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Abstract
Florida’s Associate o f Science (AS) Engineer­

ing Technology degree program addresses the 
state’s critical need to create an engineering tech­
nician career pathway to support and strengthen 
engineering-based science, technology, engineer­
ing, and mathematics (STEM) operations in Flori­
da ’s public and private sectors. ELATE, a National 
Science Foundation Advanced Technological Edu­
cation Center o f Excellence in Florida, in partner­
ship with the Florida Department o f Education 
(FLDOE), high school career academies, colleges 
in the Florida college system, Workforce Florida, 
and the Florida manufacturing sector, developed 
and implemented the engineering technology 
program to meet this critical technical workforce 
deficiency. This multiple entry, maximum poten­
tial AS Engineering Technology degree includes a 
structure that supports college credit fo r stack- 
able industry certificates, college certificates, and  
the potential to articulate to bachelor degree pro­
grams. This paper relates the history, strategies, 
practices, and processes leading to a complete 
reconstruction o f engineering technology educa­
tion in Florida’s college system. This curriculum 
reform, advocacy, and collaborative partnership 
effort provides an evidence-based, illustrative 
change model for statewide Florida Department 
o f Education AS degree programs. The model rep­
resents a transformative approach that employs 
a systemic, statewide implementation method­
ology and is a suitable model for adaptation to 
other degree programs in Florida as well as in 
other states.

1 . B a c k g r o u n d :  G e n e s is  f o r  F lo r id a 's  A S  

E n g in e e r in g  T e c h n o lo g y  P r o g r a m
By the end  of the 20th century, it was clear to en­

gineering and engineering technology educators in 
Florida’s higher education system that the system was 
barely producing the BS and AS technical workforce 
needed to support the state’s diverse engineering re­

quirem ents. The need for the new  technical workforce 
required to  support Florida’s public and private ex­
panding engineering-, manufacturing-, and technolo­
gy-based infrastructure was not being met. Improve­
m ent in STEM education to support the anticipated 
expansion of engineering technology and associated 
advanced m anufacturing technologies for Florida was 
not only articulated at the state level but was also a 
nationally recognized need (US Dept, of Commerce 
2011; White House 2011a). In 2004, as a National Sci­
ence Foundation designated and supported  Advanced 
Technological Education Center of Excellence, FLATE 
became an early advocate for STEM reform. FLATE as­
sem bled a partnership that included the Florida De­
partm ent of Education (FLDOE) Division of Adult and 
Career Education and the Workforce Florida, Inc. Divi­
sion of the D epartm ent of Labor. Program adm inistra­
tors and senior faculty representing technology and 
engineering degree program s within Florida’s higher 
education system joined the coalition with a goal of 
restructuring Florida engineering technology educa­
tion.

The inspiration for the “Florida Plan” essentially be­
gan with the Career and Professional Education Act 
(CAPE) for Florida’s high school career academies, de­
fining what they needed to do. The legislature called 
for an academic structure that included industry cer­
tifications and articulations, using those certifications 
along with new  learning and teaching strategies such 
as learning communities, problem-based learning, 
and hands-on, skills-based learning for 21st century 
careers. After high school, students w ould apply their 
skills and learning in college and careers to support 
Florida’s advanced m anufacturing workforce. As the 
engineering technology (ET) degree program  was de­
veloping, it proved to be a best practice example of 
the Florida Plan to align and articulate AS degree pro­
grams from high school to college and support college 
and career readiness through a statewide coordinated 
effort. Thus, while CAPE legislation generated the m o­
tivation, FLATE provided the ways and means example 
of a visible, viable, and fully articulated statewide de­
gree as the m odel program  for this Florida Plan.
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The driving force behind this effort is Florida’s m an­
ufacturing sector, which is dom inated by small m anu­
facturers, many working in com ponents and custom 
parts. Advanced m anufacturing is critical to the state 
and national economy. The State of Florida has the 
fourth largest population in the country, with a current 
estimate of 18.5 million persons. Its annual high tech 
export value is ranked third in the nation. By 2008, 
24,515 high-tech firms supported  over 290,000 high 
tech state workers. The total value of Florida-originat­
ed exports totaled nearly $46.9 billion in 2009; 85% of 
Florida’s exports are m anufactured goods (Enterprise 
Florida 2010). Florida led the Southeast in high-tech 
em ploym ent and ranked fourth nationwide, and its 
high-tech workers earned an average wage of $68,159, 
72% higher than the statewide average private sector 
wage. By the end of the decade, Florida was among 
the top 10 US states in electronic com ponents m anu­
facturing (11,874 jobs), sem iconductor m anufacturing 
(8,259 jobs), electro-medical equipm ent manufactur­
ing (3,540 jobs), and consum er electronics manufac­
turing (846 jobs). Nationwide, it has been observed 
that the educational attainm ent of the m anufacturing 
workforce has been increasing; m ore than half of m an­
ufacturing workers have com pleted some college (US 
D epartm ent of Commerce July 2012).

