
EQuIPD- Engaged Quality Instruction through Professional Development seeks to establish and 

test for efficacy of a professional development model to produce highly qualified teachers in 

STEM practices for all children, especially for students who are in traditionally underserved 

schools and districts within the State of Florida. EQuIPD seeks to establish local factors which 

promote or inhibit scale-up for EQuIPD, and to determine if this PD aids in teacher retention. 

EQuiPD has designed a sustained, intensive PD model to increase STEM (science, technology, 

engineering, and mathematics) pedagogical content knowledge of teachers in: System Thinking 

((ST) see Appendix A and Section B for more information), standards-based lesson design 

incorporating inquiry, computational thinking (CT), technology integration, and engineering 

design. EQuIPD has one targeted goal: Create a three-year teacher PD program to support K-9 

teachers in a train-the-trainer model for development of highly qualified STEM teachers and 

implement it to provide extensive support and mentoring for teachers in order to (a) improve 

student learning outcomes; (b) enhance teacher content knowledge and pedagogy; and (c) 

improve teacher retention. Two years of training sessions will be followed by a third, more 

independent year to establish and build a model for sustainability of PD by districts and to study 

factors which support or inhibit scale-up for the PD. EQuIPD develops highly qualified and 

effective teachers in two ways: 1) Providing training in technology-centered, evidence-based 

teaching practices for successful student outcomes. 2) Providing sustained mentoring, advanced 

trainings, and STEM network building for teachers thus ensuring teachers have a supportive 

community. EQuIPD will span schools in 10 urban to rural counties within Florida including; 

Hillsborough, Palm Beach, Heartland Consortium (Hardee, Hendry, Okeechobee, Glades, 

DeSoto, Highlands), St. Johns and Manatee. These districts account for over 30% of elementary 

schools on Florida’s lowest 300 list and contain 12 schools listed as persistently low performing. 
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(FLDOE, 2017) EQuIPD will recruit teachers at elementary and middle schools from this list to 

participate in a randomized controlled study to measure EQuIPD program effectiveness. 

Priorities Addressed: In Figure 1., the first goal of EQuIPD addresses AP1 Supporting 

Effective teachers by a) Providing teachers with Evidence-based professional development 

activities that address needs of LEAs and the students the agencies serve, and b) Providing 

teachers with Evidence-Based Professional enhancement activities, which may include activities 

that lead to an advanced credential. EQuIPD also addresses Competitive Priority Promoting 

STEM Education with a Particular Focus on Computer Science, and Invitational Priority-

Support for the Use of Micro-credentials. 

Section A. Quality of the Project Design Evidence for the Project Design: The EQuIPD 

program model is based on three evidence based-studies (two for PD model and one technology 

training model) in which interventions were found to have positive outcomes on student 

achievement with no statistically significant negative effects. The impact of eMINTS professional 

development on teacher instruction and student achievement (Meyers et al., 2015) meets WWC 

standards without reservations and is a randomized controlled study, using a frame of 21st 

Century skills to improve aspects of effective teaching. EQuIPD will utilize this professional 

development model for intensive, sustained teacher PD but will additionally add elements; (a) a 

one-week summer boot-camp focused on computational programming, sensor technology and 

engineering design to prepare teachers for classroom technology integration; (b) training in 

System Thinking (ST) as a frame for the design, implementation and analysis of STEM lessons 

focused on science/mathematics standards; (c) STEM workforce focus for lesson development 

relevancy and to build social capital; (d) train-the-trainer model where teachers trained in years 

one and two become primary instructors of teachers in year three to enhance local capacity, and 
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(e) support for teachers seeking a STEM related industry certification. EQuIPD uses a frame of 

System Thinking (ST) in order to provide teachers with skills needed to develop, implement and 

assess the quality of lesson plans and to encourage more effective and relevant lesson planning. 

The summer boot camp allows teachers to build technology skills and community early in the 

program in order to focus on classroom technology integration in Y1. EQuIPD also adds a 

second aspect to PD based on the effect of an analysis-of-practice, video case-based, teacher 

professional development program on elementary students' science and achievement (Taylor et 

al., 2017) which also met WWC standards without reservations and was a randomized control 

study. The STeLLA model used a theory of teacher PD where early trainings were highly 

scaffolded, followed by a year of guidance from experts. Like STeLLA, EQuIPD will also train 

teachers in a summer boot camp to enhance technology content knowledge and lesson 

integration, while preparing teachers to use ST as a frame for video analysis of lessons and 

students’ work. EQuIPD will use video analysis of lessons and student work to judge efficacy of 

lessons examine technology integration in STEM lessons. In addition to these two primary 

studies, the EQuIPD model draws upon previous STEM PD interventions developed by 

University of Florida Lastinger Center and utilized within Palm Beach County STEM Initiative 

(PBCSI) under direction of EQuIPD’s Project Manager (Butler & Poekert, 2018). The purpose of 

the PBCSI pilot study was to investigate PD which encouraged teachers to implement STEM-

integrated lessons. Components of PBCSI PD intervention were found to enhance student 

achievement in 5th and 8th grade mathematics and Algebra I. However, analyses of 70 teacher-

developed lessons in the PBCSI found technology was only weakly represented, usually by 

inclusion of a spreadsheet or slideshow; use of computational thinking (CT) skills such as 

programming or sensor data collection/analysis was absent. This PBCSI study underlined a need 
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for more extensive PD program addressing these areas. Based upon construction of previous 

teacher PD interventions by key project personnel and buttressed within evidence-based 

research, EQuIPD has developed a theory of change related to teacher PD: Teachers who are 

supported in targeted, sustained professional development within a frame of System 

Thinking will gain a deeper knowledge of core content, be able to assess and analyze 

lessons and student work products for aspects of System Thinking, and provide innovative 

and effective lessons requiring technology use. A third study from WWC also informs 

EQuIPD, this model embeds sensors, engineering design and computational thinking into STEM 

lessons: Learning science in grades 3–8 using probeware and computers: Findings from the 

TEEMSS II project by Zucker et al. (2008). This TEEMS II study met WWC standards with 

reservations but showed at least one statistically significant positive finding. Here, teachers 

received PD to implement15 inquiry-based instructional science units involving computers and 

probeware (sensors). EQuIPD will follow this model, training teachers with established and 

vetted probeware and technology lessons as part of the early scaffolding during summer boot 

camps, but then will support teachers in deeper implementation of probeware outside of 

scripted lesson plans by training teachers to embed technology into their own standards-based 

lessons. Accordingly, EQuIPD will use an NSF-funded sensor program, SENSE-IT (Hotaling et 

al., 2012), which encourages teachers to develop more environmentally aligned technology 

lessons through use of sensors. In-SENSE IT activities students and teachers build sensors using 

fundamental STEM concepts. SENSE IT was piloted (and evaluation data collected) from 2009-

2014 and served 110 teachers in 98 schools in 5 states. In addition to SENSE IT, EQuIPD will 

also use Scratch computer programming modules developed by the PI for use in a previous PD 

project utilizing “ready to go” lesson modules. These lessons incorporate robotics, computer 
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programming, engineering design and technology modules for use in classrooms. SMARTGirls, 

an AAUW- and AWIS-funded program worked with five low preforming middle schools over a 

three-year period (2009-2011) in a passive mentoring program. From such past experiences and 

from evidence-based research reports, EQuIPD articulates the following theory of change related 

to effective use of technology classrooms: Teachers who are trained in implementation of 

lessons embedding technology, and who learn to use technology in and of itself, will 

provide, create and implement technology-based lessons with their students. Advancing 

beyond simply technology training, however, EQuIPD will also provide training to teachers in 

engineering design, which is a vehicle for implementation of technology. Engineering design 

follows principles of ST and as such supports teachers in development of core content 

knowledge, inquiry-based lessons, and technology integrated lessons. Teachers will initially use 

engineering design lessons developed by the PI as well as lessons from Engineering, Go For It, a 

web portal outreach of the American Society for Engineering Education (ASEE, 2017). All 

components for the EQuIPD theory of change are found in Appendix B.  

Novel approach to Priority Areas (AP1, CP): EQuIPD combines best practices in PD of 

teachers and technology integration in a three-year, train-the-trainer model employing extensive 

training and coaching support through summer boot camps and follow-up sessions located within 

grant participating districts. What makes EQuIPD novel is not just the combination of providing 

professional development to create effective teachers using proven models from WWC, it is 

wrapping of professional development in a frame of System Thinking (ST) to provide 

teachers with a cognitive scaffold necessary for teachers to evoke change to their belief 

system in order to truly become effective change makers within their schools and districts. 

