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ABSTRACT 

There is a huge divide in the academic performance of economically 

disadvantaged students and their peers. Many school districts, especially those that serve 

a disproportionate percentage of economically disadvantaged students, have chosen to 

address this achievement gap by narrowing the curriculum and focusing instruction time 

on test preparation strategies. While this may appear to treat the surface symptoms, it 

does nothing to address these students’ actual issues. This study followed key design-

based school improvement, insider action research methodological principles, and 

intervention strategies advocated and discussed in Mintrop (2016) and Coghlan and 

Brannick (2014). This study sought to examine how a particular elementary school 

campus could transform current practices that relied on rote memorization and surface 

knowledge instruction into a culture of learning that would embrace practices of deeper 

learning and student-centered instructional methods. This study explored the impact of 

school principals nurturing robust cultures of collaboration and strong feelings of 

professional self-efficacy among teachers as intentional means to promote teachers’ 

instructional effectiveness. The results and findings of this action research study showed 

that when (a) principal coaching, (b) professional development, and (c) the creation of 

functioning PLCs are used effectively and in conjunction with one another, there is the 

potential for positive, measurable impacts on teacher self-efficacy, student engagement, 

and the amount of deeper learning opportunities afforded to students. 
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CHAPTER I 

INTRODUCTION TO THE STUDY 

While urban school districts and campuses have their unique challenges, research 

and current literature on the challenges facing rural schools are limited, compared to the 

available body of work on the challenges of urban schools. The lack of high-paying jobs 

coupled with negative job growth has often resulted in rural communities having high 

poverty rates. This is an issue for rural school districts because economically 

disadvantaged students have historically performed worse than not economically 

disadvantaged students across all grade levels and subject areas (Banerjee, 2016). One of 

the major contributing factors is that economically disadvantaged students are less likely 

to have the technology and other educationally related resources at home (Gorski, 2013). 

There is not an easy fix or one-size-fits-all bundle of strategies that will work for all low-

income students in every situation. However, the achievement gap for these students can 

be addressed at the local level (Gorski, 2013). 

Many school districts have addressed the achievement gap by narrowing the 

curriculum and focusing instruction time on test preparation strategies. While this may 

appear to treat the surface symptoms, the impact on student achievement is limited. These 

schools fail their students by opting to provide them instruction that relies on “rote, low-

level instruction and reinforces students’ messages of inadequacy and limited potential” 

(Farrington, 2013, p. 9). School districts need to search for ways to transform current 

practices that rely on rote memorization and surface knowledge instruction into a culture 

of learning that embraces practices of deeper learning and student-centered instructional 

methods.  
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One avenue that school districts can take to address this is by integrating project-

based learning into the curriculum. One of the most effective project-based learning 

strategies is realized by incorporating STEM (science, technology, engineering, and 

mathematics) projects. According to Hansen and Gonzalez (2014), “commonly advocated 

STEM instructional principles have a significant association with student performance” 

(p. 162). Access to STEM technology and skills impacts overall student curricular 

engagement. Authentic student achievement is related to inquiry-based learning (Gill, 

2014).  

Within an inquiry-based learning environment, rote memorization and  
worksheets fall away to students working and learning hand-in-hand with their  
teachers and external experts as they construct knowledge in a disciplined manner 
and explore new ideas and share their findings. (Gill, 2014, p. 111) 

Inquiry-based learning is an important component of any STEM or problem-based 

learning (PBL) curriculum framework. These cumulate to establish a climate of deeper 

learning (Martinez & McGrath, 2014). 

For this process to be effective, the school needs strong campus leadership that 

takes an active role in coaching and providing professional learning opportunities for 

staff and teachers who are receptive to change and confident in their instructional 

abilities. Research has shown that principals and campus leaders of effective and high-

performing campuses share some of the same qualities. These “principals were very 

involved in the management of their instructional programs, carefully selecting staff, 

using data to monitor student progress, providing school-wide and individual 

instructional support, and aligning available resources to achieve school goals” (Klar & 

Brewer, 2013, p. 31). Currently, there is a lack of well-designed campus-level studies 
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investigating how school principals can best approach nurturing robust cultures of 

collaboration to build strong feelings of professional self-efficacy among teachers as 

intentional means to promote teachers’ instructional effectiveness. 

Organizational Context of the Insider Action Research Study 

The elementary school in the current study is in Oklahoma in a school district that 

consists of a single elementary school, middle school, and high school. The district serves 

approximately 730 total students. The district is classified as rural and located in a town 

with under 5,000 people. The town is situated farther than 100 miles from any city with a 

population greater than 12,000. Agriculture and oil are the lifeblood of the community. 

The elementary campus serves students from pre-kindergarten to fifth grade. The 

elementary school serves 392 students. The ethnic makeup of the student population at 

the school is 74% White, 16% Hispanic, and 10% mixed or other races. Roughly 70% of 

students receive free or reduced lunch within the student population, meaning they are 

considered economically disadvantaged.  

Economically disadvantaged students have historically performed worse than not 

economically disadvantaged students across all grade levels and subject areas (Banerjee, 

2016). This school district and campus experienced this trend of underperforming 

economically disadvantaged students. In the past, the district attempted to address this 

achievement gap issue by narrowing the curriculum and implementing computerized test 

preparation programs. While this intended to increase standardized test scores, it 

negatively impacted students’ ability to think critically and engage in deeper learning.  

At the time of this study, the campus had 42 faculty members. This campus is 

divided into two separate sections under the same roof: one serves early childhood (Pre-
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K-2nd grade) and the other upper elementary (Grades 3-5). There is a separate principal 

for each portion. The elementary campus employs 24 regular elementary teachers, three 

special education teachers, two principals, one counselor, one librarian, and six teacher 

aides. The remaining members serve as support staff at the school. All of the 27 certified 

teachers on staff are White women. Eight staff members have three years or less of 

teaching experience. 

Background of the Problem of Professional Practice 

This small, rural elementary campus in Oklahoma has a history of average 

academic performance; however, the campus enjoyed a short history of high academic 

success with state standardized testing scores during the 2016 and 2017 school years. 

Oklahoma rates its school’s academic performance on a report card that is released to the 

public. The school was rated as an A+ school before the current principal took over 

during the 2018-19 school year. The faculty enjoyed the commendations they received 

from both the administration and the community. 

The subject of standardized testing is polarized and can evoke strong feelings. 

The drawbacks and benefits of these tests for accountability purposes have been debated 

extensively and are not the purpose of this research paper. However, it can generally be 

agreed that these tests cannot measure the quality of the instruction that led to the score; 

these tests cannot differentiate between surface-level instruction geared specifically 

towards test preparation and a narrowed curriculum and instruction that supports deeper 

learning and higher thinking.  

During the two school years where the district was high achieving, teachers 

utilized study island, a computerized test preparation program, as the curriculum’s focus. 
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The school day resulted in students sitting quietly on computers for most of the day as 

they engaged in isolated test preparation practice. The high standardized test scores 

garnered by the campus did not come without consequences. While the state recognized 

the campus as high achieving, students were deprived of a rich curriculum filled with 

collaboration, creativity, engagement, and deeper thinking. 

Teachers and staff are now asked to reset and refocus. This process of changing 

current instructional practice on campus is complicated by the teacher’s recent success in 

student performance on testing. Many believe in utilizing a narrowed curriculum with 

daily test preparation because they have seen the results compared to the state averages.  

During the 2019-20 school year, the elementary campus eliminated all 

computerized test prep programs and opened a STEM lab. Science, Technology, 

Engineering, and Mathematics learning principles require teachers to transform current 

instructional practices into new strategies abundant with student engagement and deeper 

learning opportunities. It is a mindset change that focuses on the holistic picture instead 

of just looking at the quantitative data collected from standardized tests and benchmarks. 

The district does not have a publicly shared vision statement or district-wide goals. 

Nevertheless, it is the collective belief of the administration that hands-on project-based 

learning through avenues such as a STEM curriculum will raise student engagement and 

lead to deeper learning opportunities. 

Statement of the Problem of Professional Practice 

The researcher’s high inference problem of practice (PoP) is that teachers spend 

most of their instruction time teaching the test. Through both informal and formal 

conversations with them, it appears that they are primarily concerned with preparing their 
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students to score high on standardized testing, even if it means sacrificing authentic deep 

learning. The pervasive problem within the district and individual schools is a lack of 

deep student engagement and learning. Teachers fill their class time with memorization 

of surface knowledge topics and an overabundance of online test practice, hoping their 

students score higher on the end-of-year standardized assessments. According to Coghlan 

and Brannick (2014), “an integral element of making choices in the present tense is how 

you make value judgments and decide what is good (or better) to do” (p. 15). These 

practices were established long before the researcher took over as the upper elementary 

principal last school year and have been effective in students performing above-average 

on state standardized testing assessments. However, it also had the unintended impact of 

creating disengaged students unable to think critically and creatively. They are not 

learning the skills they will need to thrive in the fast-paced and technological world. 

“That new world, in other words, is demanding that digital age workers have digital age 

skills, including the abilities to think critically, collaborate, and work independently” 

(Martinez & McGrath, 2014, p. 3). 

After the researcher conducted an exploratory needs assessment, the low-

inference problem of practice was uncovered. This low-inference examination results in 

the researcher examining what is happening while intentionally removing biases and 

assumptions. The low-inference theory of action is that IF principals provide teachers 

with the necessary coaching and professional development in how to effectively leverage 

project-based learning as an instructional means to support students’ active engagement 

in authentic deeper learning, model functioning professional learning communities 

(PLCs), and put in place a system to monitor what is done, and equip them with the 
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skillset to determine when students are engaged or not, THEN the elementary teachers 

will be more focused on engaging students effectively in authentic deep learning.  

Purpose of the Study 

The purpose of this study is to utilize design research principles to investigate 

how and to what extent elementary campus principals can provide teachers with targeted 

professional learning interventions (i.e., purposive coaching and professional 

development in how to effectively leverage project-based learning as an instructional 

means to support students’ active engagement in learning; modeling of functioning PLCs; 

and development of teachers’ skillsets in evaluating students’ overall learning 

engagement levels) to enhance teachers’ instructional efficacy by empowering 

elementary teachers to be more intentional and focused in engaging students effectively 

in authentic deep learning.  

This study was guided by the explanatory factors derived from a composite 

understanding of the problem of professional practice, reached through an initial 

exploratory needs assessment and robust literature review. These explanatory factors are 

as follows: the teachers lack focused professional development training regarding project-

based learning and deeper learning instructional strategies; the teachers feel pressure to 

have their students perform well on standardized tests and fear ramifications if scores 

begin to drop; the campus leaders lack the necessary expertise to support instructional 

strategies regarding student-centered project-based learning, and the principals lack the 

essential training in how to facilitate functioning PLCs and do not know what actions are 

needed to ensure their success and sustainability. Each of these explanatory factors will 

be broken down into more evidenced-based detail in the subsequent paragraphs. 
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The teachers lack focused professional development training regarding project-

based learning and deeper learning instructional strategies. For instructional practices to 

be transformed, teachers need to receive coaching and professional development. Most 

administrators cannot distinguish between producing students who are critical thinkers 

and creative and producing students who score well on standardized tests (Martinez & 

McGrath, 2014). The latter mainly relies on memorizing facts and surface knowledge, 

while authentic critical thinking and creativity are unlocked through deeper learning 

opportunities. School districts are complex organizations. When implementing an 

intervention, there are many moving pieces at play. “Whether interventions foster new 

beliefs, attitudes, or practices through professional development, aim at developing new 

tools, or try out new organizational structures, they require leaders to coordinate an 

intricate interplay of materials, activities, and people” (Mintrop, 2016, p. 203). 

Professional development can be led by someone on the staff or an expert from the 

outside. Science, Technology, Engineering, and Mathematics is an important component 

of developing students’ inquisitive minds and falls under the umbrella of both PBL and 

deeper learning. Integrating STEM into an early childhood or elementary curriculum 

allows children to engage in deeper learning activities such as reasoning and justification. 

“Focusing on deep and meaningful learning as opposed to rote memorization of facts is a 

hallmark of quality STEM education” (Schmidt & Fulton, 2016, p. 304). With this in 

mind, it is vital to focus on the inherent learning process in STEM education. “Although 

the content in each STEM discipline is important, STEM processes are what enable 

children to develop the 21st-century skills necessary to succeed in their education” 

(Linder et al., 2016, p. 89). Science, Technology, Engineering, and Mathematics and PBL 



Texas Tech University, Smith Steigleder, May 2022 
 

9 

are both complex, and to effectively implement, there needs to be continuous support 

provided after initial training is provided (Hansen & Gonzalez, 2014). 

The teachers feel pressure to have their students perform well on standardized 

tests and fear ramifications if scores drop. This pressure has caused many teachers to lose 

confidence in their abilities to teach. They have learned to rely heavily on computerized 

test preparation programs instead of engaging students in exciting hands-on instruction. 

Teacher efficacy is the belief a teacher has in themselves concerning what degree they 

can impact students academically and motivate them to succeed (Tschannen-Moran et al., 

1998). When most of the teachers in a building believe strongly in their efficacy, it is 

called collective efficacy. “Collective efficacy is the perception of teachers in a school 

that efforts of the faculty as a whole will have a positive effect on student learning” 

(Brinson & Steiner, 2007, p. 1). School administrators can contribute to a school culture 

conducive to collective efficacy by providing necessary support structures. 