From its inception in 2002, FLATE recognized that 
executing a total reconstruction of the AS degree- 
based system to reflect engineering technology, ad­
vanced manufacturing, and related 
technology sectors required an in­
novative approach to technical ed ­
ucation as well as partnership and 
com m itm ent from statewide stake­
holders. A key com ponent of that 
com m itm ent strategy was to pu t 
mechanisms in place that would 
help stakeholders contribute to 
this mission.

In 2010, FLATE’s innovative p ro ­
gram was recognized at the annual 
NSF-supported High Impact Tech­
nology Exchange Conference (HI- 
TEC) for contributing “a signifi­
cant innovation, which has led to a 
positive impact on student enroll­
m ent, retention, and/or advanced 
technology education.” FLATE‘s 
statewide AS Engineering Technol­
ogy degree program  and educa­
tional pathways (Figure 1) was sub­
sequently recognized nationally as 
an im portant technical education 
m odel (American Association of 
Com munity Colleges 2011).

In summary, the initial focus of reform and expan­
sion of engineering technician education was planned 
to support the critical workforce needs of Florida m an­
ufacturers, as well as support for emerging technology 
business sectors. Legislation for career education was 
passed to m eet this statewide workforce requirem ent. 
FLATE’s flexible college and career pathway (Figure 1) 
was created for Florida students and workers to pre­
pare them  with the education, skills, and credentials 
to support both small and large manufacturers and 
to create a robust, responsive long-term workforce 
pipeline. For Florida’s economy, this is now a signifi­
cant resource for the current industry as well as new 
business enterprises considering locating in the state. 
Restructuring the AS degree for engineering technol­
ogy education statewide required directly addressing 
significant challenges connected to student recruit­
m ent, curriculum  content, and relevant professional 
developm ent. The complexity of this higher technical 
education transform ation is discussed in two sections. 
The first part, “putting it together” includes three dis­
tinct phases of research and design, developm ent, 
and im plementation. The second part, “keeping it to­
gether,” includes the topics of sustainability and evalu­
ation. Each phase provides a systemic and integrated 
process for FLATE’s engineering technology education 
m odel that continues to  expand geographically, grow 
enrollm ent, increase academic and industry partner­
ships, and ensure engineering technicians are ready to
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work in today’s advanced technology industry sectors. 
The phrase “Florida Plan” was coined to capture the 
synergy and robust nature of this integrated process. 
The AS ET degree program is the first comprehensive 
implementation of the plan in the state.

2 . P art O n e : "P u ttin g  it T o g e th e r"

2 .1  P hase 1: R esearch  a n d  D es ig n
The first phase of any new program development 

is research and design. For the ET degree, this phase 
required cooperation with and statewide action by the 
FLDOE Division of Adult and Career Education, the di­
vision holding programmatic curriculum frameworks. 
A delegation composed of the Florida Department of 
Education, industry, educators, and the Florida Ad­
vanced Technological Education (FLATE) Center of 
Excellence was formed to review, critique, and suggest 
reforms for the statewide curriculum frameworks as 
the first step. The readjustment and consolidation of 
course numbers within the statewide course number­
ing system to match a course’s new or modified knowl­
edge and skills deliverables was a subsequent activity. 
The result of the latter was a significantly pared down, 
reorganized, and articulated prefix (PFX) and number 
(NUM) system for engineering technology courses 
offered across the state. The streamlining of course 
numbering simplified the framework to clarify course 
alignment, clarify the numbering system significantly, 
enhance ease of adoption by colleges, and aid student 
transfer and evaluation of courses among state colleg­
es, providing enhanced service to potential and exist­
ing students and colleges adopting and implementing 
the program and industry stakeholders wanting to use 
the program “products.”

A Florida curriculum framework governs the con­
tent of an entire program, jobs and occupations it 
prepares students for: 21st century skills, appropriate 
extracurricular student organizations, aligned indus­
try certifications as well as indicators that define what 
academic courses within the state course numbering 
system (SCNS) can be used to meet standards and 
benchmarks. Outcomes within the frameworks must 
align to the actual courses listed in SCNS to be effec­
tive. AS degree or certificate programs, as well as high 
school and occupational career and technical (PSAV) 
programs, must each align the program’s framework- 
required knowledge and skill expectation with actual 
course content. This is reflected in a set of standards 
supported by specific, well-defined benchmarks.