EQuIPD believes computer programming, computational thinking, engineering design, and use 
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of probeware & sensors all falls under the term technology and within the frame of ST. Within a 

ST frame, teachers develop skills necessary for successful implementation, deployment, 

expansion and assessment of program goals through use of ST practices and outcome 

measurements (See Appendix A for more on ST). EQuIPD is also novel as it is not expressly 

centered within math or science classes but situates as a technology tool which can be used to 

support learning in any STEM content area. EQuIPD will open to teachers in K-9 classrooms in 

participating districts for high needs schools with a majority of teachers not considered “highly 

qualified,” using FLDOE list of lowest performing elementary and middle schools as a guide for 

recruitment. EQuIPD seeks to heavily recruit teachers in 5th, 8th and CTE courses which utilize 

state assessment instruments to assess student gains. EQuIPD’s interdisciplinary focus welcomes 

teachers across subject areas, and mirrors real STEM work, where authentic workforce problems 

are always complex and often require input from multiple disciplines in order to effect solutions. 

EQuIPD will, therefore, develop and train teacher leaders and coaches who will broaden 

participation in PD process, thus developing internal capacity in schools, districts and LEAs, and 

ensuring grant goals (AC1, CP, IP) continue beyond funding period. Goals/objectives/outcomes 

of the grant are outlined in Figure 1 and within Section C for the EQuIPD program.  

 

 

 

 

 

 

Figure 1. Diagram of Goals for the EQuIPD program 

Increased 
Content 

and 
Pedagogical 
Knowledge

•System Thinking
•Technology Integration 
(probeware, computational)

•Engineering Design

Increased 
Alignment 

Between 
Classroom 

and 
Industry 

Practices

•Teachers earning Industry 
Credentials

•Teacher /Industry 
Interactions

6

 

PR/Award # U423A180153

Page e24



Project Design to Achieve A1 and CP: A model of the program activities and goals by years 

may be seen in Figure 2 for the goal of Increased Content and Pedagogical Knowledge. 

 

  Figure 2. Map of Required Professional Development for EQuIPD program for Increased 
Content and Pedagogical Knowledge 

 

Initial Project Activities for Priorities AP1, CP: System Thinking, Probeware & Sensors, 

Computer Programming. In year one (Y1) PD, teachers are provided intensive and extensive 

training in ST; scaffolded “ready to go” technology-enhanced lessons; basic computer 

programming; use of sensors & probeware; and simple robotics. Teachers begin Y1 with “ready 

to go lessons” like TEEMSS but teachers will also be trained in Scratch computer programming 

and probeware and sensors using Arduinos. Utilizing free open source programs removes a cost 

barrier for many districts, as proprietary software is known barriers to classroom implementation. 

Within summer boot camps, teachers will receive 15 hours of training on ST for use in 

assessment of “ready to go” lessons and given a list of common ST components in order to 

dissect lessons to identify components. Teachers will develop rubrics for use in assessing levels 

of ST and will utilize these rubrics to assess other sample lessons and sample student work. 
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The next 25 hours of summer boot camp training will emphasize use of probeware and computer 

programming with Scratch. Combining models for eMINTS and STeLLA, teachers will be 

provided early initial training in these boot camp sessions and then receive more extensive 

training as well as coaching and mentor support during follow-up sessions or one-on-one 

coaching sessions in Y1. Summer boot camps will be held regionally within districts served by 

the grant with three locations being planned. In addition to summer boot camps, EQuIPD experts 

conduct two Saturday workshops for teachers in fall (19.5 hours of training) on use of 

probeware, sensors and computer programming. Analysis of lessons and student work with ST 

rubrics will be ongoing at these sessions. An EQuIPD Instructional Specialist (EIS) will work 

with teachers at participant schools to aid in (a) implementation of the sample lesson modules; 

(b) assessment of student work products; and (c) assessment of effectiveness of systems 

thinking-focused lessons. The EIS will interact with teachers in their regions bimonthly during 

each semester to ensure fidelity of implementation and to build instructional capacity of teachers. 

In order to build regional capacity, EIS will also meet with district liaisons, school leadership 

and IT support staff to ensure school level support for teachers implementing lesson modules. 

The EIS will also work with school leadership to understand and support alignment presented in 

EQuIPD professional development with district teacher assessment models. Therefore, by end of 

the fall semester of Y1, teachers will have received approximately 75 hours of PD for technology 

instruction. Scaffolded Project Activities for Priorities AP1, CP: Deepening Practices. In Y1 

spring semester, PD focus will shift to aid teachers in developing their own standards-based, 

inquiry-focused, and technology-enhanced lesson modules, using an ST frame exemplified by 

“ready to go” modules. Teachers will be trained in use of video capture of provided lessons to 

analyze evidence of systems thinking in addition to use of student work products from 
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technology lesson modules. Teachers will receive two additional workshops (another 19.5 hours 

of training) in use of video analysis techniques as well as the development, implementation and 

analysis of standards-based, inquiry-focused, and technology-enhanced STEM lesson modules. 

Additionally, teachers continue to be supported by EQuIPD EIS (15 one-on-one hours) for 

module implementation and for video analysis of classroom implementation of modules. Another 

15 hours of workshops will be offered (3 Saturday workshops) by EQuIPD experts to deepen and 

expand teacher technology fluency, and while optional will provide additional capacity for 

teachers who need support in these areas. EQuIPD will also create a website for teachers where 

on-going training & support materials for EQuIPD. In Y1 alone, therefore, over 110 hours of 

training are available to EQuIPD teachers. In year 2 (Y2) PD, teachers will deepen knowledge, 

and focus on development of independent technology modules and classroom integration. The 

focus in Y2 is to go beyond “ready to go” technology lesson modules and Y2 boot camp will 

deepen knowledge for ST, provide intensive technology training for advanced programming for 

sensors & probeware, Scratch and Robotics. Additionally, teachers will work to assess classroom 

video examples from Y1 using ST rubrics in collaborate cohort groups during summer boot 

camp. In fall Y2, there will be two Saturday workshops, and EQuIPD experts will work with 

teachers to strengthen lesson module alignment with standards, with teachers grouped based on 

technology skills. Those with higher skills will be paired to learn advanced techniques for 

module development and less fluent teachers will be supported in skills acquisition. Again, 

EQuIPD EIS will work bimonthly with teachers to deepen implementation of technology 

modules in classroom, enhance inquiry practice and to ensure PD fidelity (15 hours). In Y2, 

teachers will receive over 110 hours of training and support. Project Activities for Priorities AP1, 

CP: Independent -Capacity Building & Program Transfer. In Y3, the focus shifts from 
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knowledge acquisition to knowledge dissemination. In this year, LEAs assist with dissemination 

by scheduling training sessions which participant teachers facilitate, assisted by EQuIPD experts 

and EIS. LEA support will be via, stipends or release time for teachers attending trainings. In this 

manner, project expertise is extended to new teachers in Y3. To prepare for a smooth transition 

EQuIPD experts will work with districts and LEAs in Y2 to increase buy-in and ownership of the 

PD. A map of the professional development model through the years may be seen in Figure 2, 

and in Section C.  

Project Activities to Achieve Priority IP: Increased Alignment of Classroom and Industry 

Practices: Evidence for Project Design Related to IP: EQuIPD partners believe successful 

STEM educational programs should be aligned to STEM workforce needs and teachers who 

understand possible career pathways for students can design more relevant inquiry-based lessons. 

Additionally, developing strong STEM networks provides teachers a supportive community in 

which to situate lessons and develop practice. EQuIPD training will be open to core and CTE 

teachers, in order for these teachers to form a community of practice related to STEM workforce 

development. A report published by the National Research Center for Career and Technical 

Education (NRCCTE, 2010) Curriculum Integration Workgroup stated that CTE curriculum 

should support the understanding of both academic and technical content. NRCCTE conducted 

several studies to examine how CTE curriculum and academic STEM content aligns to technical 

skills. The Math in CTE study found that lessons developed by teams of CTE and math teachers 

and presented to CTE students resulted in a 9% increase over control students for a standardized 

test of basic math and English skills (Lewis et al., 2007, Stone et al, 2007). Project Activities for 

IP: Similar to Math in CTE, EQuIPD will include middle school CTE teachers to bring together 

core academic and CTE teachers to allow for cross-pollination of ideas. EQuIPD will work with 
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Florida High Tech Corridor to bring more teacher/industry interaction and enhance development 

of a future STEM workforce. EQuIPD teachers will have 8 opportunities each year to take field 

trips to local STEM industries to speak with workers about how they use STEM, CTE, and 

technology skills in Y1 and Y2. These field trips will help teachers make “real life” connections 

from workplace to curriculum in order to make learning more relevant to students. Teachers will 

also see how computational thinking and technology are used in workforce practices, ideally 

allowing them to understand the importance of early learning for fluency in computational 

programming, use of probeware & sensors, and engineering design. With such understanding, 

more workforce examples will find their way into lesson plans and activities for students. EIS 

will also work with local workforce boards to invite teachers in EQuIPD program to workforce 

events hosted in their regions and connect them to the K12 outreach of Florida High Tech 

Corridor, StemCONNECT, a live video streaming program bringing STEM workplaces into 

classrooms to model STEM careers in action. Bringing together CTE and core curriculum 

teachers also allows teachers who may never have considered obtaining a CTE endorsement an 

opportunity to learn about CTE programs. Research exists that suggests teacher effectiveness is 

related to level of certification by the teacher in CTE classes (Clotfelter et al., 2007). EQuIPD 

will support both CTE and Core teachers in obtaining industry certification in: Autodesk 

Inventor, Engineering Core Certification, Agritechnology, Agricultural Biotechnology, 

LabVIEW, Robotics, IC3 Computing Fundamentals, Solidworks. These industry certifications 

are related to teaching shortage areas in AgriSTEM, Computer programming and information 

technology, Robotics and Engineering and Technology. Teachers who have been enrolled in at 

least one year of the program, will be supported with extra training by the EQuIPD specialist or 

by an outside training program or industry partner to prepare for an industry certification exam. 
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This endorsement can allow them to deepen technology and core content knowledge while also 

preparing them to potentially teach a CTE course, helping address a shortage of STEM CTE 

teachers in districts served by the grant. EQuIPD posits teacher self-efficacy for technology 

integration and teacher understanding of STEM workforce skills will be developed through 

obtaining an industry certification. A time map of the increased alignment between classroom 

and industry practices may be seen in Figure 3.  

