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Abstract: The importance of partnerships is critical in educational arenas, but information on how
partnerships form with the involvement of corporations, districts, and universities working in
harmony is limited in the current literature. The teacher preparation program described in this
paper is a “built-to-last” partnership model with over 650 teachers prepared to be teacher-leaders in
science, technology, engineering, and mathematics (STEM) education. The authors provide a history
of the program’s development, the sustainability of the program over time, the content of the various
components of the partnership, and the evolution of the program, including its current status.
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1. The Literature Framing the Partnership

Finding innovative ways to keep teachers in the field while promoting the overall
impact on student learning is the theme of this article. The authors highlight a current
partnership between a university, a large corporation, and surrounding school districts.
The focus of this partnership emerged and continues today to address key variables noted
in the literature as to why teachers leave the field: (1) lack of preparation for the content
(e.g., mathematics and science), (2) lack of preparation for pedagogical practices to ensure
student engagement and learning outcomes [1], and (3) high rates of stress and burnout [2].
Research on teacher preparation indicates a need to support teachers in both learning the
content and creating a classroom culture that engages students [3,4]. The stress on teachers
has increased over the years, especially in STEM content areas, as they strive to meet the
needs of a more diverse set of learners who are expected to meet and even exceed local,
state, and national standards [5–7].

Despite high expectations for outcomes and rigorous learning standards, Banilower
et al. suggest a flat trajectory in adjusting to major reform efforts in teaching practices
aligned with these expectations [8]. With the stakes high for learning outcomes for both
teachers and students alike in STEM areas, one approach to addressing this increasing stress
began in 1992 through a partnership formed between a university and an industry partner.
This partnership impacted and will continue to forever influence teachers with regard to
leadership, retention, and increasing student learning outcomes. The program also focuses
on advancing teacher knowledge in terms of both content and pedagogical practices. The
authors of this article provide the field with a summary of this “built-to-last” [9] mindset
underlying this teacher preparation program built through sustained partnerships. They
provide the literature grounding the principles of the program, the domains of the content
of the program, and the demographic and evaluation data documenting the success of
the program. In addition, they provide a history of the program’s development, the
sustainability of the academy over time, the intricacies of the partnership, and the progress
of the program in serving a range of teachers in STEM areas.
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The University of Central Florida (UCF) and Lockheed Martin Mathematics and Sci-
ence Academy (LMA) began in 1992 with one program focused on retooling and preparing
K–8 teacher-leaders in mathematics and science. Today, the LMA program has expanded
to three different venues, with each built upon increasing teachers’ skills in three domains:
(1) mathematics instruction, (2) science instruction, and (3) teacher leadership in meeting
the needs of diverse learners. The program faculty members have responded to the shift in
standards as well as the stress of being a teacher by creating a cohort program. The local
school districts view the program as one of many strategies to prepare, retain, and further
promote teacher leadership. The work of the LMA is aligned with attracting, retaining,
and recruiting the best and brightest to teaching, with a specific focus on retooling and
enhancing skills in STEM-related content.

The LMA team responds to this need for retooling as one of many ways to address
the exorbitant cost of teacher turnover, being at least $2.2 billion per year [10]. As Carver-
Thomas and Darling-Hammond emphasized, the creation of the annual demand for teach-
ers comes not from a shortage of preparing enough but from the almost immediate exiting
of those prepared [11]. An annual poll by Phi Delta Kappa further showed over half of
teachers wanting to leave the field, with 19% of those citing stress, pressure, or burnout as
the primary reason [12]. Elementary teachers specifically struggle with being prepared and
feeling they are adequate at teaching STEM content [13]. In contrast to these findings, the
typical LMA scholar remains in teaching for eight or more years, with over 60% who are
eligible to retire staying throughout their career [14].