FLATE’s effort focused on redefining engineering 
technology, advanced manufacturing, and related 
technologies for curriculum reform in Florida at the 
state level, consolidating programs with significant 
overlap of student outcomes. At the same time, FLATE 
recognized and responded to industry observations

and expressions of workforce needs: a workforce with 
fundamental knowledge and skills in multiple techni­
cal areas. The emerging need of cross- cutting basic 
technical skills reflected the reality of today’s modern 
manufacturing environment. The impact of engineer­
ing and the implementation of advanced technolo­
gies in this sector had outstripped the Florida college 
system’s ability to graduate the technical workforce 
needed to fill manufacturing workforce needs. Work­
ing with the FLDOE Division of Adult and Career Edu­
cation, industry advisory boards of technical programs 
within the state college system, and directly with ma­
jor manufacturers, technical worker skill gaps and de­
sired new proficiency levels were determined to sup­
port crafting the new framework.

2 .2  P hase 2 : D e v e lo p m e n t
The second phase of “putting it together” is actual 

development of the degree program. An early realiza­
tion in 2006-2007 gleaned from pre-degree research 
was the manufacturers’ desire to connect nationally 
recognized industry-based certifications to higher ed­
ucation STEM-based programs and courses. This idea 
could build the bridge/connection between nationally 
accepted training programs and technical education 
degree programs. Manufacturers realized that their 
workforce attributes were changing and that many of 
their needs could be met with workers who have a 
mix of certified skills and the ability to integrate those 
skills into shifting and more integrated manufactur­
ing practices. Thus, the premise behind Florida’s new 
AS Engineering Technology degree program follows 
a one-plus-one structure, where the technical core in 
the first year defines foundational and transportable 
technical skills common to all high technology sectors.

The blend of knowledge-plus-skill acquisition modes 
represented an optimal investment of manufacturers’ re­
sources, college program content, and technical program 
duration. This degree program optimization would be 
particularly beneficial to the many Florida manufacturers 
who provide direct support to community and state col­
lege system technical programs that address their needs 
in a timely fashion. To address this manufacturer-stated 
desire to integrate industry certifications with academic 
programs and to produce work-ready graduates, FLATE 
elected to initially integrate the Manufacturing Skills 
Standards Council (MSSC) Certified Production Techni­
cian (MSSC-CPT) as its model-articulated, industry-rec­
ognized certification at the entry level skill domain and 
to craft an articulation process for this new characteris­
tic into the statewide system. This strategy provides for 
articulation directly from high school programs that are 
aligned to MSSC through a FLDOE curriculum frame­
work. This pathway also directly supported the CAPE 
legislation and defined a best practice for integrating ad­
ditional certifications into AS degree programs.
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The Manufacturing Skills Standards Council devel­
oped its credential in response to US D epartm ent of 
Labor efforts in the 1990s to develop a credential for 
m anufacturing front line o r entry-level employees. The 
skill sets for a CPT are built on  industrial engineer­
ing principles and practices for production, which are 
com m on to all manufacturing and production enter­
prises. An attractive feature of this certification is its 
set of nationally vetted examinations in safety, quality 
practices and m easurem ent, m anufacturing processes 
and production, m aintenance awareness. These re­
quired exams are orientated to practical knowledge 
that indicates defined skill expectations. Thus, the cre­
dential is nationally applicable, portable, and relevant 
to all manufacturing sectors.

The MSSC tested skill sets align with the US De­
partm ent of Labor Advanced Manufacturing Com pe­
tency Model, and the MSSC CPT was included in the 
charter credentials recognized by the National Asso­
ciation of M anufacturers Manufacturing Institute’s 
Stackable Certification System in 2009 as a credential 
that em bodies com m on core skills for all m anufactur­
ing workplaces. FLATE’s challenge was to effectively 
blend this credential into a college technical degree 
program  and avoid narrowing that program  to just a 
set of training courses for the exams. The im plem enta­
tion of the FLDOE adoption of FLATE’s recom m ended 
one-plus-one national credential alignment strategy 
to structure a set of first-year specific technical core 
courses, which support the MSSC-CPT expectations as 
integrated com ponents that blend with the FLDOE de­
fined com petences for each of these core courses, met 
this challenge. Such an alignm ent facilitates students 
sitting for the CPT certification examination, defines 
the specific program  course credit articulation for 
technical workers holding an MSSC-CPT entering an 
engineering technology college degree program, and 
still prepares students to address the focused and con­
centrated conten t in the ET degree’s second-year spe­
cialization courses in specific technologies. The align­
m ent of the technical core standards and benchmarks 
to the MSSC standards also provided the colleges with 
a national lens through which their industry partners 
could view their own basic technical workforce needs.

With the core courses design in place, the devel­
opm ent elem ent now included identifying advanced 
technical knowledge and skill requirem ents of vari­
ous engineering technology disciplines as specializa­
tions within the second year of the degree program, 
to  build on the technical foundations as well as MSSC- 
CPT skills em bedded in the first-year core. This prac­
tice identified ET degree specializations that intensify 
the desired skill and knowledge set to  industry-de­
fined needs, unified course instruction statewide, and 
facilitated the identification and articulation of addi­
tional nationally recognized credentials for program

articulation. The next phase, the im plem entation 
phase, includes ways that colleges individualized the 
program  while maintaining agreed-upon core course 
alignment statewide and teaching the specialization 
technical skills to m eet FLDOE standards and bench­
marks defined to support specific technologies such 
as advanced materials, autom ation, electronics, and 
machining.