As a final note, EQuIPD will also partner with existing programs for teacher professional 

development at the University of Florida to enroll participating teachers, including; UF College 

of Education, UF Center for Precollegiate Development, UF/Institute for Agricultural Sciences 

(IFAS), and The Florida High Tech Corridor. These partners will help teachers make 

connections to additional programs that can strengthen their STEM/Workforce background 

knowledge in and create opportunities for lifelong learning.  

  

 

 

 

 

 

 

 

 

 
Figure 3. Map of Professional Development for EQuIPD program for Increased alignment between 

 classroom and industry practices 
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A.2 Alignment of EQuIPD PD to Best PD Practices To be effective, PD activities must be 

job-embedded and maintain coherence with local PD efforts and with knowledge and skills of 

teachers such that connections between sessions and their day-to-day work is evident (Martin et 

al., 2010). EQUIPD is job-embedded in that core academic teachers will be creating curriculum 

integrating technology within their own disciplines. A content focus increases teacher self-

efficacy, as teachers are more comfortable teaching subjects that they, themselves understand at 

a deep level (Kao, Tsai, & Shih, 2014; Main et al., 2015). A longitudinal study by Desimone, 

Porter, Garet, Yoon, & Birman (2002, p. 98) found positive “evidence of the link between 

focusing on specific teaching practices in PD (content focus) and having teachers use those 

specific practices in the classroom.” By specifically focusing on technology embedded STEM 

content, EQUIPD can enhance its use within classrooms. PD that offers prolonged engagement 

is now part of education policy, as Elementary and Secondary Education Act (2001) states PD 

must be sustained and intensive. O’Brien (2006) and NRC (1996) recommend projects using a 

wide range of strategies and multiple engagement days over a period of time. EQUIPD teachers 

will participate in the project for three years; continuously supported by project staff as they 

implement new skills in classrooms. Teacher collaboration and communities of practice within 

PD programs is also prevalent within literature (Brown, Collins, & Duguid, 1989; Bruckman, 

1998; Bruckman, 2006; Collins, 2006; Desimone, 2011; Lave & Wenger, 1991; Main et al., 

2015; Rogoff, 1994), and take various forms (Desimone, 2011, p. 69) as “co-teaching, 

mentoring, reflecting on lessons, group discussions of student work, a book club, a teacher 

network, or a study group.” To improve teacher quality. Using collaborative learning in PD is 

buttressed by social constructivism precepts and work of Vygotsky (1978) that learning is a 

deeply social processes with extended Piagetian framings of individual’s cognitive processes by 
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introduction of the zone of proximal development, defined as “the distance between actual 

developmental level as determined by independent problem solving and level of potential 

development as determined through problem solving under adult guidance or in collaboration 

with more capable peers” (Vygotsky, p. 86). EQUIPD teachers will work in collaborative teams 

of CTE, and core teachers to create STEM curricula which encompass technology skills. The 

social nature of learning is not reserved for young learners; teachers as learners can similarly 

benefit from access to others (Fishman & Davis, 2006). EQuIPD will build internal community 

and social capital within the districts through boot camps and workshops where all local teachers 

in the program work together to assess and develop lessons, and from the EIS mentors serving 

local regions. EQuIPD builds external community support through networking events with local 

STEM industries and workforce boards. Within both internal and external communities, 

participants will share experiences and resources as well as provide feedback to peers and access 

peer support. Engaging activities/active learning occurs when teachers get involved in their 

learning, rather than passively sitting through lectures or demonstrations (Desimone, 2011). 

Rather than more passive activities, EQUIPD teachers will learn technology skills through 

hands-on exercises that actively engage with new technological tools/programming. PD 

programs incorporating characteristics described above can be designated as “high-quality” 

experiences and have been found to be highly effective in changing teacher practice (Desimone 

et al., 2002, p. 105). Additionally, EQuIPD will introduce teacher to concepts of life-long 

learning, an essential aspect in producing self-directed high-quality teachers for program 

sustainability. Life- long learning as described by Candy (1991) has four domains of self-

direction: personal autonomy, willingness and ability to manage one's overall learning 

endeavors, independent pursuit of learning without formal institutional support or affiliation, and 
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learner-control of instruction. Through connecting teachers to learning opportunities outside the 

PD model, EQuIPD will instill in teachers a sense of self- direction. Using these standards, 

EQUIPD will create change in practice: use of technology by students in K-9 classrooms.  

A.3. Listing of EQuIPD Partners (See Expansion in Appendix C): Palm Beach County Public 

Schools; Heartland Rural Educational Consortium (Desoto, Glades, Hardee, Hendry, Highlands, 

& Okeechobee School Districts); Hillsborough County Public Schools; St. Johns County Public 

Schools, Manatee County Public Schools, EDIOS, CPET, UF/IFAS, SERVE, Florida High Tech 

Corridor, FLEX, Compass Community Center, RSM US LLP. 

A.4. EQuIPD – Serving High Needs Schools, and addressing Critical Issues: EQuIPD 

program as outlined in Sections A.1, A.2 will help address teacher quality within 10 high needs 

counties in Florida. EQuIPD is a teacher level PD program impacting 100 teacher-participants 

and approximately 150 control teachers in counties across Florida school districts. K9 schools 

recruited for this grant will be from FLDOE (2017) list of 300 lowest performing schools from 

past five years (2013-2018). Schools range from rural to urban inner-city, all have high numbers 

of ELL, Minority and FRL enrolled students. All of the schools on lowest 300 list have over 85% 

of students labeled economically disadvantaged and are Title 1 schools. These schools have been 

identified as having persistently low school grades (D or F) and have some of the lowest reading 

levels in the state. Districts participating in this grant have high numbers of teachers leaving, or 

not being retained in positions, as well as low numbers of certified CTE teachers in STEM 

related CTE classes for middle schools. Some districts participating in this grant have purchased 

technology for use by teachers, but many report that teachers are not utilizing technology in 

lessons or are only using technology in a facile way for students.  
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B. Significance The significance of EQuIPD is provides the following; high impact PD that 

produces highly effective teachers, improved teacher retention in high needs schools, teacher 

resources to implement effective learning strategies for students through technology integration 

into lessons, engaging inquiry-based classroom activities for students, and improved student 

scores on state standardized tests. Statewide, Florida has about 4.35 % of “out of field” teachers 

in classrooms, but within lowest performing (school grades of D & F), that number reaches 

almost 8% (FLDOE, 2017) (see Appendix D for this report). Counties served by this grant are 

disproportionally represented on this list which speaks to the importance and significance of 

EQuIPD. In this next section, EQuIPD’s significance will be outlined showing (a) importance of 

results likely to be attained; (b) the extent to which program costs are reasonable; (c) a model for 

sustainability beyond the granting period; (4) scope for dissemination of results from EQuiPD 

program. EQuIPD can also address the paucity of evidence-based research related to workforce 

development and CTE education, while creating a transferable model of PD that enhances 

technology integration into diverse disciplines.  

B.1. Importance and Broader Impacts of Results Importance: As the population of students 

into Florida has increased, the number of teachers deemed “highly qualified” and the pool of 

applicants has decreased significantly, while teacher retention is at historic lows (FLDOE, 2017). 