The LMA team is grounded in closing gaps of confidence in STEM content or those
who might have content expertise but fail to know how to address a wide range of learners’
needs in their areas of expertise [15–17]. The LMA faculty also ground their thinking in
an important element of successful inquiry in mathematics or science, ensuring student
engagement in discourse [18]. The academy faculty embrace the concept of discourse, with
their foundation in the social and cultural views of the ways people linguistically interact.
Gee defines discourse as the combination of the conversation paired with the interactions
or ways of acting that emerge from unique conversations [19]. Gee’s definition insists
discourse orchestrates change and understanding from an exchange of ideas. A teacher’s
ability to allow for the process of inquiry along with discourse increases a student’s ability to
engage with the content and retain information [20]. The domains of instruction within the
academy are framed in the power of discourse led by teachers who help to elevate students’
voices, understandings, and learning outcomes in the critical areas of STEM. Many of the
academy scholars are working with diverse learners, with 125 teachers currently in the K–8
Mathematics and Science Education M.Ed. program and the Transition to Mathematics
and Science Teaching (TMAST) being employed in Title I schools.

2. Methods and Materials: The Solution to Today’s Issues Began 30 Years Ago

The formation of this academy is one that is unique and somewhat of an anomaly in
the partnership with UCF, the Lockheed Martin Corporation (LMCO), and local school
districts sustaining this program over the past 30 years [21]. The authors provide a history
of the development of the program from both program archival data and ongoing annual
external evaluations to help others understand the power of true industry, university, and
district partnerships [21]. The academy team notes that these relationships take time to
both develop and sustain while maintaining a positive reputation for all involved. Most
importantly, the academy, its faculty members, and its teachers have retooled themselves
as standards changed, the needs of the community changed, and even priorities changed
(e.g., teacher shortages). For example, the 2008 economic recession hit Florida very hard,
being ranked as the 48th state with the greatest loss in revenue [14], and the academy team
pivoted to address layoffs in STEM areas to fill gaps in shortages of teachers. During the
recent COVID-19 pandemic, the team shifted again to think about teacher leadership in
STEM content through virtual and socially distanced settings. One of the lessons learned
by the academy leadership team was that with a strong foundation, shifts can happen
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with a program built upon a shared community of problems and with investments by all
partners involved (i.e., industry, districts, and the university).

The directors of the academy documented the creation and evolution of the academy
through historical records at UCF. The academy formed in 1992 when LMCO, who built
two major facilities in the Central Florida area, realized the pending shortages they would
encounter in engineers in Central Florida and nationwide. The LMCO, in response to
a need for more engineers, offered several large grants to increase the supply chain of
students prepared with advanced STEM content skills in the early elementary grades
to enter advanced STEM content aligned with engineering degrees. Therefore, LMCO
provided substantial funding to key universities to impact the trajectory of students in
STEM fields. The University of Central Florida applied for and was awarded a grant for
USD one million to support teacher development in Central Florida STEM education. The
UCF leadership in 1992 had a vision for this USD one million grant and asked if funds
from the LMCO could be endowed instead of provided as a grant. The UCF leadership
team informed the LMCO leaders that if the gift was over USD one million, the state
would provide a 50% match. Therefore, the final check, given in 1992 to UCF, was for USD
1,000,001, with a USD 500,000 match from the state collectively going into an endowment.
This idea of a corporation providing funding to teacher education through an endowment
was a novel, creative, and impactful concept that today provides never-ending funds from
the interest of the initial gift. The process to endow these funds instead of receiving a grant
and garnering a match from the state took several rounds of negotiations between legal
teams. The outcome in 1992 was, and today still is, a sustained, innovative, and most
importantly impactful program to “forever” support K–8 teachers as leaders in STEM and
the students they teach in the Central Florida community.

This university, corporate, and school district partnership has reaped additional
benefits beyond this sustained program. Originally, the program, endowed in 1992, was
set to begin in 1996, when the interest from the USD 1,501,000 reached a level to support
the first cohort of teachers. However, the UCF leadership team leveraged this partnership
investment to approach the National Science Foundation (NSF) for a grant to fund cohorts
of teachers until the endowment matured. The funds garnered from the NSF afforded the
academy the opportunity to support teachers immediately. Thus, from 1992 to 1996, over
60 scholars graduated while the endowment grew. This initial gift, along with funds from
the NSF, jump-started the program while allowing this foundational funding to maintain a
program 30 years later.