The campus leaders lack the necessary expertise to support instructional strategies 

regarding student-centered PBL. The leaders cannot be excited about the initiative if they 

do not fully understand its implementation. “One of the key responsibilities of an 

instructional leader is to maintain a schoolwide focus on critical instructional areas” 

(Nettles & Herrington, 2007, p. 727). This is greatly aided by the ability of a campus 

leader to show enthusiasm for particular campus goals or initiatives. The literature 

demonstrated that campus leaders who are positive and enthusiastic have a much greater 

ability to impact the school culture positively and inspire motivation (Allen et al., 2015). 

The principals lack the necessary training in facilitating functioning PLCs and do 

not know what actions are needed to ensure their success and sustainability. District and 
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school administrators have to value the potential benefits that come with PLCs. The 

sustainability of PLCs will wane quickly if not supported from the top down. 

“Superintendents are critical to creating the conditions that enable and support 

professional learning” (Harris et al., 2016, p. 78). This is also true of school principals, 

who have to take an active role in leading their respective campuses. Principals help set 

the tone of the campus and play a significant role in shaping how the school is organized 

(Teague & Anfara, 2012). Professional Learning Communities have become a necessary 

component for districts desiring to transform their teacher’s instructional practices into a 

more hands-on approach that integrates STEM learning principles into the day-to-day 

curriculum; this is a substantial commitment for a district to undertake and requires 

teachers and administrators to embrace the journey and look towards the end goals 

(McFadden & Roehig, 2017). 

Design Parameters of the Study 

This study employed an insider action research methodological design heavily 

influenced by Coghlan and Brannick (2014), incorporating multiple design-based school 

improvement intervention design principles and strategies articulated by Mintrop (2016). 

Significance of the Study 

This study is significant because students often appear unengaged and 

uninterested in their coursework. There is a compelling need in this elementary school 

campus for a carefully designed action research study focused on what avenues school 

principals can best utilize for nurturing robust cultures of collaboration and strong 

feelings of professional self-efficacy among teachers as intentional means to promote 

teachers' instructional effectiveness. This need also encompassed exploring how PLCs 
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should be constructed to effectively leverage project-based learning as an instructional 

means to support students’ active engagement in authentic deeper learning.  

The literature reviewed for this study shows a strong connection between 

integrating PBL and STEM into the curriculum with deeper learning and higher academic 

performance. The campus is considered high poverty, and literature showed that students 

from low socioeconomic backgrounds are less likely to have the technology and other 

academically enriching opportunities in their homes. Teachers who have high levels of 

self-efficacy are more likely to improve instructional practices and develop students’ 

potential for better academic performance. The literature also showed that teachers who 

are not always given sufficient training in STEM integration and are then required to 

implement it into their teaching are more likely to have lower levels of self-efficacy. 

Many districts mislabel simple teacher meetings as PLCs. Functioning PLCs are goal-

oriented and data-driven; this allows for collaborative efforts that lead to improved 

instruction and student outcomes. Establishing an academic mindset is vital in 

establishing lifelong learners to think critically and engage in deeper learning 

opportunities.  

This study provides further understanding into how a district might shift 

instructional practices towards a more student-centered approach. The study also 

examines and provides insight into the academic and perceptive impact of intentional 

PBL and STEM curriculum integration and how they relate to deeper learning. After the 

conclusion of this study, other district leaders can utilize the research methodology and 

results of what has transpired to tailor it to their specific needs within their local context. 
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Change Drivers Diagram 

An exploratory needs assessment conducted at the elementary campus in 2020 

revealed a problem of professional practice and change drivers, as shown in Figure 1.1; 

these helped guide and frame the study. Each of these drives will be elaborated on in 

more detail in the subsequent paragraphs. 

 
Figure 1.1 

Change Drivers Diagram 

Drivers 

 
 

 

 

 

 

 

 

 

 
It is imperative for any successful organization, including school districts, to base 

its actions on an overarching vision. “Visionary messages must be matched by visionary 

behaviors. We also would know that vision must permeate through the entire 

organization as a vital influence on the behavior of all employees” (Wheatley, 1999, p. 

56). The first driver is principals changing how their buildings deliver instruction by 

Principal coaching 

Professional Development 

Functioning PLCs 

Problem 
The problem is the 
need to develop 
teacher’s self-efficacy 
and capacity to utilize 
instructional strategies 
that will engage 
students deeper 
learning potential. 
This will result in a 
cultural shift from 
focusing on purely 
teaching to the test to 
an environment 
focused around 
student centered 
learning. 

Goal 
The goal is for 
campus leaders and 
teachers to engage 
together in a process 
that will lead to more 
engaging, student-
centered lessons. 
Students will perform 
above average on state 
assessments as a 
byproduct of teachers 
unlocking their 
students’ deeper 
learning potential.  
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coaching and modeling their teaching staff. Traditional teaching is less effective than 

more student-centered and collaborative instructional approaches, and because of this, 

there has to be an instructional shift towards project-based learning. There may be 

perceived challenges during this shift. At times, the inherent challenges and dissent that 

impact an organization can cause organizational leaders to panic, but they might not be 

viewed so negatively under a different lens. Disruptions, confusion, and chaos should not 

be seen as signs of impending destruction to an organization. These necessary ingredients 

are often needed to spur creativity and positive change in an organization (Wheatley, 

1999). This involves strategically making decisions to maximize achievement through 

research-proven practices. For example, STEM is important when attempting to raise 

science and mathematics scores. “Commonly advocated STEM instructional principles 

have a significant association with student performance” (Hansen & Gonzalez, 2014, p. 

162). Access to STEM technology and skills impacts overall student curricular 

engagement, which is important considering low-income students are much more likely 

to be disengaged while at school (Banerjee, 2016). The school in this study is a Title One 

school with over 65% of students on free or reduced lunches.  

The action research design is an important component in the identification of root 

organizational issues. “Not every issue will volunteer itself automatically for resolution. 

It is human perception that makes the difference, thus leading us to conclude that 

organizational actors’ interpretations are pivotal in this whole process” (Coghlan & 

Brannick, 2014, p. 66). Once a topic is selected, and research has begun, many other 

issues that could be explored tend to pop up. It is important to set boundaries aligned with 

the time frame and resources allotted for the action research project. The selected issue or 
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topic needs to be relevant to others within the organization. “The process of identifying 

issues may be characterized as fluid, dynamic, and emergent” (Coghlan & Brannick, 

2014, p. 69). They need to be constructed through the researcher’s lens but with a 

malleable mindset. The second driver involves campus leaders delivering specific 

targeted professional development to teachers regarding student engagement and teaching 

strategies that lead to students engaging in deeper learning. While there may be other 

areas that need improvement, it is important not to tackle too many instructional issues at 

one time. Manipulating too many variables at once could lead to potential confusion on 

the largest impact on specific actions. 

The final driver involves school leaders redesigning the way PLCs function in the 

district. One of the main functions of a PLC is to create a culture of collaboration; this is 

achieved by building and strengthening interpersonal relationships. New scientific 

management sheds the idea of a Newtonian World View and replaces it with a world 

viewed through the prism of a quantum lens. The Newtonian society departmentalizes 

everything. “Responsibilities have been organized into functions. People have been 

organized into roles. Page after page of organizational charts depicts the workings of the 

machine: the number of pieces, what fits where, who the most important pieces are” 

(Wheatley, 1999, p. 29). In contrast to Newtonian thinking, quantum mechanics does not 

describe a clock-like universe. “Each of us is a different person in different places; this 

doesn’t make us inauthentic; it merely makes us quantum. Not only are we fuzzy, the 

whole universe is” (Wheatley, 1999, p. 36). A new emphasis has been placed on 

relationships and their importance in establishing a successful organization. Leaders will 

not be successful if they are not developing and maintaining relationships with their 
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employees (Wheatley, 1999). Also, PLCs function to ensure that teachers refine their 

instructional skills and stay focused on the district’s vision. This means that the district 

leaders need to provide direction and a system of monitoring progress if PLCs are going 

to work.  

Conceptual Definitions of Study Variables and Dimensions 

• Campus-based leadership – This can encompass site leaders such as 

principals, instructional coaches, and assistant principals. Campus leaders 

have direct contact and interaction with students and staff 

• Deeper learning – Although complex, deeper learning starts with educational 

leaders and teachers enabling students to grow their capacity to learn. Deeper 

learning is strongly associated with students developing an inquisitive mindset 

• Exploratory needs assessment (ENA) – Initial investigation conducted to mine 

and analyze school and district data to uncover a specific need or problem of 

practice 

• Instructional efficacy – Teacher instructional efficacy is the belief a teacher 

has in themselves concerning what degree they can impact students 

academically and motivate them to succeed (Tschannen-Moran et al., 1998) 

• Principal coaching – Principals leading their teachers and staff in best 

instructional practices to optimize student learning 

• Problem of practice (PoP) – A pervasive problem within a school campus or 

district where there is no clear solution or understanding  

• Professional development – Learning opportunities for teachers and staff that 

allow participants to engage in the practice 
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• Professional learning community (PLC) – Many definitions appear when 

searching how to define a PLC. The main thread that connects all of these 

definitions and is at the center of all PLCs is the concept of professionals 

coming together in a safe environment, conducive to collaboration, 

improvement, and action (Bullough, 2007) 

• Project-based learning (PBL) – A student-centered method of instruction that 

involves students engaging in deeper learning through hands-on exploration of 

topics 

• STEM – STEM is an acronym for science, technology, engineering, and 

mathematics. “Focusing on deep and meaningful learning as opposed to rote 

memorization of facts is a hallmark of quality STEM education” (Schmidt & 

Fulton, 2016, p. 304). “Although the content in each STEM discipline is 

important, STEM processes are what enable children to develop the 21st- 

century skills necessary to succeed in their education” (Linder et al., 2016, p. 

89) 

• Student engagement – Visible passion student exhibits when they are 

receiving instruction in class.  

Research Questions 

 The purpose of this study is to investigate the impact of transforming instructional 

practices in a small, rural school district in Oklahoma. The following research questions 

are used to achieve the goal of this study.  
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1. How can school principals best nurture robust cultures of collaboration and 

strong feelings of professional self-efficacy among teachers as intentional 

means to promote teachers’ instructional effectiveness? 

2. How can professional learning communities be constructed to effectively 

leverage project-based learning as an instructional means to support students’ 

active engagement in authentic, deeper learning? 

3. How can the campus principal facilitate professional development 

opportunities that allow teachers to improve their instructional capacity in 

project-based instruction, emphasizing STEM education? 

Assumptions 

Many assumptions can be made based on the current study. Assumptions related 

to the participants and proposed interventions were made. First, the researcher assumed 

that teachers would be willing to collaborate once PLCs were established and 

functioning. Second, the researcher assumed that providing professional development and 

coaching regarding project-based learning will result in higher teacher self-efficacy in 

student-centered learning. Third, the researcher assumed that students and teachers offer 

honest feedback to survey questions and reflections. I also assumed that participants are 

interested in improving their instruction instead of solely relying on standardized 

assessments to make that determination. Last, I assumed that the provided professional 

development aligned to the campus and study design needs. 

Delimitations 

The study focuses on a single elementary campus. The campus is located in rural 

Oklahoma and serves under 400 students. This study was centered around a unique 
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pervasive problem within a local context. This problem is related to developing 

functioning PLCs and shifting instruction to a more PBL approach to engage students in 

deeper learning. Science, technology, engineering, and mathematics integration into the 

curriculum is a large portion of the PBL encompassing this study. 

Limitations 

The current study focused on changing teachers’ perceptions of what constitutes 

successful academic outcomes. Due to the nature of the study, state standardized test 

scores were not able to be used, making it challenging to measure the intended result. 

However, qualitative methods were beneficial in gauging student and teacher perceptions 

and academic gains.  

Chapter I Summary 

The current study examined the academic and perceptive impact of intentional 

PBL and STEM curriculum integration and how they relate to deeper learning. An 

intervention took place that included developing functioning PLCs, campus principal 

coaching, and professional development. 
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CHAPTER II 

REVIEW OF RELEVANT LITERATURE 

Introduction 

The study's goal was to explore avenues in which an elementary school can 

transform current practices that rely on rote memorization and surface knowledge 

instruction into a culture of learning that embraces practices of deeper learning and 

student-centered instructional methods. Evidence shows schools that engage students in 

an integrated curricular approach to STEM project-based learning have higher achieving 

students. While there are many incentives for schools to adopt instructional methods that 

lean towards a more narrowed curriculum and an emphasis on test preparation, these 

practices do not lead to student development of an inquisitive mind that can engage in 

critical thinking. The higher the percentage of economically disadvantaged students 

within a campus, the more important it is to incorporate STEM into the classrooms. 

Schools in high-poverty areas have unique challenges, as many of their students do not 

have technology and enrichment opportunities outside of the school day. The literature 

review examines the research conducted to explain and address the impact of PLCs, 

campus-based leadership, instructional coaching, instruction that leads to deeper learning 

opportunities, teacher self-efficacy, professional development, and STEM and PBL 

integration on improving student outcomes. 

Explanatory Factor Literature Review 

Professional Learning Communities 

The school district that is the subject of this study does not utilize PLCs. There is 

no universal term to define what a PLC encompasses, and subtle differences are 
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dependent on which research article or publication is accessed. However, the main thread 

that connects all of these definitions and is at the center of all PLCs is the concept of 

professionals coming together in a safe environment conducive to collaboration, 

improvement, and action (Bullough, 2007).  