FL University system data shows a 40% decline in the number of students seeking teaching 

degrees in past ten years (FLBOG, 2019), and in some needs counties (Broward and Palm 

Beach), over 1500 teachers left school district in 2015-16 (McGlade, 2017) A 2017 report by the 

Learning Policy Institute (Carver-Thomas, Darling-Hammond, 2017) shows Florida had high 

turnover rates, with more than 12% of teachers leaving the system before retirement, and reports 

a severe shortage of qualified teachers, particularly in mathematics and science, where these 
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teachers are 37% more likely to leave the field than other subject area teachers. Turnover rates 

are reported to be higher than 70% for teachers in schools containing higher percentages of 

minority and low-income students and 50% higher in Title 1 schools, which are disproportionally 

staffed with teachers with fewer years of experience, less training, and fewer professional 

development (PD) opportunities. Teachers often cite lack of support and PD as reasons for 

leaving the profession (Laine, 2008). The No Child Left Behind Act (ESEA, 2006) requires 

highly qualified teachers staff all schools, but this requirement has proven difficult for many 

schools and districts, especially for schools in low socio-economic urban and rural areas. 

Teachers in these schools are more likely to come from lower ranked teacher preparation 

programs, have less teaching experience, have lower levels of resources available to them, and 

fewer experienced peers or academic staff available to mentor them in their career. (Krasnoff, 

2014). EQuIPD can address teacher quality and retention and establish a proven model other 

districts can utilize. Broader Impact: Results and outcomes likely to be attained from this 

proposal fall into three areas: number of teachers and students impacted; what attained results 

will mean for teacher effective practice and students STEM core content knowledge as a result of 

the grant; and extent to which program. results and confounding factors are outlined to 

determine effectiveness of EQuIPD in order for others to replicate this program. For numbers, 

EQuIPD will recruit a minimum of 100 teachers in high-needs districts, and impact even more 

through the creation of communities of practice within and between schools participating in 

the grant. This has the potential to impact over 10,000 students during the course of this grant, 

and thousands more beyond the SEED funding period. An EQuIPD instructional specialist (EIS) 

is hired from and returned to districts at the project end, so these EIS can ensure that hundreds 

of teachers and thousands more students are impacted through capacity building within the 
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PD. For “what attained results will mean for teacher effective practice and students STEM core 

content knowledge as a result of the grant,” EQuIPD returns to the essential confirmatory 

research questions - (1) Does participating in EQuIPD result in better teaching practices in the 

domain of inquiry-based instruction? (2) Does achievement on state standardized tests of science 

and mathematics improve in schools participating in EQuIPD? (3) Do EQuIPD program teachers 

have higher retention rates than teachers in the control group? All activities outlined in Section A 

develop educator quality and increase ability to maximize instructional impact on students, and 

student achievement. EQuIPD provides teachers training for effective STEM instructional 

practices with emphasis on the “T” through standards-based, inquiry-focused, technology 

embedded lessons for student achievement. Noguera et al. (2015) reports that “deep learning” is 

an essential attribute for closing the achievement gap for students and that “deep learning” has to 

occur for both students and teachers. EQuIPD also provides an ST frame to develop a way for 

teachers to delve into assessment of effective practices and critically assess student work 

samples, as it removes internal cultural bias and provides an equitable way to assess activities 

and learning, allowing teachers to focus on the “what” and “how” and less on the “who”. 

EQuIPD develops teacher’s cultural competencies by allowing them to experience STEM careers 

at all levels of education, thus allowing them to see STEM careers are an option for ALL 

students, not just those who are marked for college. EQuIPD works to develop social capital of 

teachers both through ST training and through building a community of practice within and 

between schools to build professional and social relationships among teachers. This is known to 

improve teacher social capital resulting in student achievement gains beyond a teacher’s 

experience or ability (Leana, 2011). EQuIPD also knows life-long learning is an important aspect 

of social capital and teacher quality (Candy, 1991), and without a focus on life-long learning, 
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teachers cannot provide the best learning opportunities for students (Day, 2002). EQuIPD posits 

teachers in supportive environments are more likely to be retained and to stay in the profession 

(Carver-Thomas, Darling-Hammond, 2017, Darling-Hammond 2010). EQuIPD is designed to 

provide support for creating and retaining highly effective teachers who are culturally competent; 

have increased core content knowledge; provide effective instruction to students, assess and 

monitor activities and student performance, and are collaboratively supported by peers. EQuIPD 

also builds the capacity of districts by supporting transition of EQuIPD in Y3 over to districts, 

LEAs and Industry/workforce partners. Through this transition model, EQuIPD allows for 

broader impact by creating a supportive network of local partners. EQuIPD has designed a 

randomized-control study to meet WWC standards without reservations in order to determine 

effect of PD on student performance as measured by state standardized tests as described in 

Section D.  

B.2. Project costs in relation to Impact and number of teachers served 

Costs for EQuIPD are low compared to benefits produced in terms of teacher practice, retention, 

effective STEM practices, sustainability, and scale, especially compared to what it costs to re-

staff a teacher. EQuIPD understands teacher motivations to participate in PD are complex and 

can be influenced by multiple sources. To that end, EQuIPD has provided supporting structures 

to incentivize participation for both treatment and control teachers, and to develop a growth 

mindset, for teachers to become self-directed learners. Owing to the comprehensive nature of 

EQuIPD, high impact technology and inquiry methods are delivered to teachers in pedagogical 

wrappers in order to ensure project goals are achieved. EQuIPD posits it is not enough to deliver 

STEM PD alone, teacher beliefs and efficacies have to be changed in order for successful 

deployment of the PD for student learning gains. To accomplish that, technology embedded in 

19

 

PR/Award # U423A180153

Page e37



research based pedagogy (inquiry, standards-based lesson modules) and teacher mind-set is 

changed through collaborative practices (community of practice), ST (working frame for 

assessment and analysis of lessons) and teacher social capital building (supportive environments, 

workforce/industry connections, life-long learning). This model alone allows for deep learning 

over extended time periods, creating sustained training opportunities for learning after granting 

period. The majority of grant costs are associated with evaluation in order to meet WWC 

standards without reservations so a vetted working model for broad dissemination and 

deployment beyond participating districts. The evaluation program cost is recouped through 

potential of EQuIPD to serve as a model to schools across the county. To create a positive buzz 

and ensure teacher buy-in and fidelity in the early years while teachers are undergoing a change 

in mindset to a self-directed learner, EQuIPD provides substantial stipends to teachers in both the 

control and treatment groups. EQuIPD has a per-participant cost of $5000 dollars per-teacher in 

year 1 & 2, but this is much less than the cost of replacing a teacher in a school (estimate 

~17,000) (Carver-Thomas, Darling – Hammond, 2017). Equipment costs for EQuIPD are low 

compared to services provided, owing to some districts having sets of probeware laying idle 

from lack of teacher training and support on the tools. EQuIPD is using open source software in 

computer programming (Scratch, Arduino) in order to ensure there are no cost barriers for 

implementation.  

B.3. Sustainability beyond granting period Literature suggests reform in schools occurs when 

interventions are transferred from external organizations down to a local level of teachers, 

schools and districts. Coburn (2003) and Coburn et al. (2012) state this transfer has to include 

four dimensions for scale: depth, sustainability, spread and shift in ownership, and these 

conditions have informed EQuIPD. EQuIPD has depth- bringing teachers over 100 hours of PD 
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yearly as well as, one-on-one mentoring to effect change in teacher mindset (A.1, B.2) and 

sustainability through the train-the-trainer model where in Y3, the EQuIPD teacher-participants 

will run district led PD for other teachers with assistance of EIS in order to spread and create a 

shift in ownership from the EQuIPD program to local level (A.1, B.1, B.2). EQuIPD partners are 

in agreement about a gradual transition of the program, and a gradual reduction in services and 

support over the grant. Human Capital –EQuIPD Instructional Specialists (EIS) will be hired 

from among district coaching pools and placed into the grant, building capacity, as after the grant 

period, these coaches and their expertise will return to the local level. Through building of 

District/School/Teacher and local workforce partnerships, EQuIPD seeds the long-term capacity 

of this community as a resource for teachers. By providing a model for supported teacher 

acquisition of credentials, EQuIPD provides a working model for districts to replicate to “grow 

their own” STEM CTE teachers from local classrooms.  

B.4. Project Dissemination Results from EQuIPD will advance knowledge for the training of 

teachers in use of technology in STEM inquiry-based lesson modules; provide an understanding 

of “how,” “why,” and under “what” conditions teachers use technology; and deliver insights into 

type and frequency of technology used for inquiry-based lesson modules. EQuIPD will also 

provide information and advance understanding for use of cognitive frames like ST to situate 

work of teachers for analysis and evaluation for effectiveness of their lessons. EQuIPD will also 

provide insight into how teachers develop as self-directed learners, in order to build life-long 

learning for long term effectiveness in the classroom. EQuIPD will afford knowledge towards 

types of supportive structures needed for teachers to seek additional certification or lifelong 

learning opportunities to become highly qualified. Finally, EQuIPD will enhance understanding 

of types of workforce/industry activities that build towards use in classrooms by teachers. 
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EQuIPD will publish interim and final research reports so that programming can be adjusted if 

needed throughout granting period, and upon completion of grant there will be at least one WWC 

standards research article meeting WWC standards submitted to a high-level peer reviewed 

journal (AREA, JEE, JSET, JRTE, JRST), as well as presentations at NSTA, ASEE, and AERA 

to reach a broad audience of researchers, districts and practicing teachers. In addition, UF will 

create a website for accessible data repository, and access to all lesson modules, training 

materials and curriculum developed through this grant. This repository will include a “how to” 

manual for other Florida districts and those in other states. Finally, EQuIPD will give talks and 

presentations within & between districts and to workforce/industry partners to share lessons 

learned, and provide resources and community to support EQuIPD beyond the funding period.  