3. Reflections on the Evolution of the Partnership
3.1. University of Central Florida and Lockheed Martin Academy Programs

The University of Central Florida was founded in 1963, with its first class gradu-
ating in 1969. In juxtaposition, today, the university is eligible for Title II funding as a
Hispanic-serving institution (over 27% of students are of Hispanic culture) and has over
70,000 students enrolled [22]. The university, even in 1992, was well-positioned to support
the mission of the LMA with an increasingly large teacher preparation program. The LMA
program is an education, industry, and community partnership aimed at improving STEM
education in Central Florida. This unique partnership serves as a model for the educational
reforms proposed by both national and state agencies by providing schools in Central
Florida with teacher-leaders who initiate, implement, and sustain STEM reform efforts.
The profile for the funding and support of LMA includes the following:

(a) The LMCO provides the stimulus for the development of the LMA concept through
an endowment to ensure the longevity of the program;

(b) The Board of Regents of the State University System (SUS) of Florida provides match-
ing funds to attain the LMA’s goals;

(c) The University of Central Florida commits to support the development of the academy
through new faculty lines, priority course scheduling, and faculty support.
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Although the initial gift to the academy was to fill the gap for K–8 teachers in STEM
areas, since 2004, the LMCO granted two additional gifts to the UCF LMA to create
additional programs to impact teachers in Central Florida: the Transition to Mathematics
and Science Teaching (TMAST) program and the K–8 Teacher Enhancement program.
Components of each of the three programs that grew from this initial partnership are
provided.

3.2. K–8 Program

The mission of the K–8 Mathematics and Science Education M.Ed. degree is to
improve the quality of mathematics and science teaching in Central Florida through (1)
strengthening the quality of teaching and learning in STEM, (2) creating a network of
school-based leadership in STEM, and (3) increasing the number of students choosing to
enroll in STEM courses aligned with careers in STEM-related fields.

In this context, the teachers in the K–8 program participate in six semesters of course-
work, with six credits each semester (Table 1). The teachers enter the program in a cohort
and complete the courses together while teaching full time in their respective districts. All
teachers recruited into the program must have three or more years of teaching experience,
have an undergraduate GPA of over 3.0, complete a summary of their teacher leadership
experiences, and provide a required letter from their current administrator. The teachers
complete a series of courses found in Table 1 reflecting the program foci of (1) mathematics,
(2) science, and (3) leadership for diverse learners.

Table 1. Components of the UCF and Lockheed Marting program and course sequence (K-8 Graduate
Program).

Semester Courses

Space and Physical Science for Educators
Problem Solving and Critical Thinking Skills

2 Data-Driven Decision Making for Instruction
Reforming Curriculum in Mathematics and Science Education

3 Seminar in Teaching Mathematics
Seminar in Critical Issues in Special Education

4 Environmental Education for Educators
Leadership Development for Mathematics and Science Teachers

5 Current Methods in Elementary School Mathematics
Research in Mathematics and Science Education

6 Teaching Mathematics and Science Using Reform-Based Practices
Quality Teaching Practices (Action Research Capstone Course)

Mathematics Components (Table 1). When conceptualized, the K–8 program includes
a core component in mathematics, and this component continues to evolve today. This
aspect of the program includes three integrated courses with an emphasis on scholars’
pedagogical content knowledge and utilization of project-based learning activities (PBL).
One of the courses is a seminar in teaching mathematics, which presents the development
of historical and current issues, forces, and the impact of the teacher on student learning
through advanced instructional techniques (e.g., cooperative learning, discourse, and
noticing). The second course is about current methods in elementary school mathematics.
This course includes strategies of instruction, of computation and concepts of numbers,
geometry, measurement, algebra, and professional standards for teaching mathematics.
The third course is about problem-solving and critical thinking skills. The faculty member
in this course emphasizes the development of procedures and practices to implement
critical thinking skills and problem-solving techniques for learning.