District and school administrators need to value the potential benefits of PLCs; 

otherwise, the sustainability of PLCs will wane quickly if not supported from the top 

down. “Superintendents are critical to creating the conditions that enable and support 

professional learning” (Harris et al., 2016, p. 78). This is also true of school principals 

who should take an active role in leading their individual campuses. Principals help set 

the tone of the campus and play a significant role in shaping how the school is organized 

(Teague & Anfara, 2012). This is true from both an instructional and logistical 

standpoint. An example of this is how districts and school leaders develop school 

calendars and common plan times for their teaching staff. “Schools become distanced 

from efforts to improve learning when school cultures maintain norms of privacy and 

isolation” (Doolittle et al., 2008, p. 304). School leaders need to work to create 

opportunities for collaboration to take place within the school day. When teachers are not 

given these opportunities, they are less likely to share effective teaching practices and 

remedy ineffective ones (Doolittle et al., 2008). However, it is equally important for 

school leaders to support faculty instructionally by providing the proper training and 

resources needed to jumpstart PLCs and establish lasting improvement. “For example, 

researchers report that simply addressing logistical issues and non-learning conditions do 

not translate into robust collaboration and community, nor result in intermediate or 

summative outcomes” (Murphy, 2016, pp. 76-77). School leaders cannot expect that 
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things will happen independently. Instead, they need to drive teachers toward the desired 

results (McFadden & Roehig, 2017). 

Many school districts that have successfully implemented and engaged in 

functional PLCs have experienced positive results. This has included teachers utilizing 

more student-centered instructional strategies, principals perceiving the increased quality 

of instruction, and an increased perception of a positive culture (Vescio et al.,  2007). At 

the same time, many districts across the country have used the term PLC to describe the 

collaborative efforts of their staff without committing to the concepts that make PLCs 

effective. Thus, it becomes vital to determine what differences are embedded in these 

successful PLCs functioning properly and are sustainable. 

We find that effective collaboration is mutual, purpose-driven work. It is learning- 
centered and instructionally focused. It is driven by the tenets of evidence-based 
inquiry. And it is directed to improved teacher practice and student achievement 
via teacher learning. (Murphy & Torre, 2014, p. 113) 
 

DuFour and Reeves (2016) coined the term PLC lite to describe these districts that 

technically have PLC lite but are non-functioning and not producing the desired results. 

“We urge schools to avoid labeling themselves as PLCs without engaging in the hard 

work that goes into becoming a PLC. Too many schools have adopted the label without 

committing to the substance of the PLC processes” (DuFour & Reeves, 2016, p. 71). 

According to DuFour and Reeves, four questions can help determine if a district is 

engaged in a functioning PLC or not.  

1.  What do we want students to learn? 

2.  How will we know if they have learned it? 

3.  What will we do if they have not learned it? 
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4.  How will we provide extended learning opportunities for students who have  

     mastered the content? (DuFour & Reeves, 2016, p. 70)  

Professional Learning Communities have become necessary for districts desiring 

to transform their teachers’ instructional practices into a more hands-on approach that 

integrates STEM learning principles into the day-to-day curriculum. This is a huge 

commitment for a district to undertake and requires teachers to embrace the journey and 

look towards the end goals (McFadden & Roehig, 2017). The district needs to select 

teachers who desire to transform the curriculum and understand the rigors involved in the 

commitment. Professional Learning Communities are polarizing because their positive 

impact can be seen throughout literature, but they are difficult to implement and sustain 

(Teague & Anfara, 2012). 

Involving teachers who do not fully embrace the nature of the design work 
required for full-scale curriculum development within the mapping arena will 
likely result in the creation of curricular resources few will want to use because it 
was developed by individuals who were unaware of the commitment needed to 
engage in the process. (McFadden & Roehig, 2017, p. 20) 

 
When implemented effectively, PLCs allow teachers to have a larger role in designing 

and structuring a district’s curriculum. Many of the practices utilized in classrooms are 

antiquated, and it is imperative that the curriculum be overhauled to serve students in the 

new technological world they are inheriting (McFadden & Roehig, 2017). 

Campus-Based Leadership for Instructional Improvement 
 

Campus leadership and principalship today barely resemble those who first held 

the same position. In the early to mid-1800s, schools began to evolve and grow. This 

resulted in the desire to appoint a master teacher at each school site. At this time, only 

men were considered for the position. These individuals were still taught but also held 
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more responsibility than their peers. A major responsibility was communicating with the 

superintendent, who was usually not on campus (Kafka, 2009). By the conclusion of the 

1800s, the school principal shed his teaching role and began to take on additional roles 

currently associated with school principals and administrators. 

By the 1920s, principals were independent and leading their schools. They had 

taken on a more modern look and were expected to help guide their staff and improve 

their teaching. Many states now require principals to be certified and have passed 

examinations. However, they spent most of their day on clerical work. Instructional 

supervision was not as emphasized during this time. Most principals spent their time with 

more mundane tasks. A typical day would involve answering phones, completing 

paperwork, and helping the janitorial staff (Keener, 1929).  

The midpoint of the 20th century led to more change. Principals were now 

spending more time on instructional supervision. Most of the daily tasks they took on 

were directly related to student instruction (Colebank, 1949). Principals were now 

instructed on how to supervise every aspect of the school in an effective manner. This 

meant that they were concerned with even the minute details, such as janitorial training 

and other seemingly trivial procedures. Principals now had overreaching responsibilities 

that did not just include the day-to-day operation at the school. They were expected to 

manage and understand federal-sponsored programs and any curricular intervention 

(Kafka, 2009).  

The latter portion of the 20th century up until now has seen even more challenges. 

School principals are now expected to perform the roles discussed in the preceding 

paragraphs but now have additional responsibilities. Principals are responsible for 
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multiple reports to submit to the central office and the state department of education. 

Principals are judged more harshly on their campus’ standardized test scores. All 

population subgroups need to improve each year. The data is desegregated to show the 

scores broken down by subject, gender, ethnicity, special needs, and ESL (Colebank, 

1949). Principals are trained on how to provide teachers with effective constructive 

criticism. It is the principal’s responsibility to ensure that all teachers are benchmarking 

throughout the year. They also need to examine each benchmark and ensure it meets the 

respective state standards. Data-driven instruction helps to ensure that students are both 

learning and retaining important information. 

Now that it has been established that the role of a campus leader is fluid and ever- 

evolving, it is imperative to examine what constitutes effective campus leadership and in 

what ways leadership can be leveraged for instructional improvement. “One of the key 

responsibilities of an instructional leader is to maintain a schoolwide focus on critical 

instructional areas” (Nettles & Herrington, 2007, p. 727). This is achieved by taking a 

personal interest in the campus instruction and committing to improvement, and also 

through supporting staff and providing them with time to collaborate. “Principals should 

encourage professional development to build a toolbox of teaching methods that are 

effective in engaging students and promoting the critical thinking skills needed for many 

of the standardized tests students are expected to take” (Allen et al., 2015, p. 18). One of 

the difficulties of looking at effective campus leadership is made through indirect paths 

(Bruggencate et al., 2012). “Conceptual and methodological challenges notwithstanding, 

previous research has identified a measurable impact of effective principal leadership on 

individual student achievement. Principal effects are primarily indirect” (Nettles & 
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Herrington, 2007, p. 731). Due to the effect size being indirect, it is difficult to gauge the 

true impact of leadership and what specific qualities are effective or ineffective. As an 

educator moves up the organizational chart to take on leadership roles such as assistant 

principal, principal, and superintendent, their impact becomes less direct.  

Research has shown that principals and campus leaders of effective and high-

performing campuses share some of the same qualities. These “principals were very 

involved in the management of their instructional programs, carefully selecting staff, 

using data to monitor student progress, providing school-wide and individual 

instructional support, and aligning available resources to achieve school goals” (Klar & 

Brewer, 2013, p. 31). Many of the principals associated with high-performing school 

campuses also exhibit many of the qualities under the umbrella of transformational 

leadership. Transformational leadership is not necessarily able to be clearly defined; 

instead, it is how a leader thinks and makes decisions. “Transformational leadership 

requires that leaders be aware of how their behavior relates to the needs of their followers 

and the changing dynamics within their organizations” (Northouse, 2018, p. 183). 

When a principal is excited about a particular initiative and displays optimism that 
campus goals can be accomplished, the teachers will share that enthusiasm and be 
more dedicated to the process. Principals who exhibit high levels of inspirational 
motivation also excite staff and encourage support for future plans, which has a 
positive influence on teachers’ perception of the school climate. (Allen et al., 
2015, p. 17) 
 

Principals need to be approachable and take an active role in the campus through 

modeling expected behaviors. Effective leadership is important in any organization or 

school district. While it is difficult to establish actual causation between effective 

leadership and student achievement due to the indirect nature of campus leadership, it is 
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vital to examine the other ways in which effective leadership can be measured and its 

intended effects (Bruggencate et al., 2012).  

Direct Instructional Coaching for Teachers 

Principal coaching is a promising and under-researched strategy regarding 

creating the necessary support for teachers to sustain their drive to improve their 

instruction (Gallucci et al., 2010). Direct instructional coaching as a component of 

professional development has been shown to aid and strengthen teacher instructional 

growth. “When instructional coaching is provided as a form of professional development, 

research shows teachers are more likely to implement rigorous differentiated supports for 

integrating research-based practices into instruction” (Walsh et al., 2020, p. 1143). 

Teachers want to improve their instruction often but are unable to implement new 

strategies without ongoing support. Also, when coaches are involved, teachers often feel 

coerced and bitter.  

Obliging teachers to work with a coach often engenders resistance and 
resentment, leading to uncommitted or little effort on behalf of the teachers. For 
this reason, the coach works closely with the school leaders and in the first phase 
with volunteer teachers to ensure highly effective results, which encourages more 
teachers to participate. (Devine et al., 2013, p. 1128) 
 

At smaller districts, principals hold dual roles as both instructional leaders and coaches. 

“Effective principals hold up a mirror, serve as another set of eyes, and are critical friends 

who engage in thoughtful discourse with teachers” (Blase & Blase, 2000, p. 133). These 

coaches need to ensure that they follow research-based strategies to increase success. 

“Descriptive literature suggests that instructional coaches are expected to (a) enroll 

teachers to be coached; (b) identify appropriate interventions for teacher learning; (c)  
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model teaching; (d) gather data in classrooms; and (e) engage teachers in dialogue about 

classroom and other data” (Knight, 2006 as cited in Gallucci et al., 2010, p. 922). 

When coaching is implemented effectively on campus, teachers can get on-the-

spot practical support whenever they feel it is necessary. This is in stark contrast to the 

type of professional development that is typically done at districts, in which someone 

from the outside is brought in for one or two days, and then teachers are expected to 

implement strategies without ongoing support (Devine et al., 2013). This concept of 

principal coaching is also vital to Hattie’s (2009) visible learning. For learning to be 

visible, teachers have to provide content to students that are relevant and engaging. “For a 

construct such as Visible Learning to be implemented deeply and effectively, a 

professional development model such as instructional coaching is essential” (Knight, 

2019, p. 7). 

Project-Based Learning 

There is a large amount of research that has been produced concerning Project-

based learning (PBL). However, because there is no shortage of literature and research on 

the subject of PBL, this also means that there are varying definitions to describe what 

exactly PBL entails. Due to the lack of a universal definition of what constitutes PBL, it 

is important to describe how this particular study views PBL. The current study defines 

project-based learning as a student-centered method of instruction that involves students 

engaging in deeper learning through hands-on exploration of topics. Project-based 

learning is an umbrella term that encompasses many inquiry-based instruction methods 

that include but are not limited to integrating STEM learning principles into a curriculum. 

With this understanding, and as an intentional means to reduce ambiguity, it is vital to 
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point out that STEM references in this study are always PBL, but not all PBL is directly 

related to STEM.  

 Traditionally project-based learning has been widely discussed in secondary and 

collegiate settings, but the importance of PBL in primary and elementary settings is now 

being acknowledged.  

When the research conducted for determining the factors that influence the 
achievement in primary education is considered, data could be found in most of 
the studies indicating that project-based learning approach affected academic 
achievement, learning permanence, and learning functionality in a positive way. 
(Tasci, 2015, p. 775) 
 

This is unsurprising, as effective PBL implementation has been associated positively with 

higher levels of student engagement. Students retain more knowledge when actively 

engaged in what they are learning (Banerjee, 2016). Many schools choose to implement 

PBL for a variety of different reasons. For example, Kostelny Déroché (2006) describes 

why a particular school chose to utilize PBL as an instructional strategy:  

To facilitate differentiation; it was motivational, meaningful, and collaborative; it 
was constructivist, yet pragmatic; it would place the responsibility of the work of 
learning on the students rather than on the teachers, and it would afford students 
active involvement and a degree of control and choice in their learning. Finally, 
and perhaps most important, it would not add to the curriculum already in place 
but would simply approach it in a different way. (p. 706) 
 

Deeper Learning 

 Most administrators cannot distinguish between producing students who are 

creative, critical thinkers and producing students who score well on standardized tests 

(Martinez & McGrath, 2014). The latter largely relies on memorizing facts and surface 

knowledge, while the creation of authentic critical thinking and creativity are unlocked 

through deeper learning opportunities. Many schools fail students by opting to provide 
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instruction that relies on “rote, low-level instruction and reinforces students’ messages of 

inadequacy and limited potential” (Farrington, 2013, p. 9). Complex, deeper learning 

starts with educational leaders and teachers enabling students to grow their learning 

capacity. This is not an easy task as it requires administrators and teachers to recognize 

antiquated and ineffective strategies and transform the delivery of instruction. “Teaching 

is complex. It should be no surprise that teaching teachers are also complex, and getting it 

right is essential” (Cator et al., 2014, p. 5). Most incoming job applicants do not possess 

the skills required to be successful in the workforce. They are unable to think critically, 

collaborate with others, or communicate effectively. The way the majority of public 

schools approach education has to change. This is not the same world that it was even 30 

years ago. “That new world, in other words, is demanding that digital age workers have 

digital age skills, including the abilities to think critically, collaborate, and work 

independently” (Martinez & McGrath, 2014, p. 3). 

