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Executive Summary  
  
In 2013, Texas House Bill 5 (HB 5) required that Grade 8 students select an endorsement area, 
and just 16.9% of Dallas Independent School District (ISD) students selected the STEM 
pathway, despite the fact that a wide range of STEM industries are based in Dallas. In response 
to this need, a partnership between the Texas Instruments Foundation, the O’Donnell 
Foundation, Southern Methodist University (SMU), and Dallas ISD was established. A primary 
goal of this partnership was to determine ways to significantly improve students’ interest and 
perseverance in STEM, ultimately affecting the STEM pipeline and equity in the technical fields. 
Four key areas were identified, including (a) active-learning which includes inquiry-based STEM 
instructional strategies such as project based learning (PBL), maker-based instruction (MBI), and 
the 5E model, (b) scientific process standards, (c) teacher content knowledge, and (d) 
differentiated support for all learners, with an emphasis on social and emotional learning (Perry, 
Reeder, Brattain, Hatfield, & Ketterlin-Geller, 2017). The STEM Academy included a leader and 
teacher component.  The 5E Model (5E) of instruction includes the five phases of engage, 
explore, explain, elaborate, and evaluate that are present in good student-centered instruction.  
PBL and MBI are both inquiry-based pedagogical strategies that were the focal points of the 
STEM Academy for both teachers and leaders. 

The purpose of this report is to: (a) provide an overview of the components and the goals for the 
leader component of the STEM Academy, (b) summarize components of the leader coaching and 
PLC support, and (c) describe the leaders’ perceptions of the leader components of the STEM 
Academy.  The SMU project team designed the content and structure of the Leader Academy to 
meet the main goals and address the key areas of the STEM Academy project, by specifically 
focusing on the role of leadership in supporting inquiry-based instruction.  Additionally, the 
leaders engaged in activities and discussions aimed at developing their understanding of effective 
PLC meetings as a means of teacher development.      

During the summer 2018 Leader Academy, 13 leaders participated, and nine completed the 
Academy Evaluation Survey.  During the Spring 2020 Leader Academy, seven leaders 
participated, and six completed the Academy Evaluation Survey.  It should be noted that only 
one leader completed the leader academy evaluation survey in both summer 2018 and spring 
2020 due to changes in school leadership and STEM Academy participation. 

The majority of the leaders, ranging from 78% (7/9) to 100% (9/9) in 2018 and 100% (5/5) in 
2020, found the face-to-face professional development (i.e., the Leader Academy) and 
subsequent coaching beneficial.  Leaders found the support and conferencing valuable, and also 
appreciated the understanding that they gained about the aspects of high-quality inquiry-based 
science instruction that their teachers were implementing in the classroom.  They felt that the 
Leader Academy and coaching helped them better support the science instruction.  The majority 
of the leaders in 2020, ranging from 80% (4/5) to 100% (5/5), reported that the Leader 
Academies helped them better understand both the scientific process standards and the resources 
that the teachers would need to engage in high-quality inquiry-based science instruction.  This 
improved understanding equipped them to support the teachers at their individual campuses and 
should translate to improved prospects at the teacher and student level of the STEM Academy. 
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Three recommendations for improving the Leader Academy in the future are suggested, based on 
the results and analysis within this report. First, improving the participation in the leader book 
study. Second, due to leader fluidity, the delivery team should prepare to incorporate new leaders 
every year and should have a plan for integrating new leaders into the existing framework of the 
program.  Finally, future iterations of the STEM Academy should continue to include a 
significant conferencing and coaching component for the campus leader, in order to facilitate the 
success of the goals at the teacher and student level of the STEM Academy.  
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STEM Academy for Science Teachers 
and Leaders: Leader  

Academy and Coaching Evaluation 
Background 

During the first decade of the 21st century the number of STEM related jobs grew at three times 
the rate of non-STEM jobs (Smithsonian, 2018).  Both the American and global economies are 
requiring more individuals with STEM related degrees to fill professional positions in an 
increasingly high-tech job market (DeJarnette, 2012), and although the United States has 
experienced growth in this field, it has not seen the same growth in qualified STEM workers as 
its global competitors in Europe and Asia (National Science Board, 2010).   

In 2013, Texas House Bill 5 (HB 5) required that Grade 8 students select an endorsement area, 
including STEM, Business and Industry, Public Services, Arts & Humanities, or 
Multidisciplinary Studies. During the 2014-2015 school year, just 16.9% of Dallas Independent 
School District (ISD) students selected the STEM pathway, despite the fact that a wide range of 
STEM industries are based in Dallas.  

In response to these statistics, a partnership between the Texas Instruments Foundation, the 
O’Donnell Foundation, Southern Methodist University (SMU), and Dallas Independent School 
District (Dallas ISD) was established. Dallas ISD was chosen for this project in part because it is 
a large urban district.  A primary goal of this partnership was to determine ways to significantly 
improve students’ interest and perseverance in STEM, ultimately affecting the STEM pipeline 
and equity in the technical fields. Four key areas were identified for emphasis within the 
partnership including: 

• Active-learning which includes inquiry-based STEM instructional strategies such as 
project-based learning (PBL) and maker-based instruction (MBI),  

• Scientific process standards,  

• Teacher content knowledge, and  

• Differentiated support for all learners, with an emphasis on social and emotional learning 
(Perry, Reeder, Brattain, Hatfield, & Ketterlin-Geller, 2017).  

Desired outcomes were determined that would help initiate and refine the goals of this 4-year 
project. The primary desired outcomes included (a) an increase in student science achievement 
and engagement, and (b) an increase in teacher implementation of active learning experiences. 
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Overview of Project 
For the participating teachers, there are two main components of the STEM Academy for 
Science Teachers and Leaders (STEM Academy hereafter).  The first is an intensive 90-hour 
professional development academy each summer, and the second is onsite coaching and 
professional learning community (PLC) facilitation that occurs during the academic year.  
Similarly, leaders participated in two main components of the STEM Academy, including an 18-
hour professional development each year and onsite coaching and PLC facilitation during the 
academic year.  For additional detail about the teacher components, please reference previous 
evaluation reports (Adams, Hatfield, Cox, & Ketterlin-Geller, 2018; Adams, Hatfield, Cox, 
Mota, Sparks, & Ketterlin-Geller, 2018; Adams, et al., 2018; Perry et al., 2017; Pierce, Adams, 
Rhone, Hatfield, & Ketterlin-Geller, 2019; Pierce, Cox, Hatfield, Adams, & Ketterlin-Geller, 
2019). 
 
The program follows a cohort model. At the time of this report, the first cohort of teachers was in 
their third year of participation (cohort 1), and a second cohort of teachers was in their second 
year of participation (cohort 2). Cohort 1 teachers began participation in summer 2017; cohort 2 
teachers began participation in summer 2018.  In summer 2018, some cohort 2 teachers joined 
the STEM Academy from existing schools. In addition, several new schools joined the STEM 
Academy.  Leaders are considered to be in cohort 1 if their campus joined STEM Academy in 
the summer of 2017, and cohort 2 if their campus joined in the summer of 2018, regardless of 
whether the individual leader was present and overseeing the project during those years.  For 
campuses with both cohort 1 and cohort 2 teachers, the leader is considered part of cohort 1.   
 
The STEM Academy content is structured around four key areas that were identified during the 
development of the goals as being especially influential in fostering both student and teacher 
interest and success. These pillars are depicted in Figure 1.  

 

Figure 1. Foundational Pillars of the STEM Academy 

As shown in Figure 1, the main outcome of the STEM Academy is teacher- and student-centered 
(i.e., increased teacher and student success).  All aspects of the leader academy and coaching 
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focused on facilitating the development of participating teachers as leaders in their departments 
as a means of achieving increased teacher and student success.  Active learning and inquiry-
based instruction in the science classroom lead to a better conceptual understanding by students 
(Minner, Levy, & Century, 2010).  Furthermore, sustained professional development in inquiry-
based instructional strategies is associated with positive trends on student growth in science 
mastery and a narrowed achievement gap within the scientific fields for students (Marshall, 
Smart, & Alston, 2017; Geier, Blumenfeld, Marx, Krajcik, Fishman, Soloway, & Clay-Chamber, 
2008). The leaders were trained in the STEM pedagogical strategies emphasized in the Teacher 
Academy, so that they would be better able to support the participating teachers on their 
campuses.   