These courses have two common threads: pedagogical content knowledge and PBL.
The emphasis on scholars’ development of pedagogical content knowledge goes beyond
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mathematics knowledge. The teachers’ deep understanding of mathematical content
is necessary but not sufficient to teach mathematics effectively. Shulman stated that
pedagogical content knowledge is used by effective teachers when they possess an in-
depth knowledge of how to effectively represent the subject matter to learners [23,24].
Additionally, pedagogical content knowledge should include teachers’ knowledge of
learners’ needs, learning styles, environments, goals, purposes, and values. The LMA
team encourages scholars to develop the ability to transform mathematics content into
pedagogically powerful learning activities for the students’ diverse learning abilities and
backgrounds in their classrooms [23].

The core use of PBL allows teachers to create and implement learning activities that
support their development of pedagogical content knowledge. The PBL method allows
students to learn by actively engaging in real-world and personally meaningful projects.
The scholars learn about PBL by experiencing this type of approach throughout their
courses. The scholars in evaluations of the program note the power of learning by example
and reflecting upon the deep learning they experience using this approach.

Science Components (Table 1). The designers of the K–8 program also realized the
need to have a strong science component in the program. The result was two content-
focused course offerings aligned with the science taught in elementary and middle schools.
Both courses provide opportunities for teachers to view science through the lens of a
learner, instructor, and leader. The two courses take advantage of the plethora of informal
science-based settings at the university and in the central Florida region. Additionally, the
two courses are taken during different semesters so the scholars can have time to process
and refine their instructional skills around the teaching of science.

The first course emphasizes environmental science. During the weeks of this course,
the scholars are engaged in numerous activities requiring them to re-visit their current
instruction related to nature and the environment. Collectively and individually, scholars
are challenged to consider how they might use learners’ local communities in the science
classroom. Field trips to local places help scholars to “connect the dots”. Several action
research projects have this course as their genesis.

The second science course focuses on physical and space science. Similar to the
environmental science course, scholars experience science in ways that their students
might. Notably, these science topics are taught with the understanding they could be
difficult topics for the scholars [25]. For example, the scholars visit the Kennedy Space
Center and its education center, which is typically the highlight of this course. Scholars
come away from this course with a deeper understanding and appreciation for physical
science and space science, as well as how to help young learners appreciate and understand
these science content areas.

Teacher Leadership and Diverse Learners (Table 1). The third set of courses prepares
scholars to serve as leaders in meeting the needs of all learners, with a particular emphasis
on those underrepresented in STEM. This component includes a sequence of courses
on leadership combined with specific courses on leadership in mathematics and science
inquiry. This component of the program also includes a course on current issues and trends
in special education, inclusive of topics of diversity, universal design for learning, and
creating inclusive leadership within the district. This portion of the program concludes
with a two-course sequence focused on teachers as researchers to lead change. These
courses require the participants to conduct an in-depth literature review aligned with their
desired action research study in their final semester.

The K–8 program is evaluated by an external evaluator every 2 years. The program
consistently receives outstanding reviews by the scholars. Any area of concern that arises
is addressed by the leadership team. The team conducts an extensive review bi-annually,
but each semester they review course evaluations to update content or seek more effec-
tive instructors, if necessary. Additionally, course instructors listen to scholars’ feedback
throughout the program to ensure the best outcome for the teachers in meeting the needs of
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their learners in STEM areas. Provided in Table 2 are a few select comments from scholars
about the program [21].

Table 2. Comments from UCF and Lockheed Martin program scholars.

Comments about the Most Valuable Outcome of the Program for Learning [21]

“Being able to apply the learned contents into my classroom, regardless of their abilities.”

“The new learning strategies I can now apply to my teaching.”

“Focus on science and math.”

“Cohort instruction, reasonable schedule with teaching.”

“The professors’ active knowledge about current classroom situations and state standards.”

“The program has given me the confidence to be a leader in mathematics, and I feel more
confident teaching science when I didn’t before this program.”

“I loved the professors’ passion & investment in each of us, along with their inspirational
knowledge base. I liked that everything was immediately applicable to my classroom as well.”

“I liked learning new strategies and the way we should develop the class.”

“I liked meeting with and learning from knowledgeable professors, as well as working with
distinguished colleagues throughout OCPS.”