One of the most important components mentioned above is the idea of students 

collaborating together. Deeper learning involves allowing students ample opportunities to 

“follow their interests, strengthen bonds with peers, collaborate with a diverse range of 

people, build their competence over time, and come to see that accomplishment is built 

upon sustained hard work” (Farrington, 2013, p. 3). There are many areas educational 

leaders can look at when beginning to develop this newfound connectedness. For starters, 

schools have to move away from the traditional, passive way of instructing students. 

Disorientation rituals are key to shifting toward a more dynamic and student-centered 

instructional norm (Martinez & McGrath, 2014). “Both cooperative and competitive 

learning is more effective than individualistic methods – pointing again to the power of 
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peers in the learning equation” (Hattie, 2009, p. 212). Students need to have 

responsibility and ownership to help one another. They need to be given some autonomy 

in their learning to allow them the opportunity to come up with their strategies. “Through 

organized peer-to-peer feedback experiences designed to promote self-directed learning 

and collaboration under the guidance of teachers, students doing similar work can share 

the learning strategies they have discovered on their own” (Martinez & McGrath, 2014, 

p. 37). Teachers need to support students but also allow them to have collective 

responsibility for their learning. 

This idea of collaboration and collective responsibility for learning lends itself to 

the notion that instruction needs to be relevant and applicable. School should be an 

engaging and dynamic place. It is not enough to simply engage students in passive 

learning as if the world they live in is static. “Everything in our world – unlike most 

schoolrooms – is interconnected and multifaceted. When you give kids the opportunity to 

explore the world that way, there is not only more positive spirit, there are opportunities 

for much deeper thinking” (Martinez & McGrath, 2014, p. 82). Schools that exhibit 

deeper learning no longer have students that complain that what they are learning will not 

be used in real life. “Exemplary schools emphasized the engagement of students in the 

learning process, teachers articulating strategies of instruction and paying attention to 

learning theories, and the school building an infrastructure to support such instruction” 

(Hattie, 2009, p. 161). Most schools use a subject-centered approach. Students are taught 

subjects in isolation from one another. Doing this does not prepare students for how the 

world operates.  
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The antidote is what Thigpen calls a relationship-centered strategy, in which  
classroom objectives are frequently explicitly related to the real world, and  
students focus on topics that transcend the disciplines by tackling authentic 
problems, such as nuclear proliferation or world hunger. (Thigpen, 2013 as cited 
in Martinez & McGrath, 2014, p. 84) 
 

Shifting instructional strategies from individualized to cooperative learning is a tricky 

proposition. However, the payoffs that occur when students take an active role in their 

learning and receive personalized instruction due to competency-based teacher 

preparation are invaluable to establishing a culture of deeper learning (Cator et al., 2014).  

For optimal academic success, it is no surprise that students have to be actively 

engaged in learning. “Positive social ties and continual reminders of adults’ high 

expectations contribute to what educational researcher Farrington (2013) as cited in 

Martinez & McGrath, (2014), p. 27 has termed an academic mindset. An academic 

mindset is the “motivational component that influences a student’s engagement in 

learning” (Farrington, 2013, p. 3). Deeper learning schools challenge students and 

provide them with ample opportunities to develop an academic mindset.  

This movement to transform education in America cannot simply amount to  
raising a bar that students can never reach; it can and should move teaching and  
learning toward the practices that, as years of research and evidence have shown,  
create adaptive, lifelong learners. (Martinez & McGrath, 2014, p. 9)  

One significant advantage of these schools that exhibit deeper learning is their 

opportunities to minority and low-income students. “Often young people who grow up in 

relatively more affluent families naturally develop or are born into networks that offer 

this type of information, advice, and assistance” (Martinez & McGrath, 2014, p. 184). 

Low-income students are unable to access this social capital. One of the avenues for them 

to gain access is to arrange it by someone who possesses high social capital. Deeper 
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learning schools connect all of their students to networks and allow them to develop 

social capital that they would not have ordinarily achieved on their own. Public schools 

have to transform and give our students the best opportunity to succeed. “Now more than 

ever, we need to reignite students’ curiosity and instill a hunger for learning by expecting 

and empowering students to achieve more” (Martinez & McGrath, 2014, p. 186). Every 

component of the district has to be committed to aligning all resources and decision-

making processes with a renewed vision of deeper learning if it will come to fruition 

(Honig & Rainey, 2015). 

Teacher Instructional Efficacy  

Teacher instructional efficacy has been proven to be an important component of 

student academic success. Teacher efficacy is the belief a teacher has in themselves 

concerning what degree they can impact students academically and motivate them to 

succeed (Tschannen-Moran et al., 1998). When most individual teachers in a building 

strongly believe in their own efficacy, it is called collective efficacy. “Collective efficacy 

is the perception of teachers in a school that efforts of the faculty as a whole will have a 

positive effect on student learning” (Brinson & Steiner, 2007, p. 1).  

School administrators can contribute to a school culture conducive to collective 

efficacy by providing necessary support structures.  

Building collective teacher efficacy by providing teachers with opportunities to 
build instructional knowledge and collaborate with colleagues with feedback that 
is insightful and with a vision of success in which teachers are treated as sources 
of expertise – will allow leaders to transform their schools into organizations with 
strong collective efficacy and improved student performance. (Brinson & Steiner, 
2007, p. 5) 
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Leaders can do this by exhibiting leadership qualities commonly found under the 

umbrella of transformational leadership. Transformational leadership is achieved “By 

setting feasible goals, clarifying standards, and linking teachers' actions to student 

outcomes, and principal influences teacher self-assessments that contribute to efficacy 

beliefs” (Ross & Gray, 2006, p. 801). Also, leaders need to give their teachers research-

based collaborative tools while providing a scheduled time for them to work together. 

“When leaders provided frequent, structured opportunities for teachers to focus on 

instructional practices, teachers translated this new knowledge into more effective 

teaching” (Brinson & Steiner, 2007, p. 3).  

A teacher’s self-efficacy is directly related to their confidence in their ability to 

provide effective instruction. When individuals feel good at something, they are more 

motivated to continue improving and refining their skills. “Building capacity that leads to 

a sense of mastery is therefore highly motivational” (Louis et al., 2010, p. 68). Teachers 

who possess high levels of self-efficacy do not have their confidence dissipate over time. 

As a result of this high level of confidence, these teachers have lower discipline referrals, 

student interruptions, and a higher level of overall student engagement (Kunsting et al., 

2016). Hattie (2009) discussed the importance of teachers engaging in reflective practices 

to evaluate their self-efficacy, resulting in refined practices and greater efficacy. If 

teachers are impactful in their instruction of STEM principles, they need to possess 

content and pedagogical knowledge (Chai et al., 2019). This knowledge will lead to more 

confidence and a higher chance of instruction, ultimately leading to positive student 

outcomes.  
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 On the opposite side of the spectrum, teachers with low self-efficacy generally 

display lower levels of confidence. These teachers are more likely to engage in 

unengaging teaching strategies that are only surface deep. A case study exemplified this 

notion: “Teachers’ feeling of low self-efficacy in teaching outside the prescriptive 

programs and the pressure to perform on tests aligned to the programs have created a 

prescription and coverage mindset that desensitizes them to their student’s needs” 

(Mintrop, 2016, p. 111). Teachers with low self-efficacy do not believe that they can 

strongly influence student achievement or motivation. At the very least, they do not think 

they are responsible for negative student outcomes. “Teachers exhibited greater efficacy 

for positive results than for negative results, that is, they were more confident in their 

ability to influence positive outcomes than to prevent negative ones” (Tschannen-Moran 

et al., 1998, p. 207). They are more likely to blame external factors outside the realm of 

the school, such as a poor home life (Tschannen-Moran et al., 1998). Professional 

development can help to mediate much of this and help build teachers’ self-efficacy. “A 

low self-efficacy belief also could be due to real deficits, interventions to improve self-

efficacy should be combined with learning opportunities for teachers to improve 

competencies” (Kunsting et al., 2016, p. 317). 

One way teacher self-efficacy positively impacts students is through an increase 

in instructional quality. “It can be deduced that teachers’ self-efficacy is related to their 

instructional behavior in the classroom” (Kunsting et al., 2016, p. 301). For example, a 

study that looked at the effects of teacher experience, educational attainment (graduate 

degree), and teacher self-efficacy on the impact of fifth-grade student literacy skills 

showed a positive correlation between high levels of teacher self-efficacy and student 
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achievement. “Overall, among the teacher-characteristic variables, including teacher self-

efficacy, education, and experience, teacher self-efficacy had the largest total 

standardized effect size on fifth-grade literacy outcome” (Guo et al., 2012, p. 16).  

Teacher Professional Development 

Providing teacher professional development has long been a key component of 

any plan designed for a district or campus to transform or refine current practices. For 

instructional practices to be transformed, teachers need to receive coaching and 

professional development. School districts are complex organizations. When 

implementing an intervention, there are a lot of moving pieces at play. “Whether 

interventions foster new beliefs, attitudes, or practices through professional development, 

aim at developing new tools, or try out new organizational structures, they require leaders 

to coordinate an intricate interplay of materials, activities, and people” (Mintrop, 2016, p. 

203). Professional development can be led by someone on the staff or an expert on the 

outside. Science, technology, engineering, mathematics, and PBL are complex, and in 

order to be implemented effectively, there needs to be continuous support provided after 

initial training is provided (Hansen & Gonzalez, 2014).  

Campus leaders can exert a huge influence over the type of professional learning 

opportunities available for staff. “One of the primary tasks of school principals is to 

create and maintain positive and healthy teaching and learning environments for 

everyone in the school, including the professional staff” (Bredeson, 2006, p. 386). 

Principals need to utilize various forms of student achievement data when considering the 

best course of action in developing professional learning opportunities. One of the most 

overlooked components of providing successful professional development is both the 
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process of allowing teachers to practice the skills they are learning and the process of 

continually assessing professional development, progress, and outcomes (Bredeson, 

2006). This becomes especially true as educational leaders consider integrating STEM 

into the curriculum. Depending on the literature accessed, the definition of STEM 

integration varies. 

Rather than a single, well-defined experience, it involves a range of experiences 
with some degree of connection. The experiences may occur in one or several 
class periods, or throughout a curriculum; they may be reflected in the 
organization of a single course or an entire school, or they may be presented in an 
after or out-of-school activity. (National Research Council, 2014, p. 39) 
 

The type of professional development mainly provided depends on what form of STEM 

integration will occur within the campus. Regardless, teachers need content knowledge 

about STEM principles and strategies they can enact within their classroom and 

curriculum (Estapa & Tank, 2017). One reason for this is the major differences between 

project-based learning and more traditional forms of instruction. Han et al. (2015) state, 

“STEM PBL instruction is quite different from knowledge-centered, traditional 

instruction because it requires the teacher to comprehend its pedagogical orientation” (p. 

63) fully. The likelihood that students receive STEM project-based learning positively 

depends on a teacher’s training and understanding of successfully implementing the 

program (Han et al., 2015).  

Professional development concerning STEM principles and integration needs to 

be implemented enjoyably and actively. Some of the most significant impediments to 

shifting instruction into a successful model of project-based STEM learning are teacher 

attitude toward STEM instruction, teacher confidence, lack of training, and inadequate 



Texas Tech University, Smith Steigleder, May 2022 
 

37 

knowledge (Nadelson et al., 2013). This can be avoided when administrators take careful 

consideration when planning the training and implementation process. 

The primary goal of any professional development training is to ultimately 

improve a practice or practices that lead to improved student outcomes. When done 

effectively, professional development has shown to increase levels of student 

achievement. The National Center for Education Evaluation and Regional Assistance 

examined over 1,300 studies regarding the impact of professional development on student 

achievement. Of that 1,300, only nine were considered rigorous enough to be included in 

their meta-analysis.  

But the results of those studies – that average control group students would have 
increased their achievement by 21 percentile points if their teacher had received 
substantial professional development – indicates that providing professional 
development to teachers had a moderate effect on student achievement across the 
nine studies. (Yoon et al., 2007, p. 2) 
 

Authentic teacher growth through professional development requires continuous 

administrative support, training, and monitoring.  

Teacher Professional Development Impact on Project-Based Learning Outcomes 

The literature clarifies that the difference between successful PBL initiatives and 

unsuccessful initiatives is directly correlated to the quality and support of professional 

learning that the teacher facilitates the student instruction received in many instances. 

When implemented successfully, the introduction of PBL into the curriculum has a 

sizeable impact on student academic achievement. The direct positive impact is 

demonstrated by increased high-stakes testing scores (Capraro et al., 2016). The study 

conducted by Capraro et al. (2016) showed “that sustained and systematic, high-quality, 

research-based professional development (PD) on STEM-oriented PBLs and professional 
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learning communities could lead to major student learning gains when there was a high-

quality implementation of the initiative” (p. 192).  

 One of the significant reasons professional teacher learning is so important in 

implementing PBL initiatives is that it is a rigorous and challenging process. Districts 

should account for those challenges and provide the proper support structures. According 

to Rogers et al. (2010), a successful PBL initiative implementation requires “(1) extended 

PD for teachers, (2) sustained classroom support, and (3) collaboration and commitment 

from school personnel” (p. 15). Effective PBL curricular integration training does not 

stop after an initial training period but instead requires a sustainable model of support. 

Continued support and subsequent effective PBL implementation positively impact 

teacher self-efficacy (Mahasneh & Alwan, 2018). This further supports the assertion that 

PBL has a positive impact on student achievement. As was pointed out earlier in this 

literature review, higher levels of teacher self-efficacy lead to higher levels of student 

achievement. 