2 .3  Phase 3: Im plem entation
The final phase of “putting it together” is imple­

mentation. The complexity rooted in this engineer­
ing-based higher education transform ation was the 
diversity of program s and degrees offered at that time 
throughout the state. And so the first challenge of 
this phase was to  make directors of existing college 
programs recognize that a shift to the new integrated 
industry credential and academic program  approach 
was a win-win situation for all. Im plem entation of 
the ET degree program  in any college had to begin 
with a formal college program  review and rationale 
for existing and new programs. Colleges and program  
directors were given background inform ation to sup­
port the benefits of transitioning to the new  ET degree 
from whatever collection of program s they currently 
offered. ET program  degrees and certificates w ould be 
streamlined, and the flexible design allowed for easier 
changes and additions in response to changing indus­
try needs. The program s w ould offer m ultiple and 
employable training and education on  and off ramps, 
address many supporting m anufacturer needs, p ro ­
vide statewide recognition of the degree and its core 
skill set, produce work-ready graduates in the mini­
mal time possible; and align program s to nationally 
defined skills and knowledge. Finally, a unified degree 
across the state w ould simplify the articulation from 
associate to bachelor degree programs.

The structure behind the Florida AS Engineering 
Technology degree is a one-plus-one approach, where 
in Year 1 a student takes general education courses 
and a strong technical core curriculum  that aligns 
with the MSSC-CPT credential. The 18-credit hour ET 
core courses include com puter-aided drafting, intro­
duction to  electronics, m anufacturing materials and 
processes, mechanical m easurem ents and instrum en­
tation, quality, and safety. Year 2 of the degree focuses 
on a specialization track. The ET core curriculum  is 
com m on to all Florida colleges offering the degree.

FLATE, with its many college partners, aligned 
the ET AS degree’s FLDOE curriculum  framework 
standards (competencies that students enrolled in a 
particular program  are expected to acquire) to the 
nationally recognized MSSC-CPT external industry 
standard. Figure 1 addresses the MSSC-CPT certifica­
tion and a set of 24-27 credit hou r specializations that 
deal with particular knowledge and skill set expecta-
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T ab le  1. List o f E ngineering  T echn o lo g y  specia lizations an d  certificates.

Specializations College Credit Certificates (16)
Advanced Manufacturing Automation (12 credit hours)

Lean Manufacturing (12 credit hours)
Mechatronics (30 credit hours)
Pneumatics, Hydraulics & Motors for Manufacturing (12 credit hours)

Advanced Technology Applied Technology Specialist (16 credit hours) 
Composite Fabrication and Testing (12 credit hours)

Alternative Energy Systems Alternative Energy Systems Specialist (18 credit hours)
Biomedical Systems Medical Quality Systems (12 credit hours)
Digital Design and Modeling Computer-Aided Design and Drafting (12 credit hours)
Electronics Electronics Aide (12 credit hours)
Mechanical Design and Fabrication CNC Machinist (12 credit hours)

Computerized Woodworking (12 credit hours) 
Mechanical Designer / Programmer (12 credit hours)

Quality Lean Six Sigma Green Belt (12 credit hours) 
Six Sigma Black Belt (12 credit hours)

Non-specific
ET Core (MSSC CPT aligned) Engineering Technology Support Specialist (18 credit hours)

tions, focusing on specific technologies defined by 
manufacturers. It also meets the Florida general edu­
cation AS degree requirements, designed to prepare 
students to think broadly, experience teamwork, make 
relevant connections, experience leadership, and re­
fine the mathematics, verbal, and written communica­
tion skills learned in high school.

Table 1 addresses the Year 2 focus on optional spe­
cialization tracks, each of which has some required 
and some elective skills and knowledge of support­
ing topics. Each college is free to adopt any or all of 
the specialization tracks and certificates depending on 
local industry needs. The currently FLDOE-approved 
specialization tracks are advanced manufacturing, ad­
vanced technology, alternative energy, electronics, me­
chanical design and fabrication, quality, digital design 
and modeling, and biomedical systems. The degree 
supports local manufacturing industries with program 
options designed to be flexible and responsive. This 
flexibility presents career path opportunities to ad­
dress a wide range of students from high school to 
incumbent workers, providing access to the skills, de­
grees, and credentials needed for high-wage, high-skill 
occupations. ET college credit certificates (CCC) iden­
tify career pathway benchmarks for both traditional 
college students and incumbent workers alike. CCCs 
include the new alternative energy systems specialist 
and most wanted skills targeted by industry, such as 
lean manufacturing, machining, and Six Sigma Black 
Belt.