Action Research Project. The culminating aspect of the program is an action research
project. Scholars begin to conceptualize this project upon entering the program and build
upon a topic of choice throughout the six semesters. The action research is framed in a
variety of methodologies inclusive of gathering data in a perceived area of current weakness
in their classrooms and schools in STEM. Unlike more formal research master’s theses,
action research is typically within the school or classroom, but in the LMA, these practices
are specifically targeted in areas of teacher leadership for diverse learners in STEM content.
The action research process involves less-formal, theory-driven methodologies. The goal
of the LMA faculty members is to help teacher-leaders in the program address practical
problems in their specific school or classroom [26]. The general goal of the culminating
activity of the action research project is to find a practical approach to improving learning
outcomes in STEM.

The process LMA teacher scholars engage in for their action research projects within
the academy follows predefined steps built upon the work of numerous researchers in the
field [26–31]. These steps begin in their fifth semester and culminated with a presentation
of their work in the sixth and final semester. The steps used to guide the action research
studies are (1) identify the problem, (2) develop a data-driven plan to address a problem
focused on impacting student learning in STEM, (3) implement the plan, (4) collect data on
the identified problem aligned with STEM learning, (5) organize, analyze, and interpret
the collected data on STEM learning, (6) evaluate the results of the action taken and
make further changes beyond the findings to ensure a mindset of constant change and
future leadership in impacting student learning outcomes, and (7) conclude the project by
determining the identified but still unresolved problems and future plans. The outcome of
this systematics process is to ensure these teachers are prepared as ongoing teacher-leaders
to impact the outcomes of diverse learners in STEM content.

Since the fall semester of 2019, LMA scholars have completed action research projects
as part of their capstone project requirement of the program. Prior to 2019, scholars
completed a more traditional master’s thesis, which is still an option today. For the action
research project, scholars can individually or in small collaborative groups of 3–4 scholars
complete their projects. Since 2019, a total of 106 scholars have completed action research
projects analyzing issues or challenges in their own classroom teaching practices in STEM
areas. An action research project includes elaboration of research questions, selection and
application of research methodologies, a literature review, implementation of a research
plan, data collection, and analysis. As part of the capstone course, the culminating activities



Educ. Sci. 2021, 11, 760 7 of 12

consist of a final report and poster presentation. The scholars are also supported in
submitting their manuscripts to peer-reviewed journals. Faculty or LMA alumni collaborate
as research advisors with the scholars in the development of the action research. A sample
of past action research questions investigated include the following:

(1) If teachers are exposed to workshops involving questioning techniques to promote
problem solving in the classroom, how will this approach impact their question-
ing skills when teaching students about solving systems of linear equation word
problems?

(2) If students are exposed to problem-solving strategies, how will the approach impact
the students’ ability to solve systems of linear equation word problems?

(3) If I involve parents in guiding their children during STEM experiments at home, will
the students demonstrate improvement in their understanding and self-efficacy of
the engineering design process?

(4) If I involve parents in guiding their children during STEM experiments at home, will
the parents demonstrate improvement in their perceptions of self-efficacy to help
their children complete STEM experiments?

(5) How will implementing alternative ancient Egyptian computation algorithms using
an ethnomathematics context impact fourth-grade marginalized students?

(6) If we use iReady mathematical games to help first- and fourth-grade students learn
computation of whole numbers, then will students demonstrate improvement in
solving the computation of whole number problems?

(7) If I implement interactive cross-curricular content using Nearpod (n.d.) during
remote learning mathematics instruction, then will third-grade students demonstrate
improvement in engagement with and understanding of fractions [32]?

(8) If I implement flipped-classroom intervention in a remote classroom environment,
then will my AP Calculus students demonstrate improvement on their test scores and
grades?

(9) How does explicit instruction in group collaborative skills affect fourth graders’ ability
to work as a team to create a final product?

(10) How will explicitly teaching collaborative techniques alter fourth graders’ ability to
work together in an engineering task?

This list is a small sample of the 106 ideas scholars have addressed through their
action research projects. The LMA faculty members’ primary goal in the action research
projects is to encourage the teachers to continuously think about their ability to lead change
using data-driven solutions to problems of practice.