Section C: EQuIPD Management Plan 

C.1 Responsibilities, and Clearly Specified and Measurable Goals, Objective and Outcomes 

for EQuIPD Project Personnel: EQuIPD recruited personnel eminently qualified to perform 

required primary roles. The EQuIPD leadership team consists of Primary Investigator (PI), 

Project Manager (PM), External Evaluator (EE), Session Facilitator (SF), EQuiPD Instructional 

Specialists (EIS), and District Liaisons (DL). The leadership team will meet twice per semester 

to ensure EQuiPD’s fidelity of implementation. Filling the key roles are the following: Dr. 

Nancy Ruzycki, Primary Investigator (PI) is Director of Undergraduate Laboratories and Faculty 

lecturer in the Department of Materials Science and Engineering within UF’s Herbert Wertheim 

College of Engineering. In her current role, Dr. Ruzycki develops laboratory curriculum and 

conducts research in engineering education, including several NSF funded projects. (See 

Biosketches for more) Dr. Susan Butler, Project Manager (PM) is a clinical assistant professor 

in UF’s School of Teaching and Learning. In her current role as the Professor-in-Residence for 

Palm Beach County, she designs and teaches content clinics for STEM teachers and provides 
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online, job-embedded, inquiry-focused STEM professional development (PD) to teachers 

throughout the state, particularly to those in low income schools. Dr. Butler’s PD workshops 

focus on use of project- and problem-based learning in STEM. Liesl Hotaling, Session 

Facilitator (SF) is Education Director of Eidos Education and has served as PI, Co-PI, and 

project manager on over 10 National Science Foundation, EPA and state-funded programs 

totaling over $20 million. Ms. Hotaling created the NSF SENSE IT (NSF 15-467343) concept 

and led all project efforts on its development. In EQuIPD, there will be three Instructional 

Specialists (EIS). These EIS will be selected from a pool of experienced mathematics and 

science instructional coaches provided by the participating school districts. EIS coaches will 

participate in trainings and assist teachers in implementing concepts from PD sessions, and 

ensure all participants have access to personalized, “just-in-time” assistance to adopt new 

teaching practices related to ST, engineering design, and technology integration. Each 

participating school district will also designate a District Liaison (DL) for the EQuIPD project, 

primarily serving as communication conduits, creating two-way communications among 

EQuiPD partners. Dr. Julie Edmunds (External Evaluator) is a program director at SERVE 

Center at the University of North Carolina at Greensboro (UNCG) and will be co-Principal 

Investigator, responsible for the overall design and implementation of the evaluation. Dr. 

Edmunds has over 15 years experience conducting evaluations including randomized controlled 

trials and quasi-experimental studies that are designed to meet WWC standards. She has received 

and managed over $13 million in grants and contracts. Dr. Nina Arshavsky Senior Research 

Specialist at SERVE Center at UNCG, will oversee the formative evaluation. She has deep 

expertise in STEM professional development and has conducted evaluations looking at various 

forms of coaching. Management Goals, Outcomes, & Objectives: The primary goal of EQuIPD 
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is to develop highly qualified STEM teachers and to this end, two components have been 

developed: A) a robust professional development experience that merges systems thinking, 

engineering design, and technology use in the classroom to enhance student learning and B) 

experiences to bring the real world of STEM industry work into the classroom. All objectives for 

the Management Plan aid in achieving success in these components and also ensure C) research 

plan is implemented as designed. The management objectives related to EQuiPD components 

are: A) Robust PD: (1) Recruit 100 participants and 150 control teachers across school districts 

in Florida; (2) Deliver 2 summer institute trainings to participants; (3) Deliver one-on-one 

coaching support to participants; (4) Extend learning through follow-up training days (4 per 

year); (5) Extend learning to non-participating teachers in Year 3; (6) Ensure sustainability; B) 

Real World Focus: (7) Increase the frequency/quality of school/STEM industry interactions; (8) 

Facilitate achievement of industry certifications by teachers; and C) Implementation of Research 

Plan: (9) Ensure appropriate data collection; (10) Prepare progress reports; (11) Disseminate 

findings; and (12) Attend to continuous improvement. Under each management objective are 

milestones that must be achieved; these milestones are listed in Figure 4.   

Major Milestones  
Objective 1 Objective 2 

1.1 Identify district liaisons who will then 2.1 Meet with district liaisons to determine 
compile names of targeted schools on FL- types of technology available and highest 
DOE list of 300 lowest performing priority PD needs for each district 

1.2 Construct Information Sheet to distribute 2.2 Convene facilitator meeting and 
to schools; construct participant select/design curriculum for summer 
application, and design informative institute training sessions.  
webinar concerning project goals. 2.3 Meet with district liaisons to identify 

1.3 Convene webinar for principals/school Palm Beach, Heartland, and Tampa Bay 
leaders of targeted schools. meeting spaces and logistics (e.g., access, 

1.4 Collect signed Memorandum of security, food, equipment); tour proposed 
Agreement from school principals with training sites 
list of interested teachers from each 2.4 Design and implement orientation 
school webinars for intervention & control groups 
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1.5 Contact interested teachers and collect 
project application from them. 

1.6 Expand pool of participating schools if 
targeted 100 not yet recruited; repeat 1.3 
& 1.4 for new schools. 

1.7 Provide school names and teacher 
demographics to evaluator who will 
randomly assign schools to intervention & 
control groups 

1.8 Inform principals of participation status 
(intervention or control) 

1.9 Contact teachers to inform them of status 
(intervention/control)  and provide next 
steps  

2.5 Convene facilitator meeting to create 
agenda and sequence of events  
2.6 Collate and print needed resources; 
order/assemble training equipment 
2.7 Conduct summer institutes at 
designated sites (Palm Beach, Heartland, 
Tampa Bay)  

Objective 3 Objective 4 
3.1 Construct and post job description for 
EQuIPD Instructional Specialists (EIS)  
3.2 Contact district liaisons for  help in 
disseminating opportunity to presently 
employed instructional coaches within district 
3.3 Collect and review applications, conduct 
interviews, and complete hiring procedures 
for 3 EIS positions. 
3.4 Create and implement orientation webinar 
for new EIS coaches. 
3.5 EIS coaches are introduced at and attend 
summer institutes 
3.6 Schedule for classroom 
observations/visits by EIS constructed to 
ensure baseline of support for intervention 
teachers 
3.7 Communication channel (e.g. Google 
hangout, Ed for intervention teacher-to-EIS 
designed, implemented, and advertised to all 
participants 

4.1  Convene facilitator meeting to create 
agenda and sequence of events for each 
follow-up session  
4.2 Meet with district liaisons to identify 
Palm Beach, Heartland, and Tampa Bay 
meeting spaces and logistics (e.g., access, 
security, food, equipment); tour proposed 
training sites 
4.3 Contact participants and provide them 
with schedule and agenda for each follow-
up session 
4.4 Collate and print needed resources; 
order/assemble training equipment 
4.5 Conduct follow-up sessions at 
designated sites (Palm Beach, Heartland, 
Tampa Bay) 

Objective 5 Objective 6 
5.1 Provide participants with required 
documentation (e.g. agenda, sign-in sheets, 
pre/post assessment) for dissemination of 
project skills before they plan professional 
development sessions. 
5.2 Collect Agendas & Schedules for Planned 
Professional Development from participating 
teachers 
5.3. Review Agendas & Schedules and 
provide feedback 

6.1 Hire EIS personnel from existing pool 
of instructional coaches within districts to 
build capacity of districts; negotiate with 
district to ensure these personnel can 
transition back to coaching position at end 
of grant 
6.2 Require participating teachers to offer 
professional development based on project 
goals/objectives to colleagues in Year 3 
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5.4 Create calendar of professional 
development opportunities for 2020-2021  
5.5 Collect required documentation from 
participant teachers; call/email teachers with 
missing documentation 
 

6.3 Provide STEM equipment/supplies to 
participating teachers 
6.4 Provide districts with collated list of 
equipment/supplies purchased or provided 
to teachers 
6.5 Require district liaisons to advertise to 
non-participating schools/teachers website 
locations where STEM lessons created in 
the project are housed. Provide districts 
with information for external learning 
opportunities (CPET, ASM, IFAS) to all 
district teachers 
6.6 Provide all training materials 
(handouts, presentations) to district liaisons 
6.7  Utilize workforce boards in districts to 
identify local STEM industry potential 
partners  
6.8  Aid in forming ongoing partnerships 
between STEM industries and district by 
providing interaction via field trips  