As suggested in the last row of the table, the Engi­
neering Technology Support Specialist CCC is directly

aligned with both the engineering technology college 
core curriculum as well as with the MSSC-CPT. An ET 
CCC in general but the ET engineering technical sup­
port specialist in particular is an excellent on/off ramp 
to technical training. Students learn the skills they 
need now to obtain a good job by earning a college 
credit certificate and then apply the certificate later 
for course credit toward the ET degree using, when 
available, an employer’s tuition reimbursement plan 
to cover the remaining cost of the degree.

Another challenge in the implementation phase 
is the effect on faculty delivering the curriculum con­
tent associated with the degree: faculty are asked to 
deliver new content to satisfy specific requirements 
identified by industry within the college’s service re­
gion. To minimize this issue, FLATE implemented a 
professional development program to assure that as 
the ET degree with its college-selected specializations 
rolls out across Florida, college faculty are aware of 
the new technologies, best practices, and skill expec­
tations that accompany the curriculum reform. Profes­
sional development opportunities provided by FLATE 
refine or certify faculty knowledge base within manu­
facturing and/or its related enabling technologies. Ed­
ucational pedagogies are offered locally and statewide 
via several vehicles that include engineering technol­
ogy summer institutes, industry-connected technical 
workshops, and special events conducted around the 
state High school faculty in AS degree feeder schools 
and programs are also included: FLATE’s “Summer 
Camps for Teachers” help K-12 educators connect their 
academic-driven STEM curriculum to real-world tech-
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nical examples. During the school year, FLATE pro­
vides professional workshops evenings and teacher 
workdays as requested by college adm inistration and/ 
or local school boards. Topics are wide, ranging from 
3-D m odeling to  engaging girls in STEM curriculum, 
and designed as high tech and hands-on learning op­
portunities with online curriculum  support provided 
to make transfer of skills and knowledge to students 
both timely and relevant. Another effective mecha­
nism for faculty developm ent and collaboration is the 
Engineering Technology Forum (Barger et al. 2008).

An im portant im plem entation step within the 
Florida Plan is the creation of a regular faculty-driven 
inform ation exchange meeting. The ET Forum is an 
example of this statewide cooperative m odel centered 
on engineering technology and related AS programs. 
The forum was awarded a “Best Practice” by the As­
sociation of Florida Colleges Occupational and Work­
force Commission in 2010 and provides an exemplary 
collaboration model. Engineering technology faculty, 
staff, and college adm inistrators m eet twice a year at 
different Florida colleges with a flexible agenda that 
addresses time-sensitive issues affecting the AS degree 
program s such as recruitm ent, funding, FLDOE direc­
tives, economic developm ent, long-term curriculum 
plans, and industry needs. Resources are shared to 
avoid duplication of effort and to explore best prac­
tices am ong participating colleges. As a part of each 
ET Forum, FLATE provides a professional develop­
m ent w orkshop for attending ET faculty focused on 
ET curriculum. Faculty share and discuss program  ou t­
comes, develop and agree on  curriculum  and consis­
tent testing practices, and bring issues and success sto­
ries to the table. Forum collaboration includes active 
discussion of issues, FLDOE interaction, platforms for 
sharing by local industry, and w orkshops and/or short 
courses on technical and educa­
tion topics im portant to technical 
AS degree programs.

One recent ET Forum collab­
orative outcom e was the develop­
m ent of a Wiki site as an online 
resource w here ET faculty share 
course offerings, syllabi, new 
ideas, and offer support to one an­
other. Thus, the ET Forum repre­
sents an academic com m unity of 
practice prom oting partnership, 
sharing, and friendship; it has 
assisted greatly in the adoption, 
adaption, and acceptance of the 
engineering technology program 
around the state.

Finally, it is also im portant to 
Florida industry that during the

first year of their studies all ET degree graduates state­
wide receive training on  state-of-the-art equipm ent. 
To im plem ent this directive, FLATE offered equipm ent 
grants to  colleges that have im plem ented the degree 
to specifically support skills defined in the core cours­
es. The funds help colleges establish “hands-on” labs, 
update older equipm ent, and fill equipm ent-training 
gaps identified in their regions, ensuring that all ET 
students were being trained in the same core tech­
nologies. Collectively, this statewide uniformity repre­
sents an im portant com ponent of the degree’s sustain­
ability.