3.3. TMAST Program

The second program that emerged from another generous gift from the LMCO part-
nership was the Transition to Mathematics and Science Teaching (TMAST) program. This
program is a fast-track Master of Arts program for individuals with interest in becoming
teachers as a second career choice who have STEM backgrounds. The LMA leadership team
went to the LMCO leadership after the success of the K–8 program in 2004 and received
another gift for USD 750,000. This gift was also endowed and received a match from the
state Florida for USD 200,000 to address the critical shortages in Central Florida of STEM
content teachers in grades 6–12. This program aligns with the emphasis of Johnson et al.
in their Handbook of Research on STEM Education for the need to have teachers who
know science content and pedagogical skills [16]. This fast but intense preparation of these
career changers (who already received 16–32 credits in STEM content) addresses the critical
teacher shortages while providing content, mentoring, coaching, funding, and support to
decrease the USD 2.2 billion per year churn of novice teachers who enter the field [10,11].

The TMAST teachers in both the science and mathematics track have the same type
of support during student teaching and on-the-job learning. As noted by Sutcher et al.,
keeping mathematics teachers in the classroom is a crisis in public education [33]. In
their study, the District of Columbia and 42 states reported the challenges they had with
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mathematics teacher shortages, their plans to reduce pupil/teacher ratios, and how their
intention to hire as many mathematics teachers as possible to serve those students was
critical, much like what was observed in the Central Florida area in creating the TMAST
program. Teacher workforce attrition accounts for the loss of thousands of teachers every
year [34]. Interview results from four sites also supported the idea that providing well-
tailored, continuous professional development could enhance teachers’ efficacy, motivation,
and retention and was a built-in component of the TMAST program [10]. As noted by
Ingersoll and Smith, “beginning teachers who were provided with multiple supports,
were less likely to move to other schools and less likely to leave the teaching occupation
altogether after their first year” [10] (p. 28). The TMAST program is built on this evidence-
based approach to attract career changers to the profession while providing support for
retention.

Since 2003, over 100 teachers have completed the TMAST program. These candidates
bring both strong content knowledge and professional experiences in the STEM areas to
educational settings in grades 6–12. The TMAST program aligns well with the needs of the
candidates by providing tracks in the areas of mathematics, biology, chemistry, and physics
for middle or secondary school levels. A Noyce grant from the NSF initially supported
students in the TMAST program. The grant was successful in recruiting mid-career pro-
fessionals with mathematics or science backgrounds and helping them become effective
mathematics or science middle or secondary school teachers. The Noyce grant also pro-
vided a recruitment tool of financial support aligned with the high-quality four-semester
pedagogical preparation. The content of these four semesters includes instructional meth-
ods, learning theories, development of teaching goals, understanding high-need local
educational agencies serving diverse student populations, educational measurement and
assessment, and understanding of the educational contexts that impact young adolescent
learners. The program also provides salaries and benefits as the TMAST scholars are given
on-the-job internship placements once they have a provisional license. This on-the-job
fast-track program has led to retention of the TMAST scholars in education. The Noyce
grant provided USD 10,000 fellowships on top of the LMA endowment covering tuition,
plus mentoring by LMA faculty to support them. Fifteen of the 20 Noyce TMAST graduates
remain in teaching positions at low socioeconomic schools today. The design and part-
nership aspect of the program serves as a national model for other universities interested
in implementing sustainable programs to help professionals from the STEM community
transition and stay in the teaching profession.

Mathematics and Science Track TMAST. Since all the TMAST candidates have a bach-
elor’s or higher degree in the content areas, the courses for the program focus more on the
inquiry of teaching, learning theories, and instructional methods. For example, in the course
entitled “Issues and Methods in Secondary School Science Education”, TMAST teachers
are provided a series of opportunities to learn the 5E learning instructional model [35]
in designing a unit plan to promote students’ deeper engagement in science and engi-
neering practices [36], develop instructional objectives for each science lesson to include
three components (i.e., performance, condition, and criterion), plan and conduct formative
and summative assessment to ascertain students’ science learning, and use differentiation
methods to meet diverse students’ needs. Furthermore, TMAST teachers are provided an
on-the-job internship to make more connections between the courses and their practices
in the classrooms. During this internship, UCF coordinators work closely with TMAST
students to support their planning, enacting, interpreting, translating, and (re)enacting
processes in authentic learning contexts. The internship supports TMAST teachers in
constructing and understanding the substantive relationships between learners, learning,
pedagogy, and learning outcomes. See Table 3 for the course sequence for the program.
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Table 3. UCF and Lockheed Martin TMAST program’s teaching course sequence. UCF and Lockheed Martin Transition to
Mathematics and Science Teaching.