Objective 7 Objective 8 
7.1 Meet with district liaisons and local 
workforce boards to identify STEM industries 
in regions (Palm Beach, Heartland, Tampa 
Bay) 
7.2 Create recruitment flyer to send to STEM 
industries, soliciting participation in field trips 
7.3 Schedule the field trips with interested 
STEM industries; tour proposed sites; plan 
logistically with site staff (access, security, 
food) 
7.4 Convene facilitator meeting to create 
agenda, sequence of events, and handouts for 
each field trip  
7.5 Contact participants and provide them 
with schedule and agenda for each field trip 
7.6 Collate and print needed resources; 
order/assemble equipment; schedule 
transportation (as buses) 
7.7 Conduct field trips at STEM industry sites  

8.1 Meet with district liaisons to determine 
types of industry certification needed by 
district CTE teachers; prioritize list by how 
frequently district is unable to hire/retain 
certified personnel 
8.2 Advertise opportunity to participants 
and create list of interested teachers 
8.3 Contact certification entity; notify of 
number of interested teachers and request 
training  
8.4 Reimburse teachers who achieve 
certification for training costs up to 
$630/teacher 
 

Objective 9 Objective 10 
9.1 Schedule design planning meeting for  
researchers and evaluators to pinpoint 
deadlines for both implementation and impact 
data collection 
Implementation Data: 

10.1 Collate all meeting data and submit 
report to PI 
10.2 Collate all expenses and submit 
budget report to PI 
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9.2 For implementation data, collect sign in 
sheets for all project meetings; create minutes 
of all project meetings 
9.3  Schedule 2 project meetings per semester 
to review data collection procedures and to 
review progress 
9.4 Monitor submission of teacher products; 
call/email teachers with missing data 
Impact Data: 
9.5 Identify contacts for research reports  (e.g. 
Accountability, Reporting) generated in each 
district; forward contact list to evaluator 
9.6 Provide district research personnel with 
explicit list of data that will be requested as 
well as deadlines for data collection 
9.7 Provide teachers with list of all required 
products and deadlines for submission  
9.8 Monitor data list and ensure that requested 
data is sent; email/call district research 
personnel if data is late/missing 
9.9 Create/select and implement pre/post 
intervention assessments 
9.10 Create/select and implement teacher 
surveys for intervention and control groups 

10.3 Create and submit interim budget 
reports to SEED program as required by 2 
CFR Part 170 
10.4 Create and submit annual reports to 
SEED program  
10.5 Create and submit final report to 
SEED program 

Objective 11 Objective 12 
11.1 Prepare annual report for participating 
teachers and districts 
11.2 Make presentations at 
state/regional/national practitioner and 
research conferences 
11.3 Submit articles to academic journals 
11.4 Create and submit press releases to FL 
newspapers in participation regions 
11.5 Provide participating teachers in 
intervention group with all handouts and 
presentations from training sessions 
11.6 Ensure participating teachers provide 
professional development sessions for 
colleagues in Year 3 
11.7 Provide districts with K9 lessons created 
in the project to post on district websites 
11.8 Create lesson depository on UF website 
and post lessons 

12.1 Schedule 2 meetings/semester with PI, 
PM, EIS, District Liaisons, Evaluator to 
monitor progress 
12.2 Prepare agenda for each meeting, 
including key goals & objectives and 
timeline for completion  
12.3 Facilitate meeting to review progress 
towards key goals & objectives as well as 
address implementation/impact/research 
problems arising 
12.4  Take meeting minutes and create 
Action Item List for each attendee 
12.5 Follow up with each attendee to 
ensure Action Items are addressed 

Figure 4. EQuIPD  Milestones 
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C.2 Timeline, Personnel responsibilities and Continuous Improvement Figure 5. below, 

provides a timeline and assigns personnel responsible for each milestone. As Objective 12 

states, EQuIPD attends to continue improvement by holding two Leadership team meetings (see 

membership above) each semester, where they will review progress towards key goals and 

objectives as well as address implementation/impact/research problems arising. At the end of 

each meeting, a list of action items will be created and the PM will follow up with each attendee 

to ensure action items are addressed.
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Milestone Timeline With Responsible Parties 
Year One: Oct. 1, 2018 – Sept. 30, 2019 

Oct 2018 Nov 2018 
1.1 PM 
1.2 PI 

 3.1 PI    3.2 PM  

        
9.2 PM, 
9.3 PM 

  12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.1 PM, 
9.2 PM 

10.1-10.2 
PM 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

Dec 2018 Jan 2019 
1.3 PM    1.4 PM, 

1.5 PM 
2.1 PI 3.3 PI  

     6.1 PI  8.1 PM 
9.2 PM, 
9.3 PM 

10.1-10.2 
PM 

  9.2 PM 10.1-10.2 
PM 

  

Feb 2019 March 2019 
1.6 PM 2.2 PI 3.3 PI  1.7 PM, 

1.8 PM 
2.3 PM, 
2.4 PI 

3.3 PI, 3.4 
PI 

 

 6.1 PI    6.1 PI   
9.2 PM, 
9.3 PM,  

10.1-10.2 
PM 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.5 PM 

10.1-10.2 
PM 

  

April 2019 May 2019 
1.9 PM 2.5 PI    2.6 PI 3.7 PI  
     6.7 PI 7.1 PM, 

7.2 PI 
8.2 PM 

9.2 PM, 
9.6 PI 

10.1-10.2 
PM 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.3 PM 

10.1-10.2 
PM 

  

June 2019 July 2019 
 2.7 PI 3.5 PI     4.1 PI, 4.2 

PM, 4.4 
PM 

 6.3 PM  8.3 PM     
9.2 PM, 
9.4 PM, 
9.7 PM, 
9.9-9.10 
PI 

10.1-10.2 
PM 

11.1 PM, 
11.4 PM, 
11.7-11.8 
PM 

 9.2 PM, 
9.4 PM 

10.1-10.2 
PM 

  

August 2019 September 2019 
  3.6 DL 4.3 PM, 

4.5 PI 
    

 6.3 PM 7.3 PM, 
7.4 PI 

  6.8 PI 7.7 PI  
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9.2 PM, 
9.4 PM, 
9.6 PI, 9.8 
PM 

10.1-10.2 
PM 

  9.2 PM, 
9.4 PM 

10.1-10.2 
PM 

11.5 PM  

Year Two: Oct. 1, 2019 – Sept. 30, 2020 
Oct 2019 Nov 2019 

       4.4 PM 
        

9.2 PM, 
9.3 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.4 

PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

  

Dec 2019 Jan 2020 
   4.5 PI  2.1 PI  4.4 PM 
 6.3 PM. 

6.5 PI, 6.6 
PM 

7.3 PM, 
7.4 PI 

8.4 PM  6.8 PI 7.7 PI  

9.2 PM, 
9.3 PM. 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

  

Feb 2020 March 2020 
 2.2 PI  4.5 PI  2.3 PM, 

2.4 PI 
 4.4 PM 

 6.3 PM 7.3 PM, 
7.4 PI 

  6.8 PI 7.7 PI  

9.2 PM, 
9.3 PM, 
9.4 PM 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

  

April 2020 May 2020 
 2.5 PI  4.5 PI  2.6 PI   
 6.3 PM 7.3 PM, 

7.4 PI 
  6.8 PI 7.7 PI  

9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.3 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

  

June 2020 July 2020 
 2.7 PI 3.5 PI     4.1 PI, 4.2 

PM, 4.4 
PM 

5.1 PM 6.3 PM  8.4 PM     
9.2 PM, 
9.4 PM, 
9.7 PM, 
9.8 PM, 
9.9-9.10 
PI 

10.1-10.2 
PM, 10.3 
PI 

11.1 PM, 
11.4 PM, 
11.7-11.8 
PM 

 9.2 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

  

August 2020 September 2020 
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  3.6 DL 4.3 PM, 
4.5 PI 

    

5.2 PM 6.2 PI, 6.3 
PM 

7.3 PM, 
7.4 PI, 
7.4-7.5 
PM 

 5.3 PI. 5.4 
PM. 5.5 
PM 

6.2 PI, 6.8 
PI 

7.7 PI  

9.2 PM, 
9.4 PM, 
9.6 PI, 9.8 
PM 

10.1-10.2 
PM, 10.3 
PI 

11.6 PI  9.2 PM, 
9.4 PM 

10.1-10.2 
PM, 10.3 
PI 

11.4 PM, 
11.5 PM 

 