STEM Access 

Economically disadvantaged students have fewer opportunities than those who 

are not. Economically disadvantaged students are less likely to have the technology and 

other educationally related resources at home (Gorski, 2013). This means it is incumbent 

on the school district to provide enriching opportunities while students are at school. 

They need to make decisions to maximize achievement through research-proven practices 

strategically. For example, STEM is important when attempting to raise science and 

mathematical scores, “Commonly advocated STEM instructional principles have a 
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significant association with student performance” (Hansen & Gonzalez, 2014, p. 162). 

Access to STEM technology and skills impacts overall student curricular engagement.  

Impact on Learning 

Many teachers and parents acknowledge the importance of STEM education in 

secondary grades but downplay the significance in early childhood. The rationale behind 

this is unfounded, as current literature argues that early STEM exposure is just as 

important as early literature exposure (McClure, 2017). Integrating STEM into an early 

childhood or elementary curriculum allows children to engage in deeper learning 

activities such as reasoning and justification. “Focusing on deep and meaningful learning 

as opposed to rote memorization of facts is a hallmark of quality STEM education” 

(Schmidt & Fulton, 2016, p. 304). With this in mind, it is vital to focus on the learning 

process inherent in STEM education. “Although the content in each STEM discipline is 

important, STEM processes are what enable children to develop the 21st-century skills 

necessary to succeed in their education” (Linder et al., 2016, p. 89).  

Science, technology, engineering, and mathematics integration into a school’s 

curriculum has positively impacted student academic achievement. Hansen and Gonzalez 

(2014) conducted a study in North Carolina in which they examined achievement data in 

public and charter schools. To summarize, they found “that commonly advocated STEM 

instructional principles have a significant association with student performance” (p. 162). 

One of the conclusions they found that stood out was that out-of-class projects were not 

shown to be effective in attempting to influence student achievement when compared to 

in-class project-based learning (Hansen & Gonzalez, 2014). Authentic student 

achievement is related to inquiry-based learning (Gill, 2014).  
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Within an inquiry-based learning environment, rote memorization and 
 worksheets fall away to students working and learning hand-in-hand with their 
 teachers and external experts as they construct knowledge in a disciplined manner 
 and explore new ideas and share their findings. (Gill, 2014, p. 111) 

 
Inquiry-based learning is an important component of any STEM or PBL 

curriculum framework. These cumulate to establish a climate of deeper learning 

(Martinez & McGrath, 2014). A key ingredient to this is encouraging self-exploration. 

“The role of a good STEM teacher is often to resist directly answering children’s 

questions. Teachers can encourage STEM habits of mind and facilitate learning by asking 

purposeful questions and then supporting children as they investigate for themselves” 

(McClure, 2017, p. 86). The goal of the process is to give students the ability to think and 

find their solutions critically. Mistakes are vital to the entire process. Deeper learning 

starts with educational leaders and teachers enabling students to grow their capacity to 

learn. The world these students will encounter upon leaving K-12 “is demanding that 

digital age workers have digital age skills, including the abilities to think critically, 

collaborate, and work independently” (Martinez & McGrath, 2014, p. 3).  

Integrating STEM into the curriculum results in a more inquiry-based 

instructional approach. While Hattie (2009) discussed the importance of inquiry-based 

instruction in areas such as improved critical thinking, the overall impact was found to be 

rather average compared to other instructional methods. “Effects were greatest at 

elementary level and decreased as students progressed through their school years” 

(Hattie, 2009, p. 209). The standard error was considered high, so it is important to 

continue compiling relevant research in this area to have an expanded and more accurate 

research base. 



Texas Tech University, Smith Steigleder, May 2022 
 

41 

Literature Review Summary Findings and Conclusions 

The following literature review summary, findings, and conclusions are derived 

from the above review of literature completed for this study. 

Literature Review Summary Findings 

1. Students that come from low socioeconomic backgrounds are less likely to 

have the technology and other academically enriching opportunities at their 

home. 

2. STEM PBL (Project-based learning) as a form of instruction is correlated with 

higher student academic achievement. 

3. High levels of teacher self-efficacy are correlated to improved instructional 

practices and higher levels of student achievement. Teachers who are not 

given sufficient training in STEM integration and are then required to 

implement it into their teaching are more likely to have lower levels of self-

efficacy. 

4. Many districts mislabel simple teacher meetings as PLCs. Functioning PLCs 

are goal-oriented and data-driven. This allows holding collaborative efforts 

that lead to improved instruction and student outcomes.  

5. Establishing an academic mindset is vital in establishing lifelong learners to 

think critically and engage in deeper learning opportunities.  

Literature Review Summary Conclusions 
 

An examination of literature finds that to effectively leverage STEM project-

based learning as an integrated curricular approach to increase student academic 

achievement, a culture of collaboration, strong campus leadership, effective and research-
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based professional learning opportunities, and ongoing administrative support and 

training. Teacher self-efficacy also plays a big role in teacher instructional effectiveness. 

Without a continual support system to provide teachers a nurturing professional learning 

environment, implementing these principles can negatively impact desired outcomes.  

There is a lack of well-designed campus-level studies investigating how school 

principals can best nurture robust cultures of collaboration and strong feelings of 

professional self-efficacy among teachers as intentional means to promote teachers’ 

instructional effectiveness.  
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CHAPTER III 

METHODS AND PROCEDURES 

Introduction 

The overall design purpose and methodological thrust of this school improvement 

intervention study were to examine how a particular elementary school campus can 

transform current practices that rely on rote memorization and surface knowledge 

instruction into a culture of learning that embraces practices of deeper learning and 

student-centered instructional methods. This study explored the impact of school 

principals nurturing robust cultures of collaboration and strong feelings of professional 

self-efficacy among teachers as intentional means to promote teachers’ instructional 

effectiveness. 

Methods 

Study Design: Research Goals and Approach 

The overall goals of this action research study consisted of identifying and 

developing strategies to assist in developing teachers’ self-efficacy and capacity to utilize 

instructional practices, resulting in teachers furthering their ability to unlock their 

students' deeper learning potential. This process used (a) principal coaching, (b) 

professional development, and (c) the implementation of functioning PLCs to achieve 

results. The end goal was for campus leaders and teachers to engage together in a process 

that leads to more engaging, student-centered lessons. As a byproduct of teachers 

unlocking their students' deeper learning potential, the researcher hypothesized that they 

would perform better academically. This can be illuminated by increased achievement on 

teacher-created benchmark exams and improved state assessment scores. 
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The research approach utilized for the study was an action research intervention 

approach to directly address the identified problem of professional practice involving 

improving student engagement and developing deeper learning instructional practices for 

teachers, through principal’s nurturing robust cultures of collaboration and strong 

feelings of professional self-efficacy among the teaching staff, as intentional means to 

promote teachers’ instructional effectiveness. This action research focused on specific 

instructional strategies such as project-based and student-centered learning and fostering 

an improved culture of deeper learning and student engagement.  

Methods 

This study followed key design-based school improvement, insider action 

research methodological principles, and intervention strategies advocated for and 

discussed in Mintrop (2016) and Coghlan and Brannick (2014). “The action research 

approach is founded on the notion that organizations may be understood experientially 

through the process of deliberate change” (Coghlan & Brannick, 2014, p. 4). This 

understanding is through the lens of someone actively involved in the organization. 

Studying an organization from the inside presents different challenges than doing so as an 

outsider. “Inquiry from the inside involves researchers as natives and actors, immersed in 

local situations generating contextually embedded knowledge which emerges from 

experience” (Coghlan & Brannick, 2014, p. 4). Designing interventions and solutions 

involve leaders being creative and keeping local contexts in mind.  

Less concerned about universal effectiveness or broad generalization across  
large populations of schools, design development of the sort advocated in this  
book builds on the idea that context sensitivity is the base of all successful  
improvement, that educational leaders will need to adapt and reinvent for their  
specific situation, but that design principles can travel. (Mintrop, 2016, p. 4) 
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Design development is an iterative process that involves trial and error that leads to 

continuous quality improvement. Action research is research in action, not research about 

action. “The central idea is that action research uses a scientific approach to study the 

resolution of important social or organizational issues together with those who experience 

these issues directly” (Coghlan & Brannick, 2014, p. 6). Action research is a continual 

process where multiple research cycles are operating concurrently. 

Interventions are being designed with a specific goal and organizational settings 

in mind and will consist of targeted activities to develop new learning that will lead to 

new instructional practices based on the results of the proposed intervention (Mintrop, 

2016). The action researcher focused their energy and resources by choosing actionable 

problems with the most impact. It is important to focus on a problem of practice. A 

problem of practice might begin with a broad problem statement, but then it should be 

narrowed down. For example, the achievement gap is not an urgent problem of practice. 

One of the practices that a district and educators engage in that contributes to this gap 

would be a problem of practice. Also, these problems of practice need to be both practical 

and connected to a district’s strategic goals. “We know from a long series of 

implementation studies that no matter how effective a designed intervention may be if it 

is not practical in a given context, it will not have a sustained impact on routine practice” 

(Mintrop, 2016, p. 29). 

The problem of practice in this study was geared toward remedying an issue in a 

small rural school. However, Mintrop (2016) makes it clear that there is no problem too 

small. Ideas and principles from Mintrop’s book were utilized to guide the entire 

intervention design process. This involved embracing failed attempts and viewing it as an 
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opportunity to examine the process and impact data to develop potentially effective 

adjustments. This is a long process that will take multiple iterations. The practitioner will 

not interfere and manipulate the data to tilt it in a particular chosen intervention’s favor. 

Instead, the practitioner needs to be neutral and objective because the work is important 

even if the intervention fails. 

This study was put into practice with adjustments made as necessary, and that is 

acceptable as there is an expectation that adjustments are made in action research. The 

data collection and analysis process guide any varying degree of adjustment that was 

needed in the intervention process. A combination of both the process and impact data 

helped show the effectiveness of the intervention. Impact data is the outcome data, and 

process data documents the fluid change process. Process data were collected to support 

the impact data. When completing an action research project, it is important to establish a 

baseline, and after completion of the intervention, impact data can be determined. The 

purpose of design development is to make a difference.  

It can be tempting in the face of the urgent needs we have identified to just get  
on with it – to put the intervention on the ground and worry later about whether it  
worked or not. Unfortunately, such an approach is likely to leave us without any  
way of knowing whether the intervention actually worked and, if it did, how.  
(Mintrop, 2016, p. 165) 

Educators will face complex problems, and no apparent solution or remedy is applicable. 

This is when design research is appropriate. For example, the problem of practice within 

this particular district does not have an easy solution. Transforming a teaching staff’s 

instructional practices to be more engaging and centered around issues that require deeper 

learning is a multifaceted dilemma. One requires an iterative process that has a 

foundation built upon research and collaboratively developed change drivers. “To base an 



Texas Tech University, Smith Steigleder, May 2022 
 

47 

intervention in research, designers must ground their thinking in science and conduct 

research on the intervention as it unfolds” (Mintrop, 2016, p. 153). 

This study aimed to show that the proposed intervention design is tightly coupled 

with the data. According to Mintrop (2016), “the purpose of design development studies 

is to ascertain that the design has had the intended effect and what activities, tools, formal 

organizational structures, resources, and so on, contributed to the intended effect” (p. 

164). The methods are intended to lead to outcomes that are transparent and reliable. The 

collected data should show that the intervention was the change driver that influenced the 

problem of practice, in which transformed teacher instructional practices lead to 

increased student capacity to tolerate ambiguous and rigorous learning environments, 

and, as a byproduct, to unlock their deeper learning potential. 

Participants and Selection 

The human subjects recruited and participated in this study were adult, Oklahoma 

certified teachers who work at the Oklahoma elementary school's focus and teach in core 

content areas (math, science, social studies, English) in Grades 3-5. These teachers were 

specifically recruited because the need of the campus is to improve deeper learning and 

engagement in these areas.  

The recruitment process was done exclusively on a volunteer basis. The 

researcher (doctoral dissertation student Co-PI) served a dual role as principal of the 

campus where the research was conducted and as the researcher. To minimize the extent 

to which any of the teachers may have felt undue pressure to participate, the researcher 

did not initially contact the teachers to invite them to participate in the study. Instead, the 

researcher solicited the assistance of a Texas Tech EDLD (Educational Leadership) 
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Ed.D. Cohort 4 doctoral student colleague who is a practicing campus principal in 

another district to send out the study participation invitation letter (see Appendix A) and 

adult consent form (see Appendix B) to teachers on behalf of the researcher. Interested 

individuals who wished to participate in the study potentially were told by the Texas 

Tech EDLD Ed.D. Cohort 4 doctoral student colleague to turn their filled-out consent 

form to the curriculum director at their campus.  

Interested core content teachers identified through their self-selection to respond 

affirmatively to the invitation returned the signed adult consent form to the district 

curriculum director. This was done to avoid using the researcher's (doctoral dissertation 

student Co-PI) dual-role knowledge of teachers on the campus. The curriculum director 

selected three (3) teachers at random. Once the researcher was notified of the teachers 

chosen to participate in the study, the researcher reached out to the volunteers to 

reexamine the signed consent forms and provide them with additional information. The 

teachers were selected because of the researcher's desire to have multiple perspectives on 

the focus of how to facilitate instructional improvement within the campus. Participants 

were allowed to withdraw from the study at any time.  

Instrumentation 

This study was focused on exploring avenues that would potentially lead to a shift 

in teacher instructional practices in order to increase both student active engagement and 

deeper learning opportunities in the classroom. The researcher measured teacher 

professional self-efficacy and teacher instructional effectiveness. The research 

instruments that were utilized in this study helped the researcher collect various forms of 

process and impact data. The impact data was vital to inform the researcher on whether or 
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not the study had the intended effect on the participants. The process data helped the 

researcher to better analyze and understand the impact data. 