3. Part Two: "Keeping it Together"
3.1 Sustainability

Two im portant features of any robust academic 
program  are sustainability and outcom es defined by 
a program  evaluation plan. The sustainability of the 
ET degree required the creation of an effective single 
degree program  that met the structural requirem ents 
identified by the FLDOE and the skills and knowledge 
content requirem ents of Florida manufacturers. If 
these requirem ents are met, the ET degree will grow 
and be sustained by the local colleges and their indus­
try service base throughout the state. Thus, the pro­
gram ’s broad acceptance within the Florida college 
system is critical for its sustainability. That acceptance 
trend is indicated by the FLDOE enrollm ent (Figure 2) 
and com pletion (Figure 3) data in ET and related p ro ­
grams. Specific program-based data are requested by 
FLATE and provided by the FLDOE annually. Using this 
reliable state-level database, it is clear that both enroll­
m ent and com pletion statistics show steady program  
growth since 2009. Detailed data include student gen­
der and ethnicity, breakdown by college, and similar
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Engineering Technology and Related Program Completion 
AS and Certificates 5 Year Trend

2006-07 2007-08 2008-09 2009-10 2010-11

Figure 3. Engineering Technology and related program completions for AS and certificates—5 
year trend.

data from related high school and PSAV programs. 
FLATE uses this information according to FLDOE 
guidelines for trend  analysis and career path research. 
Program growth in both enrollm ent and adoptions 
validate the ET degree structure as well as content. 
Enrollm ent and com pletion data can also be used as 
an indirect m easure of employment.

Increased enrollm ent in ET degree CCCs and de­
gree com pleters is one elem ent of degree sustainabil­
ity while expansion of the degree throughout Florida 
is the o ther indicator. Figure 4 shows the current set of 
colleges that have the ET degree in place. Sev­
eral m ore colleges are considering adoption of 
the ET degree in 2014. By the onset of 2013,
50% of the 28 state and com m unity colleges 
in Florida had adopted the program. Table 2 
summarizes degree specializations offered at 
the various locations identified in Figure 4.

Sustainability is also reflected in the ad­
ministrative practices of colleges offering the 
degree. Adoption of additional specializations 
and certificates by ET colleges as well as ex­
pansion of the degree to new  campuses sup­
port the value of the degree structure. New 
applications from colleges to  the D epartm ent 
of Education for new ET degree specializa­
tions and certificates from the ET network 
colleges endorse the degree’s flexibility. New 
specializations also validate the technical core, 
since all specializations build on  fundam ental 
technical industry skills in the core courses. 
Evidence of this continues to build. In spring 
2013, the FLDOE will approve two recently

subm itted applications for new tracks, increasing the 
num ber of specializations from 8 to 10, and the total 
num ber of certificates offered to 18.

Meeting industry needs in term s of graduates being 
hired into internships or perm anent positions is also 
a factor of sustainability. FLATE will be implementing 
some new strategies to determ ine em ployer satisfac­
tion within the next year. Additional exposure of the 
commonality of the degree across the state has been 
an im portant feature for industry (that is no t restricted 
to college-defined geographic areas w hen hiring). A
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Table  2 . S ta tew id e  c o lleg e  o ffe rin gs  o f E ngineering  Technology.

ET Specializations Im plem enting Colleges and Locations

Quality
College o f  Central Florida Ocala
St. Petersburg College Clearwater
Tallahassee Community College Tallahassee

Electronics

Brevard Community College Cocoa, Palm Bay
Broward College Coconut Creek
Northwest Florida State College Niceville 
State College o f Florida Venice
St. Petersburg College St. Petersburg

Advanced
Manufacturing

Florida Gateway College Lake City
Florida State College Jacksonville
G ulf Coast State College Panama City
Hillsborough Community College Tampa
Polk State College Lakeland
Tallahassee Community College Tallahassee

Mechanical Fabrication 
and Design

G ulf Coast State College Panama City
Florida State College Jacksonville
Polk State College Lakeland
Northwest Florida State College Niceville
Tallahassee Community College Tallahassee

Advanced Technology Brevard Community College Cocoa, Palm Bay
Tallahassee Community College Tallahassee

Biomedical Systems
Broward College Coconut Creek
St. Petersburg College Clearwater

Digital Design and 
Modeling

College o f  Central Florida Ocala
G ulf Coast State College Panama City
State College o f  Florida Venice
St. Petersburg College St. Petersburg
Tallahassee Community College Tallahassee

Alternative Energy 
Systems

Brevard Community College Cocoa, Palm Bay
Broward College Coconut Creek
G ulf Coast State College Panama City
Tallahassee Community College Tallahassee

secure pipeline and partnerships with the secondary 
and post-secondary technical educational institutions 
is im portant for growth and sustainability, and those 
connections are also targeted for support from FLATE 
in the coming year. Finally, program  evaluation is very 
im portant to “keeping it in place” and is discussed in 
the next section.