Integrated STEM high schools examined in 2018 specifically supported teacher development by 
providing “extensive, regular, and embedded professional development that was thoughtfully 
designed (often by teachers) and tailored to the goals of the school” (Lynch et al., 2018, p. 734).  
The Leader Academy and the ongoing coaching throughout the year reinforced the idea of 
making PLC meetings more efficient and more focused on student and teacher outcomes.  This 
was achieved predominantly through the utilization of protocols (see appendix A for example 
protocols).   

The Leader Academy content built on the four key areas, which were the focal points of Teacher 
Academies 1, 2, and 3 (see Perry et al., 2017 and Pierce et al., 2019 for more detail).  During the 
2017-18 academic year, six leaders participated in the Leader Academy, which included both 
professional development and coaching. In 2018-19, 14 leaders participated in the Leader 
Academy, six from cohort 1 schools and an additional eight from cohort 2 schools. In 2019-20, 
six leaders participated in components of the Leader Academy.  

Purpose of this Report 
The purpose of this report is to: (a) provide an overview of the components and the goals of the 
Leader Academies, (b) summarize components of the coaching and PLC support, and (c) 
describe the leaders’ perceptions about the components of the Leader Academy, including 
professional development and coaching.    

While teachers also participated in STEM Academy, this report focuses only on leaders who 
participated in the STEM Academy and their experiences. The results of this report are designed 
to inform future improvements to the design and structure of all components of the STEM 
Academy that involve the leaders.  

Evaluation Question 

In addition to describing the content, structure, and activities included in the Leader Academies 
and the ongoing coaching, this report focuses on the following evaluation questions:  

• What are leaders’ perceptions of the Leader Academy summer professional 
development?  

• What are leaders’ perceptions of the leader coaching? Did they change across time? 
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• What are leaders’ perceptions of the STEM practice and culture at their school? Were 
changes observed after one year, two years, or three years of treatment? 

Content and Structure of the Leader Academy 
The SMU project team designed the content and structure of the Leader Academy to meet the 
main goals and objectives of the STEM Academy project, by specifically focusing on the 
behaviors that leaders perform that will support inquiry-based instruction on their campuses.  
Additionally, the leaders engaged in activities and discussions aimed at developing their 
understanding of effective PLC meetings as a means of teacher development. The content and 
structure of the Leader Academy was similar across years with opportunities to revisit concepts 
from the previous year and build on those ideas.  
 
The Leader Academy began with information about the project itself, the expectations for the 
teachers, and a brief introduction to the planned training that the teachers would receive.  Then 
the facilitators directed the content towards understanding processes of change and allowed the 
leaders to perform several activities intended to help them narrow down their own personal goals 
for their campuses and make connections that aligned those goals with the goals of the STEM 
Academy.  This included focus on learning environments, STEM careers and culture, and action 
planning strategies.   
 
To conclude the Leader Academy, the participants discussed the challenges they anticipated for 
the upcoming year, and collaboratively prepared solutions.  In the sections that follow, these 
activities and content are described in detail.  
 
The 2017 Leader Academy was held concurrently with the first Teacher Academy.  The leaders 
attended professional development sessions over two days in June on the SMU campus.  The 
2018 summer Leader Academy sessions occurred on two half days in May and one full day in 
June.  The 2020 spring Leader Academy occurred on two full days; one Friday in February and 
one Friday in March. 
 

Activities within the Leader Academy 
This section outlines the activities conducted for each of the primary content areas. The Leader 
Academy activities were designed to acquaint the leaders with the different pedagogical 
strategies that the participating teachers would be implementing in the classroom.  Additionally, 
activities were designed to strengthen the leaders’ understanding of STEM education as defined 
by the four key areas, with a particular focus on learning environments, STEM careers, and 
STEM culture.  The following section describes professional development activities and the 
tasks in detail. Information on the STEM Academy instructors can be found in appendix B.  

Content  

The Leader Academy started with a description of the major impetuses and goals of the STEM 
Academy project.  The team included specific focus on the current gaps in Dallas ISD student 
STEM interest and explained how the STEM Academy had been designed to support teachers 
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and leaders in reducing this gap through PLCs, professional development, and ongoing coaching 
channels. Expectations, research components, and timelines for the project were outlined in 
detail. 

Next, the leaders were divided into groups of two or three and asked to write what they knew 
about five different topics that the project team considered essential to the implementation and 
success of the STEM Academy and achievement of the intended goals.  These were: 

• Science, Technology, Engineering, and Mathematics (STEM) 

• Inquiry-based Instruction 

• Scientific Process Standards 

• Project Based Learning (PBL) 

• Makerspaces and Maker Based Instruction (MBI) 

The leaders then wrote their ideas on a large poster board created for each topic.  Example 
artifacts can be seen in appendix C.  The facilitator then defined each of these terms as they 
would be used in the STEM Academy, and the groups of leaders were asked to revisit and 
expand upon what they now knew about each.  After briefly sharing how each group would 
define each of these topics, the facilitator augmented with any essential components that the 
leaders had not considered.   

To conclude this section of the Leader Academy, the teams then created Venn Diagrams that 
portrayed the connection and relationship between the five essential concepts that had been 
discussed and defined (see appendix C). 

Process of Change 

The STEM Academy requires teachers and leaders to change how they approach the teaching of 
science.  In order for successful implementation to occur, the leaders must be willing to support 
their participating teachers through the change process.  To develop a deeper understanding of 
how adult learners change, and the different steps in this process that may require support, the 
leaders investigated their own definitions of change.   

The change process was introduced and revisited each year of the academy.  For example, during 
the second year, each leader was given a piece of clay and was asked to sculpt an object that 
represented change.  The leaders then gave feedback to the other Academy members at their 
table without listening to any explanation or input from the creator.   

The leaders were next asked to think of and share a one-word descriptor for the object they 
created.  It should be different than the word ‘change’ which was the inspiration for the original 
sculpture.  Next, the leaders were asked to change their design, to one that exemplified their new 
word, based on the feedback they had received.  The leaders expressed that this was challenging 
because they had formulated an idea in their mind for the first sculpture, and changing direction 
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creatively was something they inherently resisted.  This activity served as an example of 
prototype use in teaching, which is a pedagogical strategy that participating teachers were also 
encouraged to utilize.    

Another example of an activity included a discussion of change curves, on which individuals 
progress through the five stages of denial, resistance, acceptance, commitment, and 
transformation.  Different individuals enter the curve at different point based on the paradigm 
that is being changed and the individual’s own personal comfort and ideological attachment to 
the old procedure.  The facilitator opened a discussion about the different spectrum of emotions 
that teachers may experience during the change process, and then the leaders and facilitator 
considered what type of support would be required for an individual at each level on the change 
curve.   

For teachers in denial, listening and empathizing were identified as being essential.  For teachers 
who were resistant, communication was acknowledged as key. Once teachers had accepted the 
new concept being changed, they would need to be equipped, trained, and further developed.  
Finally, the leaders determined that committed teachers need to be encouraged and rewarded and 
once the transformation has occurred the team needed to be allowed to celebrate their results.  
This session concluded with a brief reflective discussion.  

Teacher Leadership 

As teachers implement new strategies in their classrooms, the STEM Academy team anticipated 
that there would be challenges and frustration when a strategy did not achieve the teacher’s goals 
upon first being introduced.  This is expected, but the project team identified a need for the 
teacher to receive support during these times.  The SMU coach would be responsible for some 
support, but it is also important for the school leader to prepare their own strategies to support 
the teachers on campus.   

The facilitator posed the question ‘In the era of always-on transformation, how can we make the 
change process empowering and energizing, as opposed to exhausting?’    

The facilitator led a discussion about how different leaders handle teacher support on their own 
campuses and allowed each leader to give specific examples and share specific challenges that 
they had faced or anticipated facing in the upcoming year.  The 5 Languages of Appreciation in 
the Workplace were discussed, and the leaders were encouraged to implement this, or a similar, 
strategy early on so that they would better understand the types of individuals who were on the 
science team, and therefore be better prepared to support them if the need arose. 

Visioning 

The first day of the Leader Academy concluded with a vision statement development exercise.  
The leaders wrote freely for five minutes about what their vision for science education on their 
campuses was for the next two years.  Next the facilitator asked the leaders to share their visions 
with the group and identified commonalities.  Four subgroups were identified based on specific 
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visions, and the leaders split into groups with other like-minded leaders.  These support groups 
then worked collaboratively to develop their visions specifically for students, teachers, and the 
leadership team on their campus.  They identified strategies to increase interest and motivation in 
STEM, increase persistence in STEM, and increase achievement and content knowledge for each 
of the three subgroups.  