Semester Credits Courses

1
Summer 9

Teaching Middle School Science OR Teaching Middle School Mathematics
Theory and Practice of Teaching ESOL Students in Schools
Content-specific course in mathematics or science content

2
Fall 9

Literacy Strategies for Middle and Secondary Teaching
Classroom Management for Mathematics and Science Teachers

Internship

3
Spring 9

Reforming Curriculum in Mathematics and Science Education
Principles of Learning and Introduction to Classroom Assessment

Internship

4
Summer 9

Critical Analysis of Social, Ethical, Legal, and Safety Issues Related to Education
Teaching Algebra in Secondary Schools OR Space Science for Educators OR

Environmental Education for Educators
Capstone Seminar in Secondary Education

3.4. Enhancement Grants

Based upon the ongoing success of the academy and the rising cost of tuition, the
LMA leadership team approached the LMCO once again and received a third endowment
gift in 2012 for USD 500,000 with match eligibility by the state which, to date, has not
yet occurred. This gift request was funded for two purposes. The first purpose was to
provide additional tuition support from the gift endowed in 1992 to address the rising
cost of tuition. The second purpose was to provide past LMA participants who wanted
to retool their skills in mathematics or science the chance to attend workshops, conduct
innovative practices in their classrooms, attend and present at practitioner conferences, or
purchase supplies for mathematics or science projects. A past LMA graduate can compete
for a USD 1000 grant. Each application consists of a short essay that explains the purpose
and significance of the potential project and a budget outlining how the funds will be
spent. Priority is given to applicants with (1) the most time lapsed since graduating from
the academy and (2) individuals whose current roles directly impact student learning in
mathematics or science. A condition of receiving a grant is the expectation the recipient will
share their learning with current LMA scholars. The Enhancement Scholarship provides a
way to ensure life-long learning and leadership of the LMA scholars.

Samples of some of the projects funded at this time include the STEM Bowl Competi-
tion in robotics and coding, exploring various resources (e.g., unique joysticks and other
evolving devices) to teach engineering design and computer programming, attending a
National Science Teacher Association STEM Conference, increasing students’ engagement
using various web-based technology tools, and taking content courses at UCF to teach
comprehensive science. These grants from the endowed gift allow LMA graduates to stay
connected to UCF and empower these teacher-leaders with funds to retool their STEM
skills throughout their careers.

4. Current Status of the Program and Partnership

Since the inception of the program and partnership in 1992, the LMA program has
grown substantially. Recently, a newly cemented partnership for teacher retooling and
retention was finalized with a local district. Since 1992, teachers attending the program have
come from six districts surrounding UCF, all of whom have long-standing relationships
with the university. As the incentive to receive a masters or to be nationally board-certified
(which was at one time a component of the program) no longer received financial incentives
from the state teacher to increase teacher pay, and UCF tuition costs rose simultaneously,
the number of teachers entering the K–8 program decreased. The LMA faculty members
realizing a need to pivot again to ensure the sustainability of the program looked once
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again at the power of partnerships. The academy partnering with a local district began to
explore a pathway to grow the program while meeting the partnership goals and needs in
staffing, supporting, and retaining teachers in Title I schools.

