creativity, global competency, financial literacy, and flexibility/adaptability. While 

the technical skills concentrated on the depth of technical knowledge, critical thinking and 

judgment abilities, and system thinking abilities. An example of the survey is shown in figure 1 

below. 



 

Figure 1: Sample of the industry leaders survey questions related to Technical skills 

Those skills were also identified through reports published by the Volusia Manufacturing 

Association (VMA) and through advisory board meetings. To verify and validate the 

information, the survey above was created asking specifically about the importance of each skill 

on a scale of 1 to 5 as industry requirement. The results are shown figure 2 below. 



 

Figure 2: This chart represents the frequency of use for the required skills based on industry 

feedback 

 

Survey Analysis 

Based on the survey analysis the research team ranked the skills according to their importance. 

The matrix of the collected data and the analyzed results were mapped using the house of quality 

as shown in the figure below. The house of quality shows industry requirements (skills), their 

importance for employers, and their weights on the left vertical columns. The industry 

requirements were translated into design specification of the new curriculum. The specifications 

are courses, course outcomes, team projects, assignments and case studies, new specializations, 

strong advising, and internships. The correlation between the specifications was positive in all 

cases. The developed curriculum was compared to other programs and curriculums in the area to 

ensure alignment and transferability. Best practices were documented to be part of the 

continuous improvement plan that has been developed by the research team. See figure 3 for the 

implementation of the house of quality. 



 

Figure 3: A close-up snap shot of the house of quality magnified showing industry 

needs/requirements mapped to curriculum design specifications 

The collected and analyzed data summarized in the house of quality were translated into 

curriculum model, which shows the major changes of the existing ASET program at Daytona 

State College. The model is depicted in figure 4 below.  
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Figure 4: The developed curriculum model 

 

The model includes strategic activities which were used to significantly transform DSC’s ability 

to prepare students for entry- and mid-level jobs in engineering, technology, and manufacturing 

to meet local business and industry needs. The model includes the paths for students who choose 

to pursue their education with successful transfer into upper division baccalaureate programs in 

engineering technology or related fields. Through carefully planned interventions, the new 

curriculum created continuous educational pathways with targeted specializations. Each activity 

aligns with the program’s aim to enhance the diverse training and education of the workforce by 

increasing the supply of ASET graduates that pursue jobs in manufacturing. By collaborating 

with the FLATE consortium, DSC will be able to utilize the services of FLATE and contribute to 

the state-wide initiative to train and increase skilled workers in manufacturing. 

The analyzed data were translated into program outcomes, related courses were identified, and 

topics required to accomplish objectives were defined. The curriculum is currently preparing 

students through guided pathways supported with faculty mentors and academic advising. 

Students will have the option to choose from four industry-recommended specializations in 

electronics, drafting and design, mechatronics, and additive manufacturing. Each specialization 

was mapped to an industry certificates and to workforce needs. Creating those specializations 

enhanced the existing ASET program by providing resources for the current students and 

increasing the competitiveness of our graduates. The implementation of the new curriculum 



supports students via intrusive advising, career coaching, transfer assistance and internship 

scholarships. Through collaborative agreements with industry partners, internships are designed 

to fit the needs and situations of the local industries involved. The curriculum is implementing 

well-integrated strategies, rooted in education research, that provide students with what they 

need to progress to the next educational step or needed credentials. 

Measuring the Dimensions of Quality 

DSC has identified and begun implementing strategies and activities that directly impact the 

College’s ability to increase enrollment of students in the ASET program. In 2014-2015, DSC 

enrolled over 27,000 students of who 69% were designated low-income based on federal poverty 

rates [3] [4]. Like most two-year colleges around the nation, many of DSC’s students enroll in 

academic programs expecting results in upward social mobility, career satisfaction and 

workforce training for a potential increase in earning. An annual report by the Office of 

Institutional Research shows that 52% of students who were newly admitted first-time-in-college 

during fall semester 2013 dropped out before fall semester 2014. Many students drop-out before 

finishing their degree due to financial concerns and lack of direction. Thus, program efforts will 

make degrees in engineering technology affordable and provide open-access for community 

members to pursue advanced technical training regardless of their educational level and 

workforce experience. The ASET program will provide the shortest pathways to a high-skill, 

high-wage, and in-demand jobs. 

As part of the college continuous improvement plan the team will track students’ advancement 

collect data, analyze it, and adjust the curriculum as needed.  

Conclusion 

The impact of the skills’ gap on the industry is real and the new developed curriculum is 

assisting in preparing students through guided pathways supported with faculty mentors and 

academic advising. Students will have the option to choose from four industry-recommended 

specializations in electronics, drafting and design, mechatronics, and additive manufacturing. 

The curriculum enhanced the existing ASET program by providing resources for current 

students, increasing their professional competencies and decreasing the gap between academic 

programs and industry requirements.  

In addition, the curriculum will be affordable and provide open-access for community members 

to pursue advanced technical training regardless of their educational level and workforce 

experience. The ASET program will provide the shortest pathways to a high-skill, high-wage, 

and in-demand jobs. New curriculum implementation results will be collected for additional 

analysis and continuous improvement.   
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