Learning Environments 

Learning environments are critical to STEM implementation. As such, this concept was 
introduced during the first year of the Leader Academy and revisited each year. As an example 
of an activity focused on learning environments, leaders were divided into groups and each was 
assigned one of the following perspectives on learning environments: 

• Learner Centered 

• Knowledge Centered 

• Assessment Centered 

• Community Centered 

The groups then created a poster that they used to teach the rest of the Academy about their 
assigned perspective, which included a definition of the perspective, evidence in the classroom, 
pros of the perspective, and cons of the perspective.  To see the developed posters, see appendix 
D.   

Next, the leaders read a lesson exemplar and identified which learning perspectives were 
represented and the evidence that supported their claims.  The Academy facilitator presented the 
diagram in Figure 2 and explained that this represented the ideal learning environment.   

 
Figure 2. Ideal learning environment interaction and intersection of the four learning 
perspectives. 
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The leaders identified reasons why developing and maintaining this learning environment would 
be critical for student success and where their specific science department was currently 
operating.  Leaders also referenced a diagram representing the continuum of teacher scientific 
content knowledge and teacher utilization of the scientific process standards (Figure 3).   

 

Figure 3. Plane representing the different locations individual teachers occupy regarding 
scientific content knowledge and utilization of the scientific process standards. 

The ultimate goal is for all teachers to fall in the top right quadrant; however, each teacher will 
have their own individual starting position and will move along their own pathway at their own 
pace.  Leaders should work to support teachers as they move and provide specific training or 
incentives for each member of their science department to reach the target quadrant.  The leaders 
were informed that the STEM Academy team and coaches would be responsible for the majority 
of this support, but that it was likely that the teachers would also need departmental and 
administrative support at their own schools.  This is where the leader was expected to provide 
additional help, so that the teacher could continue making progress and the goals of the STEM 
Academy could be achieved. 

Each leader considered their individual circumstances, based on the science teachers they had in 
their department, the administration at their school, and the resources and supplies that were 
available.  They made plans and identified strategies that they may need throughout the course of 
the year to help reach the goals of the STEM Academy. 

STEM Careers and Culture 

The next focus of the Leader Academy was on STEM careers and culture, and specific questions 
were asked about how each campus integrated these into the daily activities in their science 
classrooms.  The concept of having a STEM night for students and parents attend was mentioned 
by several leaders, and the facilitator asked them to reflect on this event and determine whether 
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that alone was enough to fully build STEM culture and expose students to STEM careers.  Most 
leaders, while supportive of their campus STEM nights, acknowledged that a single event was 
not enough to build the type of interest in STEM fields that Dallas ISD and the STEM Academy 
sought.   

The facilitator and the leaders discussed several different STEM careers, and then expanded to 
other supportive careers as a way of exploring the depth of the STEM fields.  For instance, 
considering the field of applied physiology and health management, the careers of personal 
trainer, physical therapist, and wellness coach were added.  The goal was for leaders to realize 
how many different types of careers were encompassed within STEM, and for the leaders to be 
able to communicate this to teachers, students, and parents who may not understand why 
studying STEM is important or who may think that they are not interested in the STEM fields.   

The leaders created an action plan for how to incorporate more STEM career visibility on their 
campuses and discussed with each other how to build a stronger STEM culture at their schools.  
The facilitator asked them to consider their plans through the lens of the vision they had created 
previously concerning increasing interest and motivation in STEM, increasing persistence in 
STEM, and increasing achievement and content knowledge for students, teachers, and the 
leadership team.  Guiding questions during this exercise included:  

• What things do you already do to support the STEM culture? 

• What are your goals for STEM culture, and how do you evaluate them? 

• Do your teachers embed careers in every unit? 

• How are you going to see the needle moving in the direction you want? 

• How are you going to bring STEM culture and careers to the forefront?  

• What are your measures of success? 

At the end of the action planning session, the leaders each shared out their assessment and plan 
for their own campus and offered praise and recommendations for other campuses. 

Designing an Effective PLC 

Leaders assessed how their current department PLC was functioning.  They answered the 
question: “What is one phrase you would use to describe the professional learning community of 
your science department?” Leaders described how the current reality of their departmental PLCs 
either aligned or did not align with the aspirational model that was presented (DuFour, DuFour, 
Eaker, & Many, 2006).   

The major building blocks of a PLC are vision, planning, and effort, and the leaders were asked 
to answer the following questions regarding the building blocks in their own PLCs: 

• Why work together?  
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• Who will be on our leadership team?  

• How will we work together?  

• When and where will we meet?  

• What will be our shared work?  

As an example of an activity that extended this concept, leaders created a poster that supported 
sharing about the lessons learned and topics discussed for one of the key questions.  See 
appendix E for example photographs of these posters.  The leaders participated in a gallery walk 
of the completed posters, which allowed them to see the ideas developed by other leaders and 
consider more fully how PLCs should be facilitated on their own campuses. 

Activities varied slightly by year. For example, in summer 2018, leaders also attended a panel 
discussion focused on identifying campus needs for PLC meetings. In addition, during summer 
2018, leaders received a book entitled Leading Change Together: Developing Educator Capacity 
Within Schools and Systems by Drago-Severson and Blum-DeStefano (2018). During the 2018-
19 school year, leaders were invited to participate in a virtual book study focused on supporting 
instructional change on their campuses.  

Structure and Content of Leader Coaching  
A second major component of the STEM Academy was ongoing coaching and support.  During 
each year of the STEM Academy, leaders engaged in up to seven coaching cycles. The coaching 
cycle included a pre-conference, attending a PLC, and a post-conference. During the first year, 
leader coaching was more focused on information collecting and facilitating alignment of 
departmental goals with individual leader goals and STEM Academy goals.  The PLCs were 
designed and presented by the SMU coach.  The leader provided input and helped guide the 
trajectory and meeting focus.   

During the second year, the SMU coach adopted a more observatory role.  The coach and leader 
still met prior to PLC meetings, but the leader was responsible for conducting the PLC and 
developing the content independently, although the coach offered suggestions if they were 
desired.  During the second half of year, coaches once again took on the role of PLC content 
developer and deliverer. The leader began conducting walkthrough observations with the coach.  
A post-conference was held in order to debrief on reflections and concerns that may have arisen 
as a result of the PLC meeting or the walkthrough observations.   

In the final year of leader coaching, the structure of pre-conference, walkthrough observations, 
coach-led PLC meetings, and post-conference was continued.  The leader attended the PLC 
meetings but was not directly responsible for deciding what content was covered.  Both the 
coach and leader transferred the responsibility for PLC facilitation to the participating STEM 
Academy teachers. 
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2017 – 2018 Leader Coaching 

Six leaders participated in the 2017-18 leader coaching. These leaders worked with one SMU 
instructional coach. To begin the first cycle of leader coaching the SMU coach conducted an 
introductory meeting.  During this meeting, the coach asked the leader to reflect on and identify 
specific needs, goals, and plans for their department.  The guiding concepts for this exploratory 
conversation were: 

• PLC current practices,  

• PLC current schedule, 

• PLC current needs, 

• PLC STEM academy action plan, 

• PLC STEM academy schedule, 

• Individual leader goals, 

• Individual teacher practices and needs, 

• Teacher coaching cycle clarification, 

• Teacher schedules, 

• Teacher coaching cycle questions, and 

• Teacher tentative schedule. 

After the coach and leader determined what resources the department required that could be 
delivered at PLC meetings, the coach designed the session content and presented it during the 
observation cycle.  Following a pre-conference with the leader before each PLC, the coach led a 
PLC with the STEM Academy participating teachers and the leader. The coach utilized literary 
resources, with specific focus on science content, to facilitate a discussion within the department 
and allow the teachers to reflect on their own practices and goals.  Following the PLC, leaders 
participated in a post-conference meeting with the coach; achievements were discussed and the 
plan for the following PLC meeting was decided upon on an individual campus basis.    

2018 – 2019 Leader Coaching 

Thirteen leaders participated in the second year of coaching implementation for the STEM 
Academy.  These leaders and their campuses were each assigned to one of five coaches.  For 
more information about the coaches’ background and training see the STEM Academy for 
Science Teachers and Leaders: Coach Training and Development report (Mota, Pierce, Hatfield, 
Adams, & Ketterlin-Geller, 2019).   
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During the first three cycles of coaching, which occurred during the fall semester of 2018, the 
coaches observed the PLC meetings while the leaders facilitated.  During the pre-conference, the 
coach and leader discussed the goals for the meeting, the roles of different individuals, and 
considered any obstacles or challenges that may arise.  Following the PLC meeting the coach and 
leader would debrief about what aspects of the meeting accomplished the shared goals of the 
department and the STEM Academy and identify what aspect needed adjustment or 
improvement. 