3.2 Evaluation
Evaluation is a critical com ponent for sustainabil­

ity of the engineering technology program  and, as 
an essential phase of the Florida Plan for technical

education, incorporates the 
FLDOE Adult and Career 
Education’s policy that all 
curriculum  frameworks are 
reviewed for rigor and rel­
evance on a three-year cycle. 
The review of Engineering 
Technology AS curriculum 
frameworks together with 
its supported  technical col­
lege credit certificates began 
in 2012. FLATE is coordinat­
ing this review effort among 
the degree-offering state and 
com m unity colleges. Dis­
cussions am ong participat­
ing faculty across the state 
cover the current status of 
their program , expectations 
from their program  advisory 
committee, and local quirks 
in program  execution. The 
actual FLDOE-appointed re ­
view com m ittee is 8 to 12 
members, with at least half 
of that m em bership directly 
from industries affected by 
the degree program. The 
committee-specific deliver­
ables to FLDOE reflect the 
same three items FLATE 
addressed at the begin­
ning of its ET curriculum 
reform process: review and 
analyze frameworks for cur­
rency and relevancy, coor­
dinate the degree program  
curriculum  statewide, and 
make the program  relevant 
to the industry credential it 
articulates. Highlights of the 
2012 review of the ET core 
standards and benchmarks 
include

• Adding 12 benchmarks (11 standards & 127 
benchmarks)

• Focusing 7 of the new benchmarks on 
sustainability-related (green) skills

• Restructuring/revising over 45% o f existing 
benchmarks for clarity

• Deleting 12 benchmarks as obsolete or no 
longer needed

Validation of the ET degree’s core course of study 
to its signature MSSC-CPT credential is a key evalua­
tion factor that connects the ET degree to industry-de-
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and the ET core alignm ent to 
MSSC, and overall helped sup­
port the growing community 
of practice am ong ET degree 
practitioners. The second 
strategy is to have students 
in core courses around the 
state sit for the MSSC assess­
m ent at the end of the aligned 
academic course. If students 
achieve the defined ou t­
comes, their MSSC test score 
results at the end of aligned 
academic core courses w ould 
establish a strong bottom  line 
connection betw een the de­
gree and its industry certifica­
tion. Table 3 summarizes the 
set of test score results col­
lected through 2011 for the 
MSSC quality and safety tests, 
respectively.

Table 3. MSSC test score collection for quality and safety exams, 2009-2011.

MSSC Test n (through 9/2011) % passing

Quality Practices & M easurem ent 31 77

Safety 61 90

fined needs. A strong alignment prom otes 
acceptance of the degree program  by Flor­
ida manufacturers and high technology 
employers and strengthens the degree’s 
sustainability attributes. The alignment 
process factors with the key linkages noted 
are outlined in Figure 5.

Three official docum ents independently define 
what students learn in the ET degree core courses, 
as illustrated in Figure 5: item I is the FLDOE degree 
framework standards and benchmarks; II, the student 
outcom es defined in each college’s course syllabi; and 
III, the MSSC standards. FLATE has aligned the MSSC 
standards (III) to  the ET degree framework standards 
(I) in a matrix published on  its FLATE website. How­
ever, this official alignment does not ensure that the 
standards from either are taught in the classrooms. To 
better secure this and ensure that students enrolled in 
the ET core courses w ould be well p repared to pass 
the four MSSC assessments, FLATE developed two 
independent strategies. First, it worked with its col­
lege partners to define a set of course level student 
outcom es (II), aligned to both the frameworks and to 
MSSC standards, that colleges would adopt for spe­
cific core courses and include in the course syllabi. 
To ensure student success w hen taking the MSSC as­
sessments, a recom m ended guideline indicating when 
these ET students w ould be adequately prepared was 
developed by ET degree faculty and facilitated by 
FLATE for optimal student success. This effort has uni­
fied the colleges, developed a stronger knowledge 
base among the faculty about the MSSC standards

FLATE follow-up research and docum entation relat­
ed to the colleges that participated in this testing activ­
ity confirms that com petencies in the MSSC standards 
are included in the engineering technology degree 
program  and that students taking the ET core at those 
institutions were well p repared to successfully pass 
the MSSC certification tests (Barger et al. 2007, 2012). 
FLATE supplem ents student test fees across the state 
in order to  collect these data, and results are provided 
to testing locations, shared in an environm ent of open 
access, and discussed at consortia with educators for 
continuous improvement. Statistically significant mar­
ginal test scores focus FLATE’s attention to possible 
statewide curriculum  modification and/or specific fac­
ulty professional developm ent activity needed to  cor­
rect the situation. Additional student testing continue 
in the o ther two MSSC skill areas, m anufacturing pro­
cesses & production and m aintenance awareness, to 
close the loop betw een the degree and its certification 
pathway. Periodic testing will follow this evaluation 
phase activity to confirm the continued integrity of the 
curriculum  alignm ent to  the external standard.