Year Three: Oct. 1, 2020 – Sept. 30, 2021 
Oct 2020 Nov 2020 

       4.4 PM 
5.5 PM 6.2 PI   5.5 PM 6.2 PI   
9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI, 10.4 PI 

 12.1-12. 2 
PM 

9.2 PM, 
9.4 PM, 

10.1-10.2 
PM, 10.3 
PI 

11.2 PI  

Dec 2020 Jan 2021 
   4.5 PI    4.4 PM 
5.5 PM 6.2 PI, 6.3 

PM, 6.6 
PM 

7.3 PM, 
7.4 PI, 
7.5-7.6 
PM 

8.4 PM 5.5 PM 6.2 PI, 6.8 
PI 

7.7 PI  

9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM,  

10.1-10.2 
PM, 10.3 
PI 

  

Feb 2021 March 2021 
   4.5 PI    4.4 PM 
5.5 PM 6.2 PI, 6.3 

PM 
7.3 PM, 
7.4 PI, 
7.5-7.6 
PM 

 5.5 PM 6.2 PI 
6.8 PI 

7.7 PI  

9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM, 

10.1-10.2 
PM, 10.3 
PI 

  

April 2021 May 2021 
   4.5 PI     
5.5 PM 6.2 PI, 6.3 

PM 
7.3 PM, 
7.4 PI, 
7.5-7.6 
PM 

 5.5 PM 6.2 PI, 6.8 
PI 

7.7 PI  

9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

11.2 PI, 
11.3 PI 

12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

9.2 PM, 
9.4 PM, 

10.1-10.2 
PM, 10.3 
PI 

  

June 2021 July 2021 
        
5.5 PM 6.2 PI   5.5 PM 6.2 I   
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9.2 PM, 
9.4 PM, 
9.7 PM, 
9.8 PM, 
9.9-9.10 
PI 

10.1-10.2 
PM, 10.3 
PI 

11.1 PM 
11.2 PI, 
11.7-11.8 
PM 

 9.2 PM, 
9.4 PM, 

10.1-10.2 
PM, 10.3 
PI 

  

August 2021 September 2021 
        

5.5 PM 6.2 PI, 6.5 
PI, 6.6 
PM 

 8.4 PM 5.5 PM 6.2 PI, 6.4 
PM 

  

9.2 PM, 
9.4 PM, 
9.8 PM 

10.1-10.2 
PM, 10.3 
PI 

  9.2 PM, 
9.4 PM, 

10.1-10.2 
PM, 10.3 
PI, 10.4 
PI, 10.5 PI 
 

11.5 PM 12.1-12.2 
PM, 12.3 
PI, 12.4-
12.5 PM 

Figure 5. EQuIPD Timeline to Achieve objects as outlined in Figure 4. 

D. Quality of the Project Evaluation  

SERVE Center at the University of North Carolina at Greensboro (UNCG), a university-based 

research organization with extensive experience in experimental evaluations on i3 and First in 

the World projects, will conduct a rigorous independent evaluation of the EQuIPD program. The 

research design will employ a 2-year randomized control trial (RCT) to estimate the effect of 

EQuIPD on instructional quality and student achievement. SERVE Center’s evaluation will 

also document the implementation of EQuIPD and provide formative feedback to UF throughout 

the grant period on the fidelity of program implementation to inform continuous improvement. 

The Logic model in Figure 6. examines the impact of EQuIPD program on teacher and student 

outcomes and will address corresponding research questions (RQs)  

Figure 6: Key Questions to be Addressed by the Evaluation 
Confirmatory  

RQ1: Does participating in EQuIPD result in improved teacher practice in the domain of inquiry-
based science instruction? 

RQ2: Does achievement on state standardized tests of science and mathematics improve for students 
whose teachers participate in EQuIPD? 

RQ3: Does participating in EQuIPD result in increased teacher retention the year following program 
participation? 
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Exploratory 

RQ4: How does participating in EQuIPD impact teachers’ integration of technology and real-world 
examples into their science lessons? 

RQ5: Do teachers in schools participating in EQuIPD earn industry-recognized STEM credentials at a 
higher rate?  

Implementation  

RQ6: To what extent is EQuIPD implemented consistently and with fidelity in schools in terms of 
content, intensity, and duration? 

RQ7: What factors impede or enhance the implementation of the EQuIPD program? 

RQ8: What factors support sustainability and scale-up of EQuIPD across schools and districts? 

 

D.1. Meeting the What Works Clearinghouse Standards: The evaluation is designed to 

provide evidence about EQuIPD that will meet the WWC Evidence Standards without 

reservations for teacher outcomes, and with reservations for student outcomes. Identifying 

Study Participants. SERVE center at UNCG will conduct the 2-year RCT in Hillsborough 

County, Palm Beach County, St Johns County, Manatee County school districts, and the 

Heartland Consortium during SY2019-20 and SY2020-21. The proposed study will include a 

sample of up to 250 elementary and middle school teachers and 7,500 students across 

participating districts. Randomization. The unit of random assignment will be teachers.1 SERVE 

will randomize 100 teachers into treatment (receiving EQuIPD) and 150 into control (business-

as-usual condition) in spring 2019, prior to start of RCT in SY2019-20. To reduce variance 

between treatment and control groups, before randomization, teachers will be blocked by district, 

prior-year mean math test score, and relevant teacher demographics and assigned within blocks. 

All teachers will be expected to remain in their respective conditions for the entirety of the 

1 Teachers were selected as the unit of randomization because of the small number of 
participating teachers per school (2 on average) and the program’s structure—including the one-
to-one assignment of EISs to teachers, and access to out-of-school training sessions to those 
enrolled in the program—limits potential for within-school treatment contamination. 
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experiment. If a middle school teacher teaches more than one section of mathematics or science, 

one section will be randomly selected to be the focus of data collections. Monitoring Attrition, 

Joining, and Individual Non-Response. Using teacher rosters supplied by district at time of 

randomization, SERVE will monitor joining and attrition rates across conditions. Attrition data 

will be analyzed for evidence of significant differential attrition following guidelines from the 

WWC Standards Handbook (version 4, 2017). The evaluation team will refer to applicable 

WWC review protocol to determine joiner risk and exclude all teacher joiners who pose a risk of 

bias from analytic sample for teacher outcomes.2 For student outcome analysis, students will be 

assigned to teachers’ post-randomization; unless review protocol specifies none of these joiners 

pose a risk of bias, the study can still be eligible to meet standards with reservations if baseline 

equivalence can be satisfied in analytic sample. The evaluation team will provide multiple hands-

on support strategies to minimize attrition from the study (Roschelle et al., 2014). Participants 

will also receive stipends for completing data collection activities. The evaluation team will 

conduct an assessment of individual-level non-response following the boundaries specified in the 

applicable review protocol. 

D.3. Use of Objective Performance Measures Related to Outcomes Each research question 

measures progress toward project objective and related goals and outcomes, drawing on a wide 

range of quantitative and qualitative data. Figure 7. shows alignment between research questions, 

performance measures, and data collections proposed. 

Figure 7: Alignment of Research Questions, Measures, and Data Sources for the RCT 
RQ Outcome Data Source  

2 The most recent version of the Review Protocol for Teacher Training, Evaluation, and 
Compensation (WWC, 2017) does not specify which joiners pose a risk of bias for different 
groups of interventions or for different units of assignment. If unspecified at the time of analysis, 
all joiners will be excluded from the analytic sample.  
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RQ1 Estimated program effect on teacher 
inquiry-based instruction  

• EQUIP observation scores (spring 2019 
baseline, spring 2021 outcome) 

RQ2 Estimated program effect on student 
achievement  

• Student-level scores from state math and 
science assessments (spring 2019 baseline, 
spring 2020 interim, spring 2021 outcome) 

RQ3 Estimated program effect on teacher 
retention  

• District administrative records of 
employment (fall 2021) 

RQ4 Teacher integration of technology and 
real-world examples 

• Teacher survey (spring 2019 baseline, spring 
2020 interim, spring 2021 outcome) 

RQ5 Proportion of teachers earning industry-
recognized STEM credentials 

• SEREVE spring 2020 interim, spring 2021 
outcome) 

RQ6 Measures of fidelity of implementation3 
• % of teachers participating in Summer 

Inservice  
• % of teachers participating in at least 

4 of 8 Saturday workshops 
• % of teachers participating in a least 4 

of 8 workforce field trips 
• % of teachers receiving at least 1 hour 

of monthly support from EISs 

• Program participation records from UF 
(summer 2019-spring 2021) 

• Teacher survey (spring 2019 baseline, spring 
2020 interim, spring 2021 outcome) 

• Interviews with program and school staff 
(summer 2019-spring 2021) 

RQ7 Description of factors that support or 
hinder implementation with high fidelity 

• Teacher survey (spring 2019 baseline, spring 
2021 outcome) 

• Interviews with program and school staff 
(summer 2019-spring 2021) 

RQ8 Description of factors support 
sustainability and scale-up 

• Teacher survey (spring 2019 baseline, spring 
2021 outcome) 

• Interviews with program and school staff 
(summer 2019-spring 2021) 

Teaching Practice (RQ1): To assess changes in teacher practice in the domain of inquiry-based 

instruction, SERVE will conduct classroom observations using EQUIP (Electronic Quality of 

Inquiry Protocol) (Marshall et al., 2010) observation tool. SERVE -trained observers will 

observe 200 teachers (100 treatment and 100 control) at baseline (spring 2019) and again at end 

of RCT (spring 2021). EQUIP is an externally validated observation instrument that is designed 

to measure quantity and quality of inquiry instruction being facilitated in K12 math and science 

classrooms (Marshall, et al., 2010); internal consistency (Cronbach’s alpha) for instruments’ four 

constructs ranges from 0.82 to 0.91, and interrater reliability (Cohen’s Kappa) ranges from 0.51 

3 SERVE will refine both the provisional implementation metrics specified in Figure 7. and 
threshold levels for each in collaboration with UF as the EQuIPD program is being developed. 
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to 0.64. Evaluators will participate in EQUIP observation training and recalibrate between each 

round of observations to ensure interrater reliability.  