The impact data was collected through the following instruments: initial survey 

(see Appendix C), final survey (see Appendix G), initial observation (see Appendix E), 

and final observation. Both surveys included questions and a common rubric for teachers 

to self-rate themselves. Both the initial and final observations were part of two separate 

and complete POP cycles. A complete POP cycle includes the following three 

components: pre-observation (see Appendix D), observation, and post-observation (see 

Appendix F). Utilizing the same instruments at both the beginning and ending of the 

study ensured consistency and easily comparable data sets. 

The process data was collected through the following instruments: reflective exit 

tickets (see Appendix H), PLC agendas, and PLC minutes. The process data helped the 

researcher to determine when adjustments needed to be made. The intervention was 

based on the idea that action research is an iterative process and that adjustments would 

be necessary. The intervention needed to be tailored to the specific needs of the 

participants that were engaged in the study. 

Data Analysis 

Data was collected for analysis during the design, development, and pilot 

implementation phases of this design-based intervention study. The qualitative data was 

gathered from reflection sheets, agendas, minutes, and exit tickets. The researcher then 

examined the data to determine the impact of the intervention. 
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Procedures 

The researcher/principal (dual role, same individual) led/facilitated all 

professional development, training, PLC, and reflective sessions. The study was 

conducted in one K-12 elementary school campus in rural western Oklahoma. 

Design, Development, and Pilot Implementation of a Professional Learning 
Program 

 
Economically disadvantaged students have historically performed worse than not 

economically disadvantaged students across all grade levels and subject areas (Banerjee, 

2016). One of the major contributing factors is that economically disadvantaged students 

are less likely to have the technology and other educationally related resources at home 

(Gorski, 2013). The district where the research was conducted experienced this trend of 

underperforming economically disadvantaged students. Many school districts, like this 

one, have chosen to address the achievement gap by narrowing the curriculum and 

focusing instruction time on test preparation strategies. While this may appear to treat the 

surface symptoms, it does nothing to address these students’ pervasive root instructional 

issues. These schools fail their students by opting to provide the instruction that relies on 

“rote, low-level instruction and reinforces students’ messages of inadequacy and limited 

potential” (Farrington, 2013, p. 9). School districts should seek ways to transform current 

practices that rely on rote memorization and surface knowledge instruction into a culture 

of learning that embraces practices of deeper learning and student-centered instructional 

methods. 

The exploratory needs assessment (ENA) showed a need to develop teachers' self-

efficacy and capacity to utilize instructional strategies to engage students' deeper learning 
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potential. This results in a cultural shift from focusing on purely teaching to the test to an 

environment focused on student-centered learning. This was done by utilizing the change 

drivers identified in the introduction: principal coaching, professional development, and 

functioning PLCs. The intervention in the study provided teachers with the skillset and 

capacity to engage students in authentic, deeper learning. The intervention led to 

increased PBL (focusing on STEM) and hands-on activities, allowing students greater 

opportunities to reach their deeper learning potential.  

Professional Learning Program Intervention Design: Work Plan and Timeline 
 
Phase One: Program Intervention Design and Development 

Participants in this study were asked to complete an initial survey (see Appendix 

C) that took approximately 30 minutes to complete. The initial survey helped the 

researcher gain some necessary background information and also aided in helping the 

researcher understand how familiar each participant was with the content of the study. 

Some of the questions included were “Please define what you believe Project Based 

Learning is, what student engagement means, and explain the difference between surface-

level learning compared to deeper learning.” The survey also had 15 questions in which 

participants self-rated themselves regarding their ability to lead instruction in the 

following three categories: student engagement, deeper learning, and PBL/STEM 

learning principles. The questions were adapted from Capraro (2012) and the Tulsa 

Model Observation Rubric. The teachers at the district where the study was conducted are 

regularly evaluated by their administrator utilizing the Tulsa Model Evaluation Rubric. 

Therefore, incorporating the rubric in the intervention study helps to ensure relevancy. 

These same questions were used in the observation protocol during POP cycles and the 
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final participant survey. This happened after the consent was signed and the district 

curriculum director selected the participants at random. The selected teachers who 

volunteered to participate in the study attended an initial orientation and were organized 

into a PLC. Then, an initial POP cycle was scheduled during week two of the study, 

utilizing the following attached documents: pre-conference questions, observation 

protocol, and post-conference questions. 

There were two complete POP cycles, one conducted at the beginning of the study 

and one at the conclusion. This helped to determine the impact data of the study. The 

doctoral dissertation student Co-PI contacted each participant to schedule the initial and 

concluding POP cycles. In education, a POP cycle is an integral part of the teacher 

evaluation process. The pre-observation component is the initial component of the cycle, 

which is sometimes referred to as a pre-conference. During the pre-observation, the 

teacher meets with an instructional coach or evaluator to discuss the upcoming 

observation. Typical discussion areas can include specific instructional strategies, 

expectations, lesson goals, and an opportunity for the teacher to give clarity and insight 

into the lesson that will be observed. The next component of the cycle is observation. The 

observation is the meat of the entire process. The observation involves the instructional 

coach or evaluator attending the lesson to observe instruction with the aid of a rubric. The 

individual conducting the observation generally takes low-inference notes in order to 

record what they have observed. The observation is the portion of the cycle that results in 

data. The concluding part of the POP cycle is the post-observation. 
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The post-observation is sometimes referred to as a post-conference. This portion 

involves a discussion between the evaluator and teacher regarding the lesson that was 

observed. This process should be reflective, and if done correctly, will result in the 

teacher having an increased capacity regarding pedagogy and instruction. The post-

conference questions were adapted from Robbins (2015). 

During the pre-observation component, teachers were interviewed by the doctoral 

dissertation student Co-PI utilizing a set of pre-conference questions (see Appendix D). 

The observation component consisted of the doctoral dissertation student Co-PI using an 

observation rubric (see Appendix E). The final element in the POP cycle takes place 

during the post-observation. The doctoral dissertation student Co-PI went over the 

observation with the participant, utilizing a set of post-conference questions (see 

Appendix F).  

The second through eighth week involved PLC meetings, principal coaching, and 

professional development training. This process was documented through reflective exit 

tickets. The training was focused on student engagement and unlocking students' deeper 

learning potential through the utilization of various instructional strategies. 
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Phase Two: Professional Learning Program Pilot Implementation 

The intervention program design was implemented as shown in Table 3.1. The 

timeline identifies the development, design, implementation, and activities.  

 
Table 3.1 

Intervention Design 

Week Change Drivers Outcomes 

1 Orientation to Study 
 
 
 
Functioning PLCs 

Research Participant Survey (Initial) 
The researcher will review expectations and 
provide an overview of the intervention and 
what can be expected over the next few weeks. 
Schedule Initial Complete POP Cycle #1 
PowerPoint and training over PLCs and how to 
effectively participate. 
PLCs groups are created and given specific 
direction.  

2 Formal Observation #1 
 
 
Individual Feedback 
 
 
Functioning PLCs 

Complete POP Cycle #1 
The researcher will identify a baseline for each 
teacher’s lesson regarding deeper learning and 
student engagement. 
The principal meets with each member and 
provides them specific feedback. 
PLC groups meet to discuss their observation 
results. 

• Agenda 
• Minutes 
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Table 3.1 Continued 
 

Week Change Drivers Outcomes 

3 Principal Coaching 
Professional Development 
 

PowerPoint and training over Deeper 
Learning, Student Engagement, and specific 
instructional strategies. 

• The teacher will fill out a 
reflective/exit ticket (included as an 
attachment) 

4 Functioning PLCs PLC groups meet to discuss and collaborate 
on activities and progress. 

• Agenda 

• Minutes 

5 Principal Coaching 
Professional Development 
 

PowerPoint and training over Project-Based 
instruction (specifically STEM), student-
centered instruction, and hands-on 
instruction. 

• The teacher will fill out a 
reflective/exit ticket (included as an 
attachment) 

6 Functioning PLCs PLC groups meet to continue discussing and 
collaborating on their progress 

• Agenda 

• Minutes 

7 Principal Coaching 
Professional Development 
 

PowerPoint and training over STEM Lab 
and available resources. 

• The teacher will fill out a 
reflective/exit ticket (included as an 
attachment) 

8 Functioning PLCs PLC groups meet to discuss and collaborate 
on activities and progress. 

• Agenda 

• Minutes 
Schedule Final Complete POP Cycle #2 
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Table 3.1 Continued 
 

Week Change Drivers Outcomes 

9 Formal Observation #2 Complete POP Cycle #2 
Research Participant Survey (Final) 
Research will conduct another observation 
to compare against the baseline. 

 

According to Mintrop (2016), “an intervention design consists of a sequence of activities 

that together or in combination intervene in existing knowledge, beliefs, dispositions, or 

routines, to prompt new learning that leads to new practices” (p. 133). Many steps were 

taken to achieve this. To begin with, research practitioners create activities that translate 

into adult learning. Keep in mind that drivers are not the same thing as activities. 

Researchers use the drivers they already created to develop the activities to generate 

change in the real world. Solutions to problems of practice are unique to local settings 

and many times take imagination. 

Phase Three: Evaluation and Impact Analysis  

A final POP cycle, utilizing the following attached documents: pre-conference 

questions, observation protocol, and post-conference questions. Then, the participants 

were asked to complete a final survey (see Appendix G) that took approximately 30 

minutes to complete. Data sets were collected to be analyzed during the design, 

development, and pilot implementation phases of this design-based intervention study. 

The qualitative data was gathered from reflection sheets, agendas, minutes, and exit 

tickets. The researcher then examined the data to determine the impact of the 

intervention. The researcher noted how the evidence gathered correlated with the change 
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drivers. The initial (baseline) data collected during the first complete POP cycle was 

compared with the final complete POP cycle (impact) data to determine if the proposed 

intervention impacted and, if so, to what extent. 

Dissemination 

The results and findings of this action research study showed that when (a) 

principal coaching, (b) professional development, and (c) the creation of functioning 

PLCs are used effectively and in conjunction with one another, there is the potential for 

positive, measurable impacts on teacher self-efficacy, student engagement, and the 

amount of deeper learning opportunities afforded to students. This pilot study showed 

that a larger, more robust study is a viable avenue for campus leaders to consider when 

implementing change initiatives. This is especially true when leaders are searching out 

ways for their teachers to engage collaboratively in a process that leads to more engaging, 

student-centered lessons. Once the research was completed and all data disaggregated, 

the information was presented to the stakeholders in the participating school district. This 

information can be used as a springboard for the development of future professional 

development and staff training. While this information is rooted in a local PoP, the ideas 

and research behind much of this study could prove valuable to other districts facing 

similar issues. 

Limitations 

One limitation of this study was that it focused only on teachers in a small rural 

K-12 school in western Oklahoma. Additionally, the study only concentrated on a 

minimal number of teachers due to the size of the school. The process and impact data for 

the intervention were all qualitative. Also, there was a limited timeframe to conduct the 
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intervention. It was assumed that each teacher responded honestly throughout the entire 

process. Nevertheless, this intervention study design is relevant and of practical value in 

advancing design-based professional learning improvement for education personnel in 

the campus of focus. 

Chapter III Summary 

The implementation of the current study examined the effects of principal 

coaching, targeted professional development, and collaboration through functioning 

PLCs on deeper learning instructional practices for the teachers of a rural K-12 school in 

western Oklahoma. The current study hopes to lead to teacher instructional practices that 

breed increased student engagement and deeper learning opportunities. 
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CHAPTER IV 

RESEARCH RESULTS 

Introduction 

As articulated in Chapter I, the purpose of this study was to utilize design research 

principles to investigate how and to what extent elementary campus principals can 

provide teachers with targeted professional learning interventions (i.e., purposive 

coaching and professional development in how to effectively leverage project-based 

learning (PBL) as an instructional means to support students’ active engagement in 

learning, modeling of functioning PLCs, and development of teachers’ skillsets in 

evaluating students’ overall learning engagement levels), to enhance teachers’ 

instructional efficacy by empowering elementary teachers to be more intentional and 

focused in engaging students effectively in authentic deep learning. Fundamentally, this 

study investigated the impact of transforming instructional practices in a small, rural 

school district in Oklahoma. The following research questions were used to achieve the 

goal of this study:  

1.  How can school principals best nurture robust cultures of collaboration and 

strong feelings of professional self-efficacy among teachers as intentional 

means to promote teachers’ instructional effectiveness? 

2. How can professional learning communities be constructed to effectively 

leverage project-based learning as an instructional means to support students’ 

active engagement in authentic, deeper learning? 
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3. How can the campus principal facilitate professional development 

opportunities that allow teachers to improve their instructional capacity in 

project-based instruction, emphasizing STEM education? 

Chapter I also includes the change driver diagram. To reiterate, the change drivers 

in this study are (a) principal coaching, (b) professional development, and (c) the 

development of a functioning PLC. These drivers were leveraged as the foundation of the 

design development process. The intervention design was put into place with the 

intention that participants who completed the study would show an increased 

understanding of student engagement, deeper learning, and PBL /science, technology, 

engineering, and mathematics (STEM) learning principles that would lead to higher 

levels of self-efficacy and more meaningful instruction for students.  