A culmination of these discussions resulted in an agreement for the district to match
funding from the academy to fully fund the master’s degrees of a cadre of 20 teachers
in Title I schools. The district also offered a large stipend to teachers in these rich and
diverse schools to ensure the students had the best of the best teachers. These schools
received numerous applications, and the academy received a rich and diverse pool of
outstanding teacher-leaders. This partnership between the district and the academy cre-
ated the ideal scenario for a new venture. The academy faculty members immediately
engaged their corporate partnership with the LMCO to help highlight the outstanding
contributions of these teacher-leaders. The first group of teachers invited into this “elite”
cohort were presented to the corporate sponsor and the local school board—who was sup-
porting their funding—with each teacher receiving a lab coat (as seen in this article https:
//www.ucf.edu/pegasus/helping-public-school-teachers-earn-free-masters-degree/, ac-
cessed on 10 November 2021), highlighting their entrance as K–8 teachers into the STEM
fields. This partnership not only increased the retention of these teachers in their positions,
as they received 100% tuition support in return for staying a minimum of 3 years and a pay
raise upon completing the master’s degree, but most importantly, they felt empowered,
appreciated, and entitled to lead. These teachers provided a new mindset in STEM educa-
tion for the students they were teaching in Title I schools. In return, the university had a
large and sustained cohort of teachers with rich experiences (average teaching experience
of 7 years), and the diversity of the scholars exceeded the past percentages of diversity
(46% reported being from diverse backgrounds) of the LMA program and the university,
which is designated as a Hispanic-serving institution (meaning over 25% of UCF’s students
in undergraduate enrollment are Hispanic). Today, this partnership continues to fund
a cohort annually with funds from the academy, the district, and Title I funding of up
to 30 teachers annually. Prior to this new partnership, the interest from the endowment
supported approximately 10 teachers per year, showing the power of this expanded part-
nership, which has tripled the impact in terms of the number of currently enrolled LMA
scholars (30 per year).

5. Future Dreams and Reflections

The dreams of the LMA faculty members and their partnership districts are to create
changes in student learning outcomes in STEM content. As noted by the U.S. Department of
Labor (2017), the top 30 occupations to grow the fastest by 2026 are those in STEM fields [37].
This partnership between the LMCO, UCF, and local districts creates opportunities to
prepare students in Central Florida for the needs of industry partners in STEM areas.
Simultaneously, this newest partnership, working with over 150 teachers to this point
in Title I schools, creates the potential for an increased trajectory for the diversity of
individuals entering STEM fields. These LMA teacher-leaders in these Title I schools,
through their coursework and action research, are agents of change.

This type of direct support to practicing teachers in both the K–8 and TMAST programs
also aligns with current U.S. Department of Education initiatives outlined in their roadmap
to provide support to teachers in Title I schools for recruitment and retention [38]. Currently,
the TMAST scholars primarily work in Title I schools. The LMA faculty members dream of
not only better prepared teachers in STEM, but that this program continues to address key
variables concerning why teachers leave the field. Many of the teachers in the program stay
through retirement. Many may move into district leadership roles of curriculum directors,
administrators, or coaches, but the true dream of the program faculty members is that the
individuals who graduate stay because, as seen in Table 3, they are better prepared to not
leave due to (1) better preparation for the content (e.g., mathematics and science), (2) better
preparation in pedagogical and content practices [1], and (3) better preparation to address

https://www.ucf.edu/pegasus/helping-public-school-teachers-earn-free-masters-degree/
https://www.ucf.edu/pegasus/helping-public-school-teachers-earn-free-masters-degree/
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the high rates of stress and burnout [2] due to the ongoing and sustained support of the
academy.

The UCF academy faculty members applaud the vision of the LMCO to support
universities in helping to prepare stronger teacher-leaders in STEM to deal with shortages in
these content areas. The need for a strong STEM workforce is critical in Central Florida, with
our increased industries in simulation, space exploration, entertainment, and technology,
along with a great migration post-pandemic to this vibrant area of the state. The vision
and support of the LMCO, combined with a university in its youth (compared with the
ages of other institutions of higher education) and the perfect partnerships of local school
district leaders created in 1992, remains vibrant today as a program to impact the children
and teachers in Central Florida in STEM areas. Thirty years ago, little did anyone know the
exponential, sustained, and eternal impact of this gift based on a “true” partnership model.
The ultimate dream is to create additional sustained partnerships to serve the greater good
of all of society, as that is truly the purpose of partnerships in education.
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