During the spring semester, the coach facilitated the PLC meetings.  The STEM Academy team 
developed four different presentations that were intended to help teachers think critically about 
how they were implementing STEM Academy concepts in their classroom daily.  The topics for 
these lessons were social and emotional learning (SEL), the M in STEM, questioning strategies, 
and English language learner strategies.  Each of these sessions was aligned with a Dallas ISD 
PLC rubric, several process standards, and the four key areas of the STEM Academy.  

In addition to the SMU coach-led PLC meetings, the leaders also conducted walkthrough 
observations with the coach of each teacher participating in the program.  The guiding questions 
and reflection components of these walkthroughs were developed by the STEM Academy team 
based on two resources including How Walkthroughs Open Doors and the Downey Walkthrough 
Approach (Ginsberg & Murphy, 2002; Downey, Steffy, English, Frase, & Poston, 2004; Millar, 
2009). 

The guiding questions that were derived from these different sources included: 

• What are the ‘look fors’ for a walkthrough? (identify indicators from the rubric) 

o What are the signs of student engagement? 

o What are the lesson objectives? 

o Are activities aligned with the lesson objectives? 

o What resources/activities foster STEM engagement? 

o Are there opportunities for critical thinking? Students’ creativity? 

• How will the leader support teachers’ growth? 

• What are the action plans for the next visit/cycle? 

2019 – 2020 Leader Coaching 

During the third year of coaching, the leaders and coaches continued the walkthrough 
evaluations that they had conducted during the spring of year two.  Additionally, the STEM 
Academy team developed several PLC sessions that the coach led.  The first meeting included 
introductory activities that allowed the coach, leader, and teachers to determine what type of 
adult learners were part of the team and facilitated norm setting.  The remainder of the PLC 
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sessions were used to examine student artifacts, teacher artifacts, and teacher lessons.  Four 
protocols were used by the PLC team to guide this process.  Depending on the issue being 
analyzed, the team used either the Tuning Protocol, the Consultancy Protocol, the Charette 
Protocol, or the Notice and Wonder Protocol (for details of these protocols obtained from 
Venables, 2011 see appendix A). During the walkthroughs, the leader and coach considered the 
same guiding questions mentioned above, and the process of pre-conference, walkthroughs and 
PLC meeting, and post-conference remained the same as the previous year.  Please see appendix 
F for copies of the coaching cycle forms used during the 2019-2020 academic year.   

Participating Leaders 
During the 2017-18 academic year, six leaders participated in the professional development and 
coaching aspects of the STEM Academy, but their information and responses were not included 
in the research components of the project because SMU was awaiting Research Review Board 
(RRB) approval from Dallas ISD.  Therefore, no survey results or demographic information is 
included in this report about these leaders.   

Overall, 13 leaders participated in the STEM Academy during the 2018-19 academic year.  Of 
these, 10 attended the Leader Academy and completed the leader information survey.  During the 
2019-2020 academic year, eight leaders participated and seven completed the leader information 
survey. The resulting response rates are 76.9% and 87.5% respectively. Table 1 shows the leader 
demographic characteristics for 2018-19 and 2019-20. 

Table 1  
Leader demographic information  
Characteristic 2018-19 2019-20 

# % # % 
Gender Male 2 20% 1 14% 

Female 8 80% 6 86% 
Race Alaska Native 0 0% 0 0% 

Asian 1 10% 1 14% 
Black 5 50% 1 14% 
Native Hawaiian 0 0% 0 0% 
Other Pacific Islander 0 0% 0 0% 
White 4 40% 4 57% 

Ethnicity  Hispanic or Latino 1 10% 2 29% 
Not Hispanic or Latino 9 90% 5 71% 

Total  10 100% 7 100% 
Note: One leader did not indicate their race in 2019-20. Leader descriptive information is not 
available for summer 2017. 
 
Table 2 illustrates the work experience for leaders.  In 2019-20, participating leaders had slightly 
fewer years of general experience, but had more experience teaching science compared to leaders 
in 2018-19.   
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Table 2  
Cohort 1 leaders’ work experience 

 2018-19 2019-20 
 Mean # of Years 

(SD) 
Mean # of Years 

(SD) 

Years in education 18.2 (6.6) 15.7 (4.4) 
Years teaching 15.1 (6.3) 12.6 (5.1) 
Years teaching science 5.1 (6.7) 10.0 (8.2) 
Years as an instructional coach for science 1.5 (2.0) 2.6 (3.5) 
Years as an assistant principal 3.0 (2.6) 1.3 (2.0) 
Years in other careers 7.1 (9.0) 4.7 (5.4) 
Years at current school 5.6 (6.1) 6.1 (4.5) 

Note: Leader descriptive information is not available for summer 2017. 2018-19 n=10; 2019-20 
n=7. 
 
Table 3 illustrates the different undergraduate and graduate degrees leaders obtained, with most 
leaders in both years obtaining graduate degrees in education.  

Table 3 
Cohort 1 Major for participating teachers’ Bachelor’s degrees 

Bachelor’s Degree 2018-19 # 2019-20 # 
Education 2 3 
Biology 2 1 
Interdisciplinary Studies 2 1 
Communication Arts 1 0 
Occupational Training and Development 1 0 
Psychology 1 0 
Allied Health Science 0 1 
Business Administration 0 1 

Master’s Degree 2018-19 # 2019-20 # 
Education 2 2 
Educational Leadership and Policy  2 1 
Bilingual Education 1 0 
Curriculum and Instruction 1 0 
Educational Technology and Design 1 0 
Human Resources 1 0 
Administration 0 1 
Environmental Education 0 1 
Organizational Management 0 1 
Science Education 0 1 

Note: Leader descriptive information is not available for summer 2017.  2018-19 n=10; 2019-20 
n=7. 
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Table 4 highlights that most leaders obtained graduate degrees. Two leaders were enrolled in 
graduate coursework at the time of the 2018-19 survey and one leader was enrolled at the time of 
the 2019-20 survey.   

Table 4 
Graduate Degrees 

Degree Type 
2018-19 2019-20 

# % # % 
Currently Enrolled in Master’s  2 20% 1 14% 
Currently Enrolled in Doctorate 0 0% 0 0% 
Completed Master’s  9 90% 6 86% 
Completed Doctorate 0 0% 0 0% 

Note: Leader descriptive information is not available for summer 2017.  2018-19 n=10; 2019-20 
n=7. 
 
Finally, Table 5 and Table 6 indicate the number of hours of professional development in each 
subject area that the leaders participated in during the previous school year. 

Table 5 
2018 Leaders’ Professional Development during the Previous School Year (n=16) 

Topic None Less than 
6 Hours 

6-15 
Hours 

16-35 
Hours 

More than 
35 Hours 

Instructional coaching 13 2 1 0 0 
Methods of teaching science 7 5 3 1 0 
Instructional leadership 6 8 1 1 0 
Managing instructional change 6 9 1 0 0 
STEM education content 3 5 6 0 2 
Students with disabilities 3 3 3 3 3 
English-language learners 2 5 0 8 1 
Science content 0 1 8 2 5 

 
Table 6 
 2019 Leaders’ Professional Development during the Previous School Year (n=7) 

Topic None Less than 
6 Hours 

6-15 
Hours 

16-35 
Hours 

More than 
35 Hours 

Managing instructional change 2 2 1 2 0 
STEM education content 2 2 1 0 2 
Methods of teaching science 1 2 0 3 1 
Science content 1 1 1 1 3 
Instructional coaching 0 1 3 2 1 
Instructional leadership 0 0 3 3 1 
Students with disabilities 0 7 0 0 0 
English-language learners 0 6 1 0 0 
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Leader Academy and Coaching Evaluation Surveys 
The leaders were asked to participate in several surveys, including a leader academy evaluation 
survey, a leader coaching evaluation survey, and a leader STEM perceptions, practice, and 
culture (PPC) survey.  

The leader academy evaluation survey was revised slightly from 2018-19 to 2019-20. In summer 
2018, the survey included 18 Likert items ranging from strongly agree to strongly disagree and 
four open response questions. In spring 2020, the survey included 23 Likert items ranging from 
strongly agree to strongly disagree and eight open response questions. The 2018 survey is saved 
https://smu.box.com/s/ahm3nj1tf0u4k0zbohs8r03x5bizdxpo. The 2020 survey is saved 
https://smu.box.com/s/9gytijo9yuaq4qg5byk0vw1eryr81wuh. 