The human subjects recruited who participated in this study were adult, certified 

teachers who work at the Oklahoma elementary school identified as the focus for this 

study and teach in core content areas (math, science, social studies, and English) in 

Grades 3-5. These teachers were recruited explicitly because the need of the campus is to 

improve deeper learning and engagement in these areas. The recruitment process was on 

a volunteer basis. The researcher (doctoral dissertation student Co-PI) served a dual role 

as principal of the campus where the research was conducted and as the researcher. To 

minimize the extent to which any of the teachers may have felt undue pressure to 

participate in this study, the researcher did not initially contact the teachers to invite them 

to participate in the study. Instead, the researcher solicited the assistance of a Texas Tech 

EDLD (Educational Leadership) Ed.D. Cohort 4 doctoral student colleague who is a 

practicing campus principal in another district to send out the study participation 
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invitation letter (see Appendix A) and adult consent form (see Appendix B) to teachers 

on behalf of the researcher. Interested individuals who wished to participate in the study 

potentially were told by the Texas Tech EDLD Ed.D. Cohort 4 doctoral student colleague 

to submit their filled-out consent form to the curriculum director at their campus.  

Interested core content teachers identified through their self-selection to respond 

affirmatively to the invitation returned the signed adult consent form to the district 

curriculum director. This was done to avoid using the researcher's (doctoral dissertation 

student Co-PI) dual-role knowledge of teachers on the campus. Six (6) of the ten (10) 

teachers emailed indicated that they were interested in volunteering for the study. The 

curriculum director selected three (3) of those teachers at random. Once the researcher 

was notified of the teachers chosen to participate in the study, the researcher reached out 

to the volunteers to reexamine the signed consent forms and provide them with additional 

information. The teachers were selected because of the researcher's desire to have 

multiple perspectives on the focus of how to facilitate instructional improvement within 

the campus. Participants were allowed to withdraw from the study at any time.  

As stated in Chapter III, three forms of data were collected for this study: (a) 

initial and concluding surveys, (b) information collected during two complete pre-

observation, observation, post-observation (POP) cycles, and (c) reflective/exit tickets 

that participants filled out during PLC meetings. The initial and concluding surveys both 

asked reflective questions to give the researcher the information necessary to establish a 

beginning baseline for each participant and the ability to measure growth or lack thereof 

after the study. A vital component of both surveys was the 15 questions in which 

participants self-rated themselves regarding their ability to lead instruction in the 
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following three categories: (1) student engagement, (2) deeper learning, and (3) 

PBL/STEM learning principles. The questions were adapted from Capraro (2012) and the 

Tulsa Model Observation Rubric [TLE] (2015). The teachers at the district where the 

study was conducted are regularly evaluated by their administrator utilizing the TLE 

Rubric, so using the rubric to help develop the questions helped ensure relevancy. These 

same questions were used in the observation protocol during both POP cycles. 

Participants also engaged in two complete POP cycles. The initial one took place during 

the beginning of the study and the second one took place during the completion of the 

study. The conferences and observations were anchored by the 15-question observation 

tool. This was also an important component of establishing a beginning baseline and the 

ending impact data. The meat of the process data came from the reflective/exit tickets 

that participants filled out during PLC and principal coaching sessions. Table 3.1 in 

Chapter III provides a detailed account of the intervention design. Table 4.1 provides 

specific dates of data collection events throughout the study. 

 
 

Table 4.1 

Detailed Chronological Record of the Study 

Event Participant A Participant B Participant C 

Initial Survey 
Completion Meeting 
 

8/11/2021 8/11/2021 8/11/2021 

Reflective/Exit Ticket (Ongoing) 8/11/2021-
9/29/2021 

8/11/2021-
9/29/2021 

8/11/2021-
9/29/2021 

POP Cycle #1 8/16/2021-
8/18/2021 

8/17/2021-
8/19/2021 

8/18/2021-
8/20/2021 
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Table 4.1 Continued 
    

Event Participant A Participant B Participant C 

POP Cycle #2 10/04/2021-
10/06/2021 

10/05/2021-
10/07/2021 

10/05/2021-
10/05/2021 

 
Final Survey 

 
10/08/2021 

 
10/08/2021 

 
10/08/2021 

 
 
 

Professional Development Design 

 Designing professional development to achieve a specific purpose can be 

challenging and complex.  

A successful design relies on the determination of leaders to think for themselves 
and trust their own judgment. Intellectual leaders go beyond so-called buy and 
buy-in and insist on innovative problem solving that works in their situation and 
serves the participants’ needs for learning. (Mintrop, 2016, p. 91) 
 

Mintrop (2016) advocates that in many instances it can be “most productive” to engage in 

a true collaborative effort during the design process. However, due to certain limiting 

factors, not all studies lend themselves to this collaborative process. The small size of the 

specific campus was one of factors that limited the researcher’s ability to engage in true 

co-design of the professional development. The researcher developed the framework of 

the professional development over the course of several months. The design of the 

professional development was heavily impacted by a combination of the study’s 

extensive literature review and knowledge of the research practitioner. As both dual roles 

of the campus principal and researcher, the practitioner had unique perspective on how to 

approach the design work. This particular design was forged through a needs assessment 

and the subsequent development of change drivers. The three change drivers were 
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discussed in detail in chapter one. The drivers include the following: principal coaching, 

professional development, and the development of functioning PLCs. The professional 

development design was the most crucial component of the entire action research 

intervention. Through this process, the following overarching themes emerged: PLCs, 

deeper learning, PBL, STEM learning principles, student engagement, and student-

centered instruction. This resulted in the development of meaningful professional 

development activities. 

 During the course of the intervention, process data helped the researcher adjust 

the intervention. It is important to keep in mind that design development is an iterative 

process that involves trial and error that leads to continuous quality improvement. The 

iterative quality that is inherent in design development made the participants indirect co-

designers. This allowed the professional development to be tailored to the specific and 

collective needs of the participants involved in the study. Examples of the specific 

adjustments that were made to the intervention based on the research practitioner’s 

analysis of the process data are included in this chapter under the section “Phase Two: 

Professional Learning Program Pilot Implementation.” Adjustments should be expected 

as they are a necessary component to any development design. This is especially true 

when they are developed and initiated in dynamic situations such as those that take place 

on a school campus. 
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Process Data Results 

Phase One: Program Intervention Design and Development 

The goal of this study was for the intervention to be relevant and individualized to 

the needs of the specific participants who volunteered to participate in the study. This 

was achieved through viewing the research design as an iterative process. Participants in 

this study were asked to complete an initial survey. This helped the researcher gain some 

necessary background information and also aided in assisting the researcher in 

understanding how familiar each participant was with the content of the study. Some of 

the questions included were “Please define what you believe PBL is; please defines what 

student engagement means and explain the difference between surface-level learning 

compared to deeper learning.” The survey also had 15 questions in which participants 

self-rated themselves about their ability to lead instruction in the following three 

categories: (1) student engagement, (2) deeper learning, and (3) PBL/STEM learning 

principles. The questions were adapted from Capraro (2012) and the TLE Rubric (2015). 

The teachers at the district in which the study was conducted are regularly evaluated by 

their administrator utilizing the Tulsa Model Evaluation Rubric, so using the rubric to 

help develop the questions helped ensure relevancy. These same questions were used in 

the observation protocol during both POP cycles and again in the final participant survey. 

There were two complete POP cycles, one conducted at the beginning of the study and 

one at the conclusion. This helped to determine the impact data of the study.  

 

 

 



Texas Tech University, Smith Steigleder, May 2022 
 

66 

Participant Background and Information 

The human subjects that were recruited and participated in this study were adult, 

Oklahoma certified teachers who work at the Oklahoma elementary school at the focus of 

this study and teach in core content areas (math, science, social studies, English) in 

Grades 3-5. These teachers were specifically recruited because the need of the campus is 

to improve deeper learning and engagement in these areas. The recruitment process was 

done exclusively on a volunteer basis.  

 The teacher participants initial survey helped to show that the three teachers 

involved in the study had diverse backgrounds. All three participants were women, and 

their experience in the classroom ranged from two to nine years. All of the teachers have 

only taught elementary school. One of the teachers is an upper elementary science teacher, 

an upper elementary math teacher, and an upper elementary history teacher. All of the 

teachers have spent their entire teaching careers at the district (see Table 4.2). 

 
Table 4.2 

Teaching Background of the Research Participants 

Teacher Content Area Grade Level Number of Years 

A Social Studies Upper Elementary 9 

B Science Upper Elementary 2 

C History Upper Elementary 6 
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Teacher A 

 Teacher A is an upper elementary social studies teacher. Upper elementary is 

defined as teaching in Grades 3-5. Her nine years in the classroom have all been at the 

elementary level. However, this is her first year in this position. Previously, she taught 

pre-kindergarten, third-grade mathematics, and fourth/fifth-grade language arts at her 

current district. She believes that she is highly effective in some aspects of the classroom 

and that she has areas in which she could improve. She uses some peer learning and 

hands-on learning but expressed that she is interested in learning more about effectively 

keeping students engaged during instruction. 

Teacher B 

Teacher B is an upper elementary science teacher. Upper elementary is defined as 

teaching in Grades 3-5. Her two years in the classroom have both been in elementary 

science. Although she only has two years of teaching experience, she spent five years as a 

teacher’s aide before completing her college coursework and being promoted to a 

teaching position. She feels like she is effective for a novice teacher and attempts to 

incorporate various teaching strategies to keep students engaged. She wants to continue 

to grow her skills in the classroom to become highly effective in all areas.  

Teacher C 

Teacher C is an upper elementary mathematics teacher. Upper elementary is 

defined as teaching in Grades 3-5. Her six years in the classroom have all been in 

elementary school. However, this will be her first year as the upper elementary 

mathematics teacher. She has also taught pre-kindergarten and first grade. She believes 

that she is effective in the classroom. However, she feels like she currently has a teacher-
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centered classroom and wants to move towards a more student-centered approach. 

Participants’ Understanding of the Study 

 To gain a better understanding of the selected teachers and their understanding of 

key focus areas of this study, the researcher had them fill out an initial survey. The 

following are themes that emerged during that process: 

• Student engagement is important to student academic success 

• There is not a firm understanding of what constitutes deeper learning  

• Unable to differentiate between classroom projects and project-based learning 

• Understanding that PLCs are important but have only experienced PLC lite 

An additional objective of the initial survey was to establish a baseline of their 

professional self-efficacy in the classroom. The results of this are shown in Table 4.3. 

 
Table 4.3 

Teacher Self-Efficacy: Initial Survey Results 

Teacher 
Participant 

Category #1 

Student 
Engagement 

Category #2 

Deeper 
Learning 

Category #3 

PBL/STEM 
Learning 
Principles 

Overall Score 

*Maximum 
Score is 45 

A 9 10 8 27/45 

B 10 10 12 32/45 

C 7 8 9 24/45 

Self-Rating Highly Effective Practices for Student Engagement, Deeper Learning, 
and PBL/STEM Learning Principles 
  
 The survey also had 15 questions, adapted from Capraro (2012) and the Tulsa 

Model Observation Rubric, in which participants self-rated themselves regarding their 
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ability to lead instruction in the following three categories: student engagement, deeper 

learning, and PBL/STEM learning principles (see Table 4.4). The responses were critical 

to this study. This initial survey helped to create a baseline so that impact data could be 

gathered at the end. These same questions were utilized in the observation protocol and 

final survey. If a teacher scored higher at the end than at the beginning, then growth could 

be assumed. This instrument was broken into three specific categories: student 

engagement, deeper learning; and PBL/STEM learning principles. Participants were 

asked to answer in the following way: 0 = never, 1 = occasionally, 2 = usually, 3 = 

always. Each individual section had a maximum score of 15. 

Table 4.4 

Teacher Professional Self-Efficacy Instrument 

CATEGORY #1 
STUDENT ENGAGEMENT 

TLE Domain: Instructional Effectiveness; Dimension 9: Involves All Learners 
Practices Score  

1) Is able to engage students in Active Learning 
At least 80% of the time students are engaged in active learning. Students 
initiate or develop their activities to enhance their learning.  

 

2) Makes instruction interesting. Students can explain tasks and 
solution strategies if asked 
If asked, students would correctly explain the task(s) they are working on 
and possible solutions. 

 

 
Table 4.4 Continued 
 
3) Uses consistently high quality and varied questioning techniques 
Teacher is scaffolding to the higher levels of Bloom’s taxonomy and 
leading students to formulate many of their questions. 

 

4) Uses instructional methods in which students body language is 
receptive to learning 
Students are making eye contact, are not laying their heads down on their 
desks, and are not engaging in off-topic discussions. 

 

5) Allows students time to engage in collaborative efforts  
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Students can engage in meaningful and productive conversations with their 
peers. They effectively collaborate to solve complex problems. 
TOTAL SCORE FOR THIS CATEGORY 
 

        /  15 

CATEGORY #2 
DEEPER LEARNING 

TLE Domain: Instructional Effectiveness; Dimensions 9 Involves All Learners; 11 
Clear Instruction, 12 Models, 14 Adjusts 

Practices Score  
1) Uses classroom objectives that are explicitly related to the real world 
Students are given rigorous assignments that address real-world problems. 
Students are given the freedom to come up with unique solutions as there is 
no single correct answer. 

 

2) Gives students some autonomy in their learning 
Students have a say in what and how they are learning. They are given 
opportunities to develop their strategies. 

 

3) Allows students to collaborate with one another on assignments 
Students can strengthen their bonds with peers as they tackle rigorous 
assignments together. 

 

4) Enables students to grow their capacity to learn  
5) Engages students by incorporating and expanding their individual 
skills and interests. 
Students are engaging in work that is relevant to them. They are expanding 
their knowledge, interest, and skills with instruction covering a diverse 
array of topics. 

 

TOTAL SCORE FOR THIS CATEGORY         /  15 
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Table 4.4 Continued 
 

CATEGORY #3 
PBL/STEM LEARNING PRINCIPLES 

TLE Domain: Instructional Effectiveness; Dimensions: 10 Explains Content & 
13 Monitors 

Practices Score  
1) Provides rigorous assignments, which as a consequence leads to 
higher-order thinking. 
There is not always a single correct answer. Students are engaging in 
complex assignments in which they apply higher-order thinking to come up 
with unique solutions. 