Florida Standards Assessments (RQ2): To assess students’ academic achievement, SERVE 

Center staff will collect student-level state-administered standardized test score data linked to 

teachers for 2019-20 and 2020-21. The Florida Standards Assessments (FSA) measure student 

success with the Florida standards. They include assessments in mathematics (grades 3-8) and 

science (grades 5 & 8). Results include the student's scale score, performance level, and 

reporting category scores. Within subject, tests are vertically scaled allowing comparisons 

between grades. SERVE Center will work with the district to obtain student-level demographic 

and achievement data for students assigned to treatment and control teacher, and will request 

prior achievement (students FCAT math scores spring 2019) and end-of-year math and science 

exam scores (spring 2020 and spring 2021).  

Retention (RQ3): To assess teacher retention the year following program participation, SERVE 

Center will collect administrative data from the district to ascertain whether the study 

participants are serving as teachers of record in the district in the 2021-22 school year.  

Technology Integration and Real-World Science Context (RQ4): To assess teachers’ confidence 

and ability in integrating technology into their lessons, SERVE Center will embed validated 

scales from TPACK (Schmidt et al., 2009) into an online teacher survey. The TPACK measures 

multiple domains of teachers’ technological pedagogical content knowledge (Cronbach’s alpha = 

0.78 to 0.93 across scales). The evaluation team will include Engaging Prior Knowledge subscale 

from Hayes et al.’s (2016) validated survey of Science Instructional Practices in a teacher survey. 

This scale measures teachers’ engagement of students’ prior knowledge and real-world and home 

applications of science to bridge between science epistemologies and student experience 
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(Cronbach’s alpha = 0.84). Industry-Recognized STEM Credentials (RQ5). SERVE will adapt 

and include items from Reimers (2005) survey designed to solicit information on teachers’ 

pursuit, attainment, and perceived benefits of IT industry certifications. Items will also be 

developed to explore barriers to and supports necessary to obtain a credential.  

Participant Confidentiality and Data Security Data from teachers and students will be collected 

only after notification and consent procedures, as approved through UNCG’s Institutional 

Review Board, and in compliance with all applicable Federal and local laws. Working in 

conjunction with UNCG’s cybersecurity team, IRB, and the partner’s privacy experts, we will 

create a strong privacy protection policy that complies with all applicable laws and ethical 

considerations and strongly protects personally identifiable information (PII).Methods and 

Analyses Statistical analyses will be guided by 2017 WWC Procedures and Standards Handbook 

(version 4). Prior to analysis, all joiners who pose a risk of bias specified in the applicable review 

protocol will be removed from the analytic sample. Student Outcomes: The evaluation team will 

estimate impact of EQuIPD program on student science and math achievement (RQ2) in grades 

where state assessments at that grade level and a mathematic assessment at the grade level 

immediately prior to serve as a baseline (grade 4-8 for math and grades 5 & 8 for science) are 

used. They will check for baseline equivalence between treatment and control groups in the 

analytic sample using standardized test scores from the spring before randomization.4 This 

4 If baseline equivalence cannot be established but differences are within an “adjustment zone” 
(between 0.05 and 0.25 pooled standard deviations), regression covariates representing 
imbalanced baseline measures can satisfy the equivalence requirement. To ensure the analytic 
sample at least reaches the adjustment zone if not outright equivalence, the analysi will use 
inverse probability of treatment weighting (Li, Zaslavsky, &  Landrum, 2013) with propensity 
scores, which will be estimated via multilevel models including pre-treatment student-level (e.g., 
grade 7 math test score) and teacher-level (e.g., prior-year mean grade 8 math test score) 
predictors. 
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analysis will involve positing a two-level hierarchical model with student and teacher levels, 

with EQuIPD program effects estimated at the teacher level. To improve the precision of the 

impact estimates, the model will include student-level covariates (demographics and prior 

ach
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achievement. A power analysis was conducted using PowerUp! (Dong & Maynard, 2013). Using 

district website data, we estimate teachers will have an average class size of 25 students (n = 25). 

Based on previously determined correlations, we expect that student-level demographic and 

pretest characteristics will explain 54% of the variance in student-level outcome scores (Xu & 

Nichols, 2010). SERVE computed an empirically based minimum detectable effect size (MDES) 

based on an “intent to treat” analysis using PowerUp! (Dong & Mayard, 2013). Using district 

website data, we estimate that teachers will have an average class size of 25 students (n = 25). 

Based on previously determined correlations, we expect that student-level demographic and 

pretest characteristics will explain 54% of the variance in student-level outcome scores (Xu & 

Nichols, 2010). Assuming 80% power for standard Type I error rate, power calculations indicate 

that the study is sufficiently powered to detect a MDES of 0.08 assuming 150 4th-8th grade math 

teachers participate and a MDES of 0.13 assuming 60 5th and 8th grade science teachers 

participate. Teacher Outcomes: Multiple regression will be used to explore differences between 

treatment and control teachers on teacher outcomes. Separate analyses will be conducted for 

instructional quality as measured by the EQUIP (RQ1) and technological pedagogical content 
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knowledge as measured by the TPACK (RQ4). The evaluation team will check for baseline 

equivalence between treatment and control groups in the analytic sample using respective 

baseline measures from spring 2019. To improve the precision of the impact estimates, the model 

will include teacher-level covariates (baseline measures and demographics). The model is:  
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in the EQuIPD program and 0 for control teachers; and 𝑐𝑐is a teacher random effect. 𝛽𝛽1is the 

estimated impact of EQuIPD on the teacher outcome. For the dichotomous teacher outcome 

variables of earning an industry-recognized STEM credential (RQ5) and retention the following 

year (RQ6), researchers will employ logistic regression. Based on previously determined 

correlations for elementary teacher quality, we expect teacher-level demographic and pretest 

characteristics will explain 80% of the variance in teacher-level outcome scores (Wilson, 

Hallum, Pecheone, &Moss, 2014).  

D.2. Performance Feedback & Assessment of Progress Toward Achieving Outcomes 

Through a formative evaluation, SERVE Center Staff will identify problems or challenges in 

implementation of program fidelity; work collaboratively with program staff to identify ways to 

make midcourse corrections or to enhance program quality; assess progress, and document how 

the program works to support replication. SERVE will gather formative data through 

participation data, teacher surveys, and interviews.  Program participation data: SERVE Center 

staff will collect program participation data from UF, including attendance records for teacher 

participation in the summer in-service, Saturday workshops, and workforce field trips, as well as 

descriptions of the activities. Additionally, UF will ask EISs to complete logs to document the 

frequency, duration, and content of their coaching and observations. Teacher surveys: SERVE 
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Center will develop and administer an annual online teacher survey to gather information about 

implementation of the EQuiPD program. Topics include participation in core components of 

EQuiPD, perceptions of the program, challenges, and supports sought and satisfaction with those 

received. A tailored version of survey will be administered to control teachers to assess the 

extent of contrast between the treatment and control group. Interviews: At regular intervals 

throughout the grant, the evaluation team will interview a purposeful sample of participating 

teachers, EISs, and school administrators to understand their experiences with the EQuIPD 

program model and factors supporting or hindering implementation. Interviews will also explore 

factors that support program sustainability and scale-up. The sample will include a small number 

of control teachers to learn about business-as-usual professional development, in contrast to the 

program model. To monitor implementation for the major components of EQuIPD (RQ6), 

SERVE Center will analyze participation data collected by UF to determine the percent of 

schools and teachers meeting the acceptable thresholds for implementation. To investigate 

factors impeding or enhancing implementation (RQ7), as well as those supporting program 

sustainability and scale (RQ8), data from surveys and interviews will analyzed for themes. 

Serve Center will conduct program implementation analyses throughout the grant period to 

inform continuous improvement. Serve Center will produce evaluation briefs, such as Survey 

Response Rate and Item Frequencies, as rapid feedback documents that highlight results of 

evaluation activities shortly after they are conducted. The evaluators will work closely with the 

project leadership to ensure that reports are timely and responsive. 
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