Similarly, the leader coaching evaluation survey was revised slightly from 2018-19 to 2019-20. 
In 2018-19, the leader coaching evaluation survey included one ranking item, 10 Likert 
agreement items, and 11 open response questions.  In 2019-20, the leader coaching evaluation 
survey included one ranking item, 11 Likert agreement items, and 11 open response questions. 
The 2018-19 survey is saved https://smu.box.com/s/vhcvl9ad99tbky2ge8oqkfh2eudkwjmj. The 
2019-20 survey is saved https://smu.box.com/s/4qzzcx02r1fw8xksywa2docdegmvowev. 

The STEM PPC survey consisted of two major components.  The first was a set of seven 
practices that leaders may engage in while providing support to science teachers.  The leaders 
were asked to rate the importance of each, indicate their own personal confidence level with 
implementing the practice, and indicate the frequency that they actually implemented each 
practice at their schools.  The second portion of the STEM PPC included nine statements about 
teaching and STEM visibility on campus and each leader indicated the extent to which they 
agreed with each statement.  A copy of the STEM PPC can be found at 
https://smu.box.com/s/3szpu5uttsu79qg6g6exiyga2xlj8prr. 

Results  
The results in this section are guided by the key areas and are grouped based on leader 
perceptions (a) overall, (b) specific to active learning strategies in the classroom, which includes 
PBL, MBI, and the 5E model, (c) specific to application of activities that teach and incorporate 
the scientific process standards, (d) specific to content knowledge, and (e) specific to 
differentiated support for teachers. We examine leaders’ perceptions quantitatively by looking at 
agreement rates.  
 
In 2018-19, 13 leaders participated in the summer academy and coaching. Only nine of the 
thirteen responded to the summer 2018 leader academy evaluation survey (69%) and only six of 
the thirteen responded to the 2018-19 leader coaching evaluation survey (46%).   
 
Leaders were only eligible for leader coaching during the academic year if more than one teacher 
at their campus participated in the STEM Academy. In 2019-20, the Leader Academy was not 
held during the summer due to challenges associated with scheduling leader time during their 
contract hours.  Therefore, the Leader Academy for the third year was held during the academic 

https://smu.box.com/s/ahm3nj1tf0u4k0zbohs8r03x5bizdxpo
https://smu.box.com/s/9gytijo9yuaq4qg5byk0vw1eryr81wuh
https://smu.box.com/s/vhcvl9ad99tbky2ge8oqkfh2eudkwjmj
https://smu.box.com/s/4qzzcx02r1fw8xksywa2docdegmvowev
https://smu.box.com/s/3szpu5uttsu79qg6g6exiyga2xlj8prr
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year, which allowed greater participation.  Additionally, SMU invited all leaders to the spring 
leader academy, regardless of the number of teachers participating, resulting in eight leaders 
participating in one or both components of the Leader Academy. Seven leaders participated in 
the spring leader academy and four leaders participated in leader coaching. Five of the seven 
who attended the Academy responded to the spring 2020 leader academy evaluation survey 
(71%).  On the 2019-20 leader coaching evaluation survey, two responded, which is 50% of the 
leaders receiving coaching treatment.  The content of the academy and coaching evaluation 
surveys was updated each year to reflect revisions to the content and structure of the academy 
and coaching. In addition, leader participation changed across years, both in sample size and who 
participated. As such, we present the results by year without making cross year comparisons.  
 
The STEM PPC survey was given three times over the course of the Leader Academy.  The first 
was in the summer 2018, and nine of the 13 participating leaders (69%) completed the survey.  
The second administration was in the summer 2019, and 6 of the 8 participating leaders (75%) 
completed the survey. The final survey was administered in spring 2020, and four of four leaders 
(100%) engaged in coaching completed the survey.    

Leader Academy Evaluations Summer 2018 and Spring 2020 

Leaders attended the Leader Academy in summer 2018, then again in spring 2020. It should be 
noted that only one leader completed the leader academy evaluation survey in both summer 2018 
and spring 2020 due to changes in school leadership and STEM Academy participation. 

The majority of 2018 and all 2020 leaders agreed that they would share the knowledge they 
gained with their colleagues, that the Academy was a valuable professional development 
opportunity, and that the content of the Academy met their expectations (see Figure 4). 
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Figure 4.  Percent of leaders who agreed or disagreed with overall statements about the Leader 
Academy. (Summer 2018 n=9; Spring 2020 n=5) 
 
Regarding the inquiry-based instructional strategies of PBL and MBI, 89% (8/9) of the 2018 
leaders agreed that the Leader Academy deepened their understanding and provided them with 
necessary tools to apply these principles at their campuses (Figure 5).  Similarly, 89% (8/9) of 
the summer 2018 leaders agreed that the Leader Academy deepened their understanding of 
STEM integration, which focused on applying process standards and cross-curricular content in 
the science classroom.  Figure 5 shows these results, along with the responses from the spring 
2020 leaders, who were 100% (5/5) in agreement.  New statements about 5E were added to the 
spring 2020 academy evaluation survey, and leaders also responded 100% (5/5) in agreement 
with these.     
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Figure 5.  Percent of leaders who agreed or disagreed with statements about inquiry-based 
instructional strategies presented during the Leader Academy. (Summer 2018 n=9; Spring 2020 
n=5)  
 
Leaders in both years had high agreement, eight out of nine (89%) and five out of five (100%) 
respectively, to the statement that the Leader Academy deepened their understanding of STEM 
integration in middle school (Figure 6). 
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Figure 6.  Percent of leaders who agreed or disagreed with the statement about process standards 
as presented through STEM integration during the Leader Academy. (Summer 2018 n=9; Spring 
2020 n=5) 
 
Additionally, 89% (8/9) of the summer 2018 leaders and 100% (5/5) of the spring 2020 leaders 
agreed that the structure of the Academy enhanced their understanding of middle school science 
content and believed that this would help them support science instruction on their individual 
campuses (Figure 7).

 
 
Figure 7.  Percent of leaders who agreed or disagreed with statements about science content 
knowledge presented during the Leader Academy. (Summer 2018 n=9; Spring 2020 n=5) 
 
Finally, the majority of leaders agreed with statements concerning differentiated support for the 
teachers in their departments, including team building, non-traditional classroom observation 
strategies, crucial conversations, and the role administration plays in supporting STEM education 
(Figure 8).  Additionally, new statements about transitional management, time management, 
supporting adult learners, and the use of protocols to facilitate PLC meetings were added to the 
spring 2020 survey.  All spring 2020 leaders agreed or strongly agreed with all of these 

11%

20%

33%

80%

56%

0% 20% 40% 60% 80% 100%

Spring 2020

Summer 2018The STEM Leader Academy 
deepened my understanding 

of STEM integration in 
middle school.

Strongly Disagree Disagree Agree Strongly Agree

11%

11%

33%

33%

100%

56%

100%

56%

0% 20% 40% 60% 80% 100%

Spring 2020

Summer 2018

Spring 2020

Summer 2018The knowledge I gained at 
the STEM Leader Academy 

will help me in the support of 
science instruction at my campus.

Strongly Disagree Disagree Agree Strongly Agree



 

 21 

statements, and the agreement rate for summer 2018 leaders ranged from 78% (7/9) to 100% 
(9/9).    
 
 

 
Figure 8.  Percent of leaders who agreed or disagreed with statements about differentiated 
support strategies presented during the Leader Academy. (Summer 2018 n=9; Spring 2020 n=5) 
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In addition to the analyses described previous, we examined means and standard deviations for 
each item. Items on the academy evaluation survey were assigned a score of 1 for “Strongly 
Disagree”, 2 for “Disagree”, 3 for “Agree”, and 4 for “Strongly Agree”. The means represent all 
leaders who participated in the leader academy.  In general, leaders responded mostly favorably 
about their experience in the leader academy in both summer 2018 and spring 2020. The mean 
response for each item was slightly higher for the spring 2020 leader academy compared to the 
summer 2018 leader academy.  Means for summer 2018 range from 3.0 to 3.7, which indicates 
leaders tended to agree with most statements.  Means for spring 2020 range from 3.2 to 4.0.  In 
summer 2018, leaders rated certain items as strongly disagree (e.g., “The STEM Academy 
deepened my understanding of team building”).  In spring 2020, all five leaders agreed or 
strongly agreed with all statements.  See Table 10 in appendix G for the means and standard 
deviations by item. 