4 . S tatus  o f th e  ET D e g re e
The steady and rapid growth in the number of Florida
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institutions offering the engineering technology de­
gree includes 56% of the state and com m unity colleges 
that offer any program s related to the technologies in 
question. This growth provides strong evidence of the 
degree’s im portance and impact on creating the en­
gineering technician population available to Florida’s 
manufacturing and production related industry sec­
tors. Ultimately, this statewide single degree structure 
with its com m on set of core courses facilitates stu­
den t transfers am ong Florida colleges, when a student 
move is necessary, but strengthens the likelihood that 
ET graduates will no t leave the state for employment. 
Future technicians raised and educated in Florida will 
stay and w ork in Florida, and the ET degree will p ro ­
vide the credentials for that successful technical career 
path.

The path toward the im plantation of the ET degree 
has also generated an im portant m odel for AS degree 
success in general. This effort exemplified the neces­
sity to create a com m unity of practice am ong colleges, 
m anufacturers, economic developm ent organizations, 
Workforce Florida, and the Florida D epartm ent of Ed­
ucation to effectively address the challenges in each of 
the m ultiple phases of the process. Figure 6 illustrates 
the interactive structure of this community and high­
lights FLATE’s role as a connecting pathway am ong the 
organizations needed to accomplish the task. Each of 
the organizations within the com m unity contributes 
value added, while FLATE assures that these contribu­
tions are integrated into the final product, the ET de­
gree.

The process begins with manufacturers and m anu­
facturer associations identifying their employee skill 
set needs. With that information, FLATE, working u n ­

der the quality guidelines of its Baldrige Sterling Eval­
uation Model, interacts directly with education institu­
tions to determ ine if these skills are currently within 
a CCC o r degree structure. Follow-up activities with 
the FLDOE establish the existence of state-approved 
frameworks and supporting benchmarks for identi­
fied skills plus interactions with Workforce Florida to 
establish the occupational needs and options future 
technicians with these skills will have. Finally, FLATE, 
with continued input from all of these stakeholders, 
develops the innovations needed to m eet industry and 
Workforce Florida needs.

5. The Future of the Florida Plan
The developm ent and adoption of the Florida 

Plan requires a constant, consistent target and steady 
course of action. It is not a static enterprise. The FL­
DOE is using the ET degree with its core course sys­
tem  as a somewhat revolutionary m odel program  to 
push AS degree target skill sets further into the aca­
demic program  framework and broaden the level of 
applications that can stem from a core course of study 
approach to include industry and college credit cer­
tificates as either entry or exit strategies. This new 
practice facilitates both preparation for AS degree p ro ­
grams and cross training in the workplace, elevating 
the statewide relevancy of the degree program.

Growing enrollm ent for college and careers in tech­
nology sectors from the high school level helps p ro ­
vide a badly needed positive impact addressing the 
public perception of manufacturing. This change in 
the image of manufacturing is needed to help grow 
the manufacturing industry and bolster the Ameri­
can economy (National Association of Manufacturers

2012). The Florida Plan 
in general and the ET 
program  in particular cre­
ate a foundational m odel 
for career pathways and 
stackable credentials that 
is a resource for colleges, 
technical training organi­
zations, and the Depart­
m ent of Labor as a tool for 
developm ent of new  pro­
grams, grants, and initia­
tives. As this educational 
structure is integrated 
into colleges, the Florida 
Plan continues to evolve 
as a viable system. The 
principles, processes, and 
practices used to develop 
the ET degree program  
are being evaluated and

H ig h  S chools , P ost S eco n d ary  an d  A .S . d e g re e  p ro g ram s

—  t...

F igure  6. FLATE’s com m unity of practice.
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assimilated for use by the building and architecture 
and information technology clusters, and the bio­
medical equipm ent AS degree programs in Florida. In 
addition, as the model behind the Florida Plan, the 
ET degree program  has been recognized nationally 
by the US D epartm ent of Labor and directly addresses 
the national call for “credentialing 500,000 com m uni­
ty college students with skills certifications aligned to 
m anufacturers’ hiring needs” (White House, 2011b). 
The m odel’s strength is also supported  by the num ber 
of colleges around the country adopting it as a viable, 
flexible academic structure for AS programs, provid­
ing on  and off ramps to education, easy articulations 
from K-12, simplified 2 + 2 articulations into four-year 
degree programs, and increasingly im portant industry 
credential alignments. The systemic change for techni­
cal education em bodied by the Florida Plan is based 
on articulated need from the user com m unity as well 
as the statewide cooperation required to pu t the p ro ­
cesses in place to satisfy that need. The Florida Plan 
brings together resources and partnerships, creating a 
com m unity of practice grounded in buy-in and stake­
holder feedback, em powering users, and growing 
grassroots support for sustainability. With the national 
lens now  strongly focused on m anufacturing and in­
novation, the community of practice established and 
developed by FLATE around the engineering technol­
ogy degree and career pathway options established 
have becom e essential for the developm ent and edu­
cation of Florida’s new engineering technician work­
force.
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