Leader Coaching Evaluation Spring 2019 and Spring 2020 

A total of six leaders completed the spring 2019 coaching evaluation survey. Table 7 illustrates 
their ranking of usefulness of coaching activities throughout the school year. Half of the 2018-19 
leaders ranked “Classroom walk-throughs with your SMU coach” as the most useful followed by 
“conferencing with your SMU coach before and/or after PLCs”. Although not shown in the table 
due to small sample size, responses in 2019-20 were similar. In 2019-20, two of the three listed 
the PLC meeting with their campus teachers and SMU coach as the most useful.  The third leader 
listed the Leader Academy as the most useful.  The Leader Coaching Evaluation data is not 
included in this section for the spring 2020 timepoint, because fewer than 5 leaders completed 
the survey, and the collected sample therefore did not meet the required size for analysis and 
inclusion in this report.  A summary of the three leader responses in spring 2020 is included at 
the end of this results section. 

Table 7 
Ranking of STEM Academy Supports in spring 2019 (n = 6) 
 Rank of Usefulness 

Aspect 1 2 3 4 5 6 
Classroom Walk-throughs 3 (50%) 2 (33%) 0 (0%) 0 (0%) 1 (17%) 0 (0%) 

Conference about Walk-throughs 2 (33%) 2 (33%) 2 (33%) 0 (0%) 0 (0%) 0 (0%) 
Conference about PLCs 1 (17%) 0 (0%) 2 (33%) 2 (33%) 1 (17%) 0 (0%) 

PLC Meetings 0 (0%) 2 (33%) 1 (17%) 2 (33%) 1 (17%) 0 (0%) 
Summer PD 0 (0%) 0 (0%) 1 (17%) 2 (33%) 1 (17%) 1 (17%) 
Book Study 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (33%) 1 (17%) 

Note. 1 indicates most useful and 6 indicates least useful.  
Note. Aspects are ordered from most useful to least useful.  
 
Leaders were also asked about their perception of different aspects of coaching. Figure 14 
summarizes the leaders’ responses.  Most leaders either agreed or strongly agreed that coaching 
activities were valuable, improved their ability to lead science teachers, improved their 
understanding of the process standards, improved their understanding of high-quality science 
instruction, and improved their ability to engage students in STEM.  The highest levels of 
agreement were for the two aspects that incorporated pre and post conferencing. Although not 
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shown in the figure due to small sample size, the two 2019-20 leaders who completed the survey 
either agreed or strongly agreed with all but one item on the survey. The only item that these two 
leaders disagreed with was that the aspects of the STEM Academy coaching improved their 
ability to engage parents in understanding STEM.    
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Figure 9.  Leader Perceptions about how Various Aspects of the Leader Academy Influenced 
their Understanding and Abilities (n=6) 
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Leaders were also asked their perceptions of the STEM Academy in general and their confidence 
in supporting the key areas of the STEM Academy (e.g., PBL, MBI). Tables 8 and 9 summarize 
the leaders’ responses. In all areas, the majority of leaders, five out of six (83%) to six out of six 
(100%) perceived the STEM Academy as helpful for teachers at their school, and leaders felt 
confident in assisting science teachers with active-learning strategies.    
 
Table 8 
The STEM Academy has Supported Science Teachers at My School with Implementing: (n=6) 

Statement 
Strong 

Disagree/Disagree 
Agree/Strongly 

Agree 
Inquiry-based instruction  0 (0%) 6 (100%) 
Scientific process standards 0 (0%) 6 (100%) 
STEM education community-based resources 0 (0%) 6 (100%) 
Project-based learning  1 (17%) 5 (83%) 
Maker-based instruction  1 (17%) 5 (83%) 
High-quality science content knowledge   1 (17%) 5 (83%) 
Differentiation strategies to support all 
learners 

1 (17%) 
 

5 (83%) 
 

 
Table 9 
I Feel Confident in my Ability to Support Teachers in Implementing: (n=6) 

Statement 
Strong 

Disagree/Disagree 
Agree/Strongly 

Agree 
Inquiry-based instruction  0 (0%) 6 (100%) 
Project-based learning  0 (0%) 6 (100%) 
The scientific process standards 0 (0%) 6 (100%) 
Science content knowledge  0 (0%) 6 (100%) 
Differentiation strategies to support all learners 0 (0%) 6 (100%) 
Encouraging students to consider STEM 
careers 

0 (0%) 
 

6 (100%) 
 

Maker-based instruction  1 (17%) 5 (83%) 
Community-based STEM education resources  1 (17%) 5 (83%) 
Encouraging student engagement in STEM 1 (17%) 5 (83%) 
Engaging parents in understanding STEM 1 (17%) 5 (83%) 

 
Three of the 2018-19 leaders participated in the book study and were asked how that aspect of 
the coaching influenced their understandings and abilities.  All three agreed that the book study 
improved their ability to lead science teachers, their understanding of high-quality STEM 
instruction, and their ability to engage students with STEM.  Two of the three leaders (67%) felt 
the book study improved their understanding of the process standards and was an overall 
valuable addition to the Leader Academy.  Only one of three (33%) felt that it improved their 
understanding of the resources needed to support inquiry-based instruction, their ability to 
encourage students in STEM careers, or their ability to engage parents in understanding STEM.    
 
After observations and campus visits by the SMU coach for the 2019-20 academic year were 
finished, the participating leaders were asked to complete a coaching evaluation survey.  Only 
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three leaders submitted any responses, and only two leaders completed the evaluation.  When 
asked to rank the aspects of the STEM Academy supports from most to least useful, two of the 
three listed the PLC meeting with their campus teachers and SMU coach as the most useful.  The 
third teachers listed the Leader Academy as the most useful. 

STEM PPC Survey 

The SMU team developed the STEM PPC survey to measure leaders’ perceived confidence, 
importance, and frequency in using active learning strategies. Each year the participating leaders 
at schools with more than one participating teacher were asked to complete the STEM PPC.   
Due to changes in leadership at each school and attrition of participating teachers across years, 
the sample size of leaders completing the STEM PPC was small.  In the summer of 2018 nine 
leaders completed this survey and in the summer of 2019 six leaders completed this survey.  The 
STEM PPC survey was not included for the spring 2020 timepoint, because fewer than 5 leaders 
completed the survey, and the collected sample therefore did not meet the required size for 
analysis and inclusion in this report.  Additionally, only one leader participated in all three 
timepoints of data collection.  While the following figures show the results for two years, caution 
should be taken when making comparisons across years because the individual leaders are not 
consistent.   

Figure 10 illustrates the means for the importance, confidence, and frequency of STEM practices 
across all items on the STEM PPC survey.  Leaders tended to rate the frequency in which they 
implement practices the highest, although this was on a six-point scale while importance and 
confidence were on four-point scales, so they cannot be directly compared.  Leaders rated the 
importance of implementing the practices higher than their confidence in implementing the 
practices.  To summary statistics by item, please reference Table 10 in appendix G.  

 

Figure 10.  Leaders’ Perceived Importance, Confidence, and Frequency on all STEM PPC Items. 
Summer 2018 n=9; Summer 2019 n=6) 
 
Figures 11, 12, and 13 highlight the frequency, importance, and confidence for the individual 
practices listed in items on the STEM PPC survey, with most items following the same pattern 
mentioned in Figure 10.  Additional descriptive statistics for each item can be found in Table 12 
in appendix G.  Compared to leaders in summer 2018, leaders in summer 2019 reported higher 
frequency of use for the seven items on the STEM PPC survey, as shown in Figure 11.   
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Figure 11.  Leaders’ Perceived Frequency of Individual STEM PPC Items (Summer 2018 n=9; 
Summer 2019 n=6) 
 
Compared to leaders in summer 2018, leaders in summer 2019 reported higher perceived 
importance of use for six of the seven items, and no change in use for one of the six items, on the 
STEM PPC survey, as shown in Figure 12.  These values were all very close to the maximum 
score of four, so it is also possible that a ceiling effect contributed to consistency in responses.  
The leaders at both timepoints indicated that each practice was of very high importance, with the 
mode being four for all seven items except for ‘Lead science professional learning communities’ 
in 2018-19.   

 
Figure 12.  Leaders’ Perceived Importance of Individual STEM PPC Items (Summer 2018 n=9; 
Summer 2019 n=6) 
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Compared to leaders in summer 2018, leaders in summer 2019 reported higher perceived 
confidence of use for two items, remained constant for two items, and decreased for three items, 
as shown in Figure 13.  The means and standard deviations for each item can be found in Table 
12 in appendix G.    

 
Figure 13.  Leaders’ Perceived Confidence of Individual STEM PPC Items (Summer 2018 n=9; 
Summer 2019 n=6) 
 
Figure 14 emphasizes leaders’ degree of agreement that their school incorporates nine STEM 
related practices.  In general, school-level items, such as “My school emphasizes to students the 
importance of STEM”, had higher level of agreement among leaders than teacher-level items 
such as “The science teachers on my campus use project-based learning when teaching science 
lessons”.   
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Figure 14.  Percent of Leaders by Agreement to Statements about their Campuses (Summer 2018 
n=9; Summer 2019 n=6) 
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Summary 

Overall. The majority of the leaders found the Leader Academy and subsequent coaching 
beneficial.  Leaders found the support and conferencing valuable and also appreciated the 
understanding that they gained about the aspects of high-quality inquiry-based science 
instruction that their teachers were implementing in the classroom.  They felt that the Leader 
Academy and coaching helped them better support the science instruction occurring on their 
campuses, which ultimately improved the engagement of both students and parents in STEM. 

Leader Academy. Leaders tended to agree with most statements on the leader academy survey in 
both summer 2018 and spring 2020.  In summer 2018, leaders were mostly positive of the leader 
academy. In a few instances, leaders rated certain items as strongly disagree.  An example of 
such item includes, “The STEM Academy deepened my understanding of team building”.  In 
spring 2020, all five leaders agreed or strongly agreed with all statements, which suggested 
improvement in the overall quality of the leader academy.  It should be noted that only one 
leader completed the leader academy evaluation survey in both 2018 and 2020 due to changes in 
school leadership. 

Leader Coaching. Across both years, leaders tended to rank “Classroom walk-throughs with 
your SMU coach” as the most useful aspect of coaching, followed by “conferencing with your 
SMU coach before and/or after PLCs”. In 2018-19, most leaders either agreed or strongly agreed 
that STEM Academy activities were valuable, improved their ability to lead science teachers, 
improved their understanding of the process standards, improved their understanding of high-
quality science instruction, and improved their ability to engage students in STEM. In all areas, 
leaders perceived the STEM Academy as helpful for teachers at their school, and leaders felt 
confident in assisting science teachers with active-learning strategies. Only two leaders 
participated in the coaching evaluation survey in 2019-20. The only statement that these two 
leaders disagreed with was that the aspects of the STEM Academy coaching improved their 
ability to engage parents in understanding STEM. 

STEM PPC. Leaders rated the importance of implementing the practices higher than their 
confidence in implementing the practice.  Compared to leaders in summer 2018, leaders in 
summer 2019 reported higher frequency of use for the seven items on the STEM PPC survey. 
Compared to leaders in summer 2018, leaders in summer 2019 reported higher perceived 
importance of use for six items and remained constant for one item, but all items were rated at or 
near the top of the scale for all timepoints, indicating a ceiling effect. Compared to leaders in 
summer 2018, leaders in summer 2019 reported higher frequency of use for two items, remained 
constant for two items, and decreased for three items, indicating wider variability between either 
campuses or leaders.  

Conclusion and Recommendations 
Overall leaders who participated in the STEM Academy found the Leader Academy to be 
valuable.  The opportunity to network with other campus leaders and get training in the specific 
inquiry-based techniques that their participating teachers were implementing in the classroom 
helped them be better prepared to support the teachers at their specific campuses.  The leaders 
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reported that the Leader Academy helped them better understand both the scientific process 
standards and the resources that the participating teachers needed to engage in high-quality 
inquiry-based science instruction.  This improved understanding made them better equipped to 
support the teachers at their individual campuses and should translate to improved outcomes for 
students and teachers. 

The leaders also felt strongly that the STEM Academy had improved the teachers at their 
campuses’ ability to deliver science instruction using a variety of inquiry-based pedagogical 
strategies.  Most leaders also felt that the STEM Academy was improving an emphasis on STEM 
instruction and careers, although this is an area that could still be improved upon.  Additionally, 
outreach to parents was considered important, but was identified as an opportunity for 
improvement.   

Finally, an interesting division emerged between leaders’ perceptions about their campuses in 
general and the science teachers at their campuses specifically.  Leaders saw their schools as 
encouraging interest in STEM and emphasizing the importance of STEM to students and parents, 
but did not always agree that the teachers were employing the inquiry-based methods (i.e. PBL 
and MBI).  While it is important for a campus to have an encouraging culture towards STEM, it 
is also important that science teachers employ inquiry-based pedagogies.  It is possible that many 
leaders are more attuned to the external factors, such as parents, and are therefore able to 
recognize and rate the level of engagement and participation in these groups.  The difference in 
leader perceptions of engagement in school and classroom STEM practices warrants further 
investigation in future work.  

Ultimately, future implementations of the STEM Academy should continue to engage and coach 
campus leaders.  Ideally, these leaders should be able to spend a significant amount of time 
observing, coaching, and supporting their campus science teachers.  Three recommendations for 
improving the Leader Academy in the future are suggested, based on the results and analysis 
within this report.  

1. Only three leaders participated in the book study, and all three leaders who participated 
found it valuable overall.  In the future, project staff should clearly communicate time 
commitments to leaders.  Since participants found the experience beneficial, the 
recommendation would be to first increase participation before deciding whether this 
aspect of the STEM Academy warrants modification.   

2. A second recommendation for the STEM Academy would be to encourage continuity in 
leader participation across years.  If continuity is not possible due to leaders’ changing 
roles at the campuses, the project team should prepare to incorporate new leaders every 
year and should have a plan to integrate new leaders into the program.   

3. Finally, the components that leaders ranked as most valuable typically included an aspect 
of conferencing with the SMU coach.  Whether it was conducting walkthroughs with the 
coach or pre and post conferencing about a PLC meeting, the leaders reported that these 
supportive coaching interactions were the most useful.  Future iterations of the STEM 
Academy should continue to include a significant conferencing and coaching component 



 

 32 

for the campus leader, in order to facilitate positive outcomes at the teacher and student 
levels.   
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Appendix A – Protocols Used During 2019-20 PLCs 

 
 

 
 
 
 
Explanation: 
https://www.youtube.com/watch?v=KizRWfuT5uQ 
 

https://www.youtube.com/watch?v=KizRWfuT5uQ
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Appendix B – Leader Academy Presenter Biographies 

 
Cassandra Hatfield: Cassandra received her B.S. in Interdisciplinary Studies - 
Mathematics from Texas A&M University Commerce and her M.Ed. in Leadership of 
Learning from Abilene Christian University where she received certification as a K-12 
Principal and in Conflict Resolution. Prior to arriving at SMU, she served as an 
Elementary Math Specialist for two area school districts. Her primary role was to support 
campus administrators with coaching teachers in pedagogy, including classroom 
discourse and mathematical content, as well as writing district curriculum and 
assessments. She has taught 4th - 8th grade mathematics and worked on various national, 
state, and local assessment projects.   

Alain Mota: Alain Mota is the STEM Development and Implementation Coordinator at 
RME. He has a Master of Science in Interdisciplinary Studies (Environmental 
Engineering/Geophysics/Public Health) and is a current graduate student Master of Fine 
Arts Design and Innovation.  In this role, he supports campus leaders and science 
teachers in the delivery of classroom lessons that focus on the integration of STEM and 
active learning techniques through individualized coaching, co-planning and facilitating 
Professional Learning Communities, and feedback following classroom observations. 
This role is part of SMU’s STEM Academy for Science Teachers and Leaders initiative, 
intended to increase student achievement in science, student interest in STEM and 
students' persistence in STEM coursework by supporting teachers' professional 
knowledge and skills, and campus administrators' instructional leadership skills.  
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Appendix C – Academy Topic Definition Posters and 
Diagrams  

 

Figure 15. Posters developed during the Leader Academy to define five different essential 
components of the STEM Academy. 
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Figure 16. Venn Diagrams connecting the five essential components of the STEM Academy. 
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Appendix D – Perspectives on Learning Environments 
Posters 

 
  

Figure 17. Posters developed by leaders about the four different perspectives on learning 
environments, including the definition, evidence, pros, and cons.    
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Appendix E – PLC Key Question Posters 

 

 

Figure 18. Posters developed by the leaders to share their reflections and ideas about an essential 
question for PLC development. 
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Appendix F – 2019-20 Leader Coaching Forms  
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Appendix G – Data Tables 

Table 10 
 
Leader Academy Evaluation Over Time 

  Summer 2018  2019-20 

Item n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

The STEM Leader Academy 
was a valuable professional 
development opportunity.  

9 3.3 
(1.00) 

1 (11 %) 0 (0%) 3 
(33%) 

5 (56%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The knowledge I gained at the 
STEM Leader Academy will 
help me in the support of 
science instruction at my 
campus. 

9 3.3 (1.0) 1 (11%) 0 (0%) 3 
(33%) 

5 (56%) 5 4.0 (0.0) 0 (0%) 0 (0%) 0 (0%) 5 (100%) 

The content of the STEM 
Leader Academy met my 
expectations. 

9 3.2 
(1.09) 

1 (11%) 1 (11%) 2 
(22%) 

5 (56%) 5 4.0 (0.0) 0 (0%) 0 (0%) 0 (0%) 5 (100%) 

The structure of the STEM 
Leader Academy enhanced 
my understanding of the 
science content for middle 
school. 

9 3.4 
(0.73) 

0 (0%) 1 (11%) 3 
(33%) 

5 (56%) 5 4.0 (0.0) 0 (0%) 0 (0%) 0 (0%) 5 (100%) 

I will share the knowledge I 
gained from the STEM 
Leader Academy experiences 
with my colleagues. 

9 3.6 
(0.53) 

0 (0%) 0 (0%) 4 
(44%) 

5 (56%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
deepened my understanding 
of STEM integration in 
middle school. 

9 3.4 
(0.73) 

0 (0%) 1 (11%) 3 
(33%) 

5 (56%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
deepened my understanding 
of project-based learning. 

9 3.3 
(0.71) 

0 (0%) 1 (11%) 4 
(44%) 

4 (44%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
deepened my understanding 
of maker-based instruction. 

9 3.2 
(0.67) 

0 (0%) 1 (11%) 5 
(56%) 

3 (33%) 5 3.4 (0.55) 0 (0%) 0 (0%) 3 (60%) 2 (40%) 

The STEM Leader Academy 
deepened my understanding 

9 3.4 
(0.73) 

0 (0%) 1 (11%) 3 
(33%) 

5 (56%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 
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  Summer 2018  2019-20 

Item n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

of non-traditional classroom 
observation tools/methods. 
The STEM Leader Academy 
deepened my understanding 
of team building. 

9 3.0 (1.0) 1 (11%) 1 (11%) 4 
(44%) 

3 (33%) 5 3.6 (0.55) 0 (0%) 0 (0%) 2 (40%) 3 (60%) 

The STEM Leader Academy 
deepened my understanding 
of administrative roles in 
support of STEM education. 

9 3.7 
(0.50) 

0 (0%) 0 (0%) 3 
(33%) 

6 (67%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
deepened my understanding 
of supporting diverse 
learners. 

9 3.3 
(0.71) 

0 (0%) 1 (11%) 4 
(44%) 

4 (44%) 5 3.2 (0.45) 0 (0%) 0 (0%) 4 (80%) 1 (20%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
project-based learning. 

9 3.0 
(0.87) 

1 (11%) 0 (0%) 6 
(67%) 

2 (22%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
maker-based instruction. 

9 3.1 
(0.60) 

0 (0%) 1 (11%) 6 
(67%) 

2 (22%) 5 3.4 (0.55) 0 (0%) 0 (0%) 3 (60%) 2 (40%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
non-traditional classroom 
observation. 

9 3.1 
(0.60) 

0 (0%) 1 (11%) 6 
(67%) 

2 (22%) 5 3.6 (0.55) 0 (0%) 0 (0%) 2 (40%) 3 (60%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
crucial conversations. 

9 3.2 
(0.44) 

0 (0%) 0 (0%) 7 
(78%) 

2 (22%) 5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
deepened my understanding 
of time management. 

      5 3.6 (0.55) 0 (0%) 0 (0%) 2 (40%) 3 (60%) 

The STEM Leader Academy 
deepened my understanding 
of developing professional 
learning communities (PLCs). 

      5 4.0 (0.0) 0 (0%) 0 (0%) 0 (0%) 5 (100%) 

The STEM Leader Academy 
deepened my understanding 

      5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 
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  Summer 2018  2019-20 

Item n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

n Mean 
(SD) 

# (%) 
Strongly 
disagree 

# (%) 
Disagree 

# (%) 
Agree 

# (%) 
Strongly 
Agree 

of inquiry-based lessons using 
5E. 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
transitional management. 

      5 3.6 (0.55) 0 (0%) 0 (0%) 2 (40%) 3 (60%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
using protocols to facilitate 
PLCs. 

      5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
supporting adults as learners. 

      5 3.6 (0.55) 0 (0%) 0 (0%) 2 (40%) 3 (60%) 

The STEM Leader Academy 
provided me with the tools I 
need to apply the principles of 
inquiry-based lessons using 
5E. 

      5 3.8 (0.45) 0 (0%) 0 (0%) 1 (20%) 4 (80%) 
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Table 11 
 
Summary Statistics for Leaders’ Perceived Importance, Confidence, and Frequency as measured 
on the STEM PPC 

Timepoint Statistic Importance Confidence Frequency 
  Sum Mean Sum Mean Sum Mean 

Summer 2018 
(n=9) 

Mean  
SD 

26.0  
1.2 

3.7 
0.2 

23.8 
2.6 

3.4 
0.4 

28.0  
5.2 

5.0 
0.7 

Min 24 3.4 21 3.0 20 3.9 
Max 28 4.0 28 4.0 35 6.0 

Summer 2019 
(n=6) 

Mean 
SD 

27.8 
0.4 

4.0 
0.1 

23.7 
3.6 

3.4 
0.5 

34.3 
2.7 

4.9 
0.4 

Min 27 3.9 20 2.9 30 4.3 
Max 28 4.0 28 4.0 38 5.4 

Spring 2020 
(n=4) 

Mean 
SD 

27.5 
1.0 

3.9 
0.1 

28.0 
0.0 

4.0 
0.0 

34 
2.9 

4.9 
0.4 

Min 26 3.7 28 4.0 30 4.3 
Max 28 4.0 28 4.0 37 5.3 

 
Table 12 
 
Means and Standard Deviations for Leaders’ Perceived Importance, Confidence, and Frequency 
over Time on the STEM PPC 

Item  Summer 2018  Summer 2019 
n Imp. Conf. Freq. n Imp. Conf. Freq. 

Participate in professional learning 
communities within the science department 

9 3.8 
(.44) 

3.2 
(.44) 

4.3 
(1.2) 

6 4.0 
(0) 

3.5 
(.55) 

5.3 
(.52) 

Observe science teachers’ instruction 9 3.9 
(.33) 

3.3 
(.50) 

4.3 
(1.1) 

6 4.0 
(0) 

3.5 
(.55) 

5.0 
(.63) 

Observe science teachers and provide 
feedback about learner-centered classrooms 

9 3.8 
(.44) 

3.3 
(.50) 

3.7 
(.87) 

6 4.0 
(0) 

3.3 
(.52) 

4.8 
(.75) 

Observe science teachers and provide 
feedback about classroom management 

9 3.6 
(.53) 

3.6 
(.53) 

3.8 
(1.1) 

6 4.0 
(0) 

3.3 
(.52) 

4.7 
(.52) 

Observe science teachers and provide 
feedback about student engagement 

9 4.0 
(0.0) 

3.6 
(.53) 

4.3 
(1.0) 

6 4.0 
(0) 

3.5 
(.52) 

4.7 
(.52) 

Lead science professional learning 
communities 

9 3.1 
(.60) 

3.2 
(.44) 

4.1 
(1.6) 

6 3.8 
(.41) 

3.2 
(.75) 

5.3 
(.82) 

Actively engage in the review of science 
student assessment data with teachers 

9 3.9 
(.33) 

3.6 
(.53) 

3.4 
(1.2) 

6 4.0 
(0) 

3.3 
(.52) 

4.5 
(.55) 

Note for Tables 11 and 12: Means are based on the 7 items included on the survey. Leaders reported the 
importance of and their confidence in using active learning strategies on a four-point scale where 1= 
“not confident/important at all”, 2= “not very confident/important”, 3= “Important/Confident”, and 4= 
“Very important/confident.” Leaders reported frequency on a six-point scale where 1 = “Less often than 
1 time per month”, 2 = “1 time per month”, 3 = “2-3 times per month”, 4 = “1 time per week”, 5 = “2-3 
times per week”, and 6 = “every day.” 
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