 

2) Does not give student(s) explicit answers and able to engage in self-
exploration.  
Guides and encourages students so that they can develop their own 
creative and unique solutions. Allows students to learn by trial and error 
and encourages failure as part of the learning process, not as negative. 

 

3) Provides students with assignments that require them to engage in 
organized groups to develop solutions. 
Assignments are rigorous and complex, and the complexity requires 
multiple perspectives to achieve a possible solution. 

 

4) Creates assignments that require hands-on learning.  
Students are engaging in research-based instructional practices.  

 

5) Ensures technology is woven into/serves as a foundational base in 
the planning process to support instruction. 
Technology is used on a common-place basis as an instructional tool.  

 

TOTAL SCORE FOR THIS CATEGORY      /  15 
 
OVERALL SCORE      /  45 

Note. Adapted from The Development of a Teacher Observation Instrument for PBL Classroom 
Instruction. By Mary Margaret Capraro, 2012. Journal of STEM Education: Innovations and 
Research, 13.  
 

Phase Two: Professional Learning Program Pilot Implementation 
 
Pre-Observation, Observation, and Post-Observation Cycles 

The study consisted of two complete POP cycles. One was conducted at the 

beginning of the study and one at the conclusion. This helped to determine the impact 

data of the study.   

The pre-observation component is the initial component of the cycle that is 
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sometimes referred to as a pre-conference. During the pre-observation, the teacher meets 

with an instructional coach or evaluator to discuss important context-specific instruction 

issues regarding the upcoming observation. Typical areas of discussion can include 

specific instructional strategies, expectations, lesson goals, and an opportunity for the 

teacher to give clarity and insight into the lesson that will be observed. During the pre-

observation component, teachers were interviewed by the doctoral dissertation student 

Co-PI utilizing a set of pre-conference questions. 

The next component of the cycle is observation. The observation is the meat of 

the entire process. The observation involves the instructional coach or evaluator attending 

the lesson to observe instruction with the aid of a rubric. The individual conducting the 

observation generally takes low-inference notes in order to record what they have 

observed. The observation is the portion of the cycle that results in data. The observation 

component consisted of the doctoral dissertation student Co-PI utilizing an observation 

rubric. 

The concluding portion of the POP cycle is the post-observation. The post-

observation is sometimes referred to as a post-conference. This portion involves a 

discussion between the evaluator and teacher regarding the lesson that was observed. 

This process should be reflective, and if implemented correctly, will result in the teacher 

having an increased capacity regarding pedagogy and instruction. The post-conference 

questions were adapted from Robbins (2015). This is where the doctoral  

dissertation student Co-PI reviewed the observation with the participant, utilizing a set of 

post-conference questions. 
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Principal Coaching Through Targeted Professional Development in PLC Setting 

The second through the eighth week of the action research study is where the 

process data took place. The process data was necessary to this study as it assisted the 

researcher in developing a more complete understanding of how the intervention was 

progressing as the intervention unfolded as well as to give context when analyzing the 

impact data. During this time, teachers received principal coaching through targeted 

professional development in a small PLC setting. Teachers were given training in the 

following topic areas: functioning PLCs, student engagement, deeper learning outcomes, 

inquiry-based instruction, PBL, student-centered instruction, STEM learning principles, 

and resources. This process was documented through reflective exit tickets. The training 

was focused on student engagement and unlocking students' deeper learning potential 

through the utilization of various instructional strategies. 

The researcher utilized the process data to adjust the intervention, when 

necessary, in order to provide more meaningful professional development and coaching. 

It is important to keep in mind that design development is an iterative process that 

involves trial and error that leads to continuous quality improvement. Action research is 

research in action, not research about action. “The central idea is that action research uses 

a scientific approach to study the resolution of important social or organizational issues 

together with those who experience these issues directly” (Coghlan & Brannick, 2014, p. 

6). Action research is a continual process where multiple research cycles are operating 

concurrently. 

The overall themes in the intervention design remained unchanged. The 

intervention program design, as shown in table 3.1, was followed as described. However, 
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the specific direction of the professional development sessions was crafted to be 

malleable so that the process could unfold in a more meaningful and nuanced manner. 

The researcher’s analysis of the continual stream of incoming process data was vital to 

the professional development design. Coghlan and Brannick (2014) discussed in depth 

regarding the “unpredictability” and inherent “messiness” that occurs during the action 

research process. This process is not entirely unsimilar to how effective classroom 

teachers operate. As teachers engage with their students, they are continually assessing 

them through multiple formative techniques. This allows the teacher to gain a clearer idea 

of what information is being well-received and what needs to be retaught or explained in 

a different way. 

Throughout the professional development intervention, the researcher actively 

engaged with the participants. This process was not one-way communication by any 

means. The process was dynamic and fluid depending on the body language and feedback 

of the participants. The goal of the researcher was for the participants to actively engage 

in each session and visually display understanding of the content being taught. If either 

one of those were not occurring, the researcher adjusted accordingly. For example, if 

participants were having difficulty grasping a specific theme or talking point then the 

researcher made real time adjustments. One instance occurred during the principal led 

professional development session on week 3, the umbrella topics were deeper learning 

and student engagement. It became obvious that the teachers understood the importance 

of student engagement when providing instruction during a lesson. However, they did not 

collectively have a good grasp on how to lead engaging lessons. To help increase the 

likelihood that participants had a firmer understanding of student engagement before the 
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session ended, the researcher changed some of the planned content for the day. The 

participants were instead shown visually through video examples of what leading 

effective student engagement might look like. The videos appeared to be helpful. The 

participants collectively expressed that it did not contain some of the academic language 

or “jargon” that contributed to their impeded understanding. Although not a scheduled 

component of the professional development session, the researcher had previously vetted 

the videos to ensure alignment with the goals of the professional development design. At 

the conclusion of the week’s professional development session, the teachers filled out an 

exit ticket. Although an adjustment had been made during the second half of the session, 

the completed exit tickets illuminated the need for the possibility of additional 

adjustments in the professional development design in order to allow increased coaching 

on student engagement. Their answers supported the idea that all three of the teachers 

understood the importance of engagement. However, two of the teachers were unable to 

fully respond to how they will apply student engagement to their instruction. For 

example, Participant A stated, “I know how important student engagement is. Like you 

said, 200% of students are more likely to attend college if they are engaged. I realize that 

when students are excited to learn that they are more than likely engaged. I just have a 

hard time coming up with ways to do that in my classroom.” Participant B simply stated, 

“I will use more class discussion to have students engaged.” The researcher made the 

decision to make student engagement strategies an integrated focus for the next week’s 

session. As the goal of the next week was further learning and engaging about 

functioning PLCs, including the additional instructional strategies for student engagement 

was a harmonious process. 
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Another instance of an adjustment that was made to the intervention was during 

week 5. At this professional development session there were many topics that were 

discussed. These topics included the following: project-based instruction, application of 

STEM learning principles, student-centered instruction, and hands-on instruction. In 

retrospect, the researcher should not have included so many topics in one session. 

Interested campus leaders looking to reproduce this study should make the adjustment 

before the implementation process. Due to time constraints, it was not possible to go into 

as much depth as the researcher had hoped. This contributed to the participants having 

difficulty with a key learning goal of the session. The process data reflected that the 

teachers were having difficulty in their ability to differentiate between a project and 

project-based learning. This could be seen in the responses of the participants at the 

conclusion of the session. Participant B stated, “You said that doing a project is not the 

same as project-based learning. We do projects in my class. I am not sure there is much 

of a difference between the two.” Participant A said, “I thought that students 

collaborating on a project was project-based learning. Every year my kids make a 

volcano. If that is just a project, how would I change it to be project-based learning?” The 

process data called for adjustments to be made to the professional development 

intervention design. The research practitioner adjusted week 6 to include additional 

discussion and coaching in project-based learning. As one of the key concepts of the 

entire intervention, it was vital that the participants were given sufficient time to engage 

in additional learning opportunities. The overall schedule of the intervention remained 

unchanged as week 6 was a scheduled PLC session. However, project-based learning 

became highlighted as the focus for that meeting. 
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Phase Three: Evaluation and Impact Analysis 

A final POP cycle took place, utilizing the following attached documents in the 

appendix: pre-conference questions, observation protocol, and post-conference questions. 

Then, the participants were asked to complete a final survey that took approximately 30 

minutes to complete. Data were collected to be analyzed during the design, development, 

and pilot implementation phases of this design-based intervention study. The qualitative 

process data were gathered from reflection sheets, agendas, minutes, and exit tickets. The 

process data was necessary to this study as it assisted the researcher in developing a more 

complete understanding of how the intervention was progressing as the intervention 

unfolded as well as to give context when analyzing the impact data. It also assisted the 

researcher in determining if any “tweaks” or adjustments were needed to the professional 

development design. For a more complete explanation, refer back to the previous 

subheading titled: Phase Two: Professional Learning Program Pilot Implementation. The 

researcher then examined the data to determine the impact of the intervention. The 

researcher noted how the evidence gathered correlated with the change drivers. The 

initial (baseline) data collected during the beginning of the intervention was compared to 

the impact data in order to determine if the proposed intervention made an impact and if 

so, to what extent. This data included a comparison between the initial POP cycle and 

final POP cycle and also the initial survey and final survey. 

The collected data was analyzed by the research practitioner. This data analysis 

process led to the identification of specific “changes in patterns of thinking” or “changes 

in attitude” of the teacher-participants that resulted from the intervention study. This 

indicated that the intervention likely had a positive impact on the participants in terms of 
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the goals of the specific intervention. 

A specific instance where a “change in pattern of thinking” could be identified 

was in the collective self-efficacy of the teacher-participants. The teachers became more 

confident in their instructional abilities at the conclusion of the study. This is especially 

true of the teacher’s comfort level in more hands-on instructional strategies. During the 

final survey Participant C stated, “I feel more confident planning and executing hands-on 

and PBL lessons. It expanded my confidence as a teacher and changed how I will teach in 

the future.” This was a shift from the beginning of the study as the participant had 

expressed self-doubt about her effectiveness in the classroom. At the conclusion of the 

study Participant A stated, “I feel more confident in structuring a PBL lesson. I now 

know effective PBL is different than a project. It can span multiple subjects and students 

develop their own questions and then find the answer through trial and error.” These 

changes can be contributed to the targeted professional development design that was 

implemented throughout the study. 

The impact data showed that the teachers all scored higher on both their 

concluding survey and final observation. This was due to “changes in their pattern of 

thinking.” For example, Teacher C was evaluated at roughly a 16% higher overall score 

on the second observation compared to the initial one. During the first observation, the 

teacher had the third-grade students create a catapult. They used pipe cleaners and were 

all given the same supplies (pipe cleaners, markers, and tape) in order to craft the 

catapult. The teacher referred to this as project-based learning. The students were not 

given any autonomy in their learning during the assignment. The assignment also did not 

have the requisite rigor needed to engage them in higher order thinking. For example, no 
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unit of measurement was utilized during the assignment. During the second observation, 

the students appeared much more engaged in the instructional content. The teacher-

participant had adjusted instructional practice based off of skills learned through the 

professional development design. The assignment spanned several days and so the 

resulting observation was just a thirty-minute snapshot of the project at that particular 

time. The students created a candy store. In order to determine what to put in the candy 

store the students collaborated together to create a survey. The students then went around 

and surveyed the entire student population of the building to see what candy they would 

like to see in the store. Using the data that they collected, the students determined what 

candy needed to be in the store. The students then used their technological devices to 

accurately price the candy. The project was developmentally appropriate for third grade 

students. The students were more engaged during that particular instructional activity 

compared to the initial one. The increased score on the observation rubric for Participant 

C and the other participants helped exemplify the possibility of a positive correlation 

between the intervention and teacher instructional effectiveness. A combination of 

ongoing targeted professional development provided through a direct coaching model in 

a small group PLC setting and the POP process likely resulted in the measurable impact. 

The teacher-participants had a collective shift in attitude regarding PLCs. In the 

beginning, they could all identify specific elements of what constituted a PLC. For 

example, both Participant A and Participant B referenced the importance of 

“collaboration” and “communication” in the PLC process on their initial survey. At the 

beginning of the second session of the professional development design, the teachers all 

indicated that they had been a part of a PLC. The consensus of the participants was that 
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PLCs are a “waste of time.” However, after the research-practitioner presented an 

overview of the work of Richard DuFour the participants decided that they had never 

been part of a “functioning” PLC. They had engaged in what Richard DuFour terms 

“PLC Lite.” All of the participants acknowledged on their final survey that they had a 

better understanding of how a functioning PLC operates. Participant C stated, “I like the 

model you showed us. The PLCs I have been in were dominated by gossip. We would 

vent about the students and their parents. We would visit about benchmarks sometimes, 

but we never discussed any goals.” The process of engaging in these PLC groups 

throughout the intervention led to meaningful discussion and resulted in improved 

instruction on the major concepts in the intervention. These concepts included STEM 

learning principles, hands-on learning, and inquiry-based (deeper) learning. 

This particular study examined the impact of utilizing the campus principal as the 

facilitator of the professional development design in a small group PLC setting. These 

topics included PBL instruction with an emphasis on STEM learning principles. The 

impact data reflects the teacher-participants made positive gains in both collective self-

efficacy and evaluation scores on their individual observations. This shows that principals 

might be successful when they take a more “direct role” in the coaching process. This 

study did not make comparisons between the differences in utilizing the campus principal 

compared to an instructional coach or other professional facilitator. However, the impact 

data shows that campus principals might make a difference when taking a more active 

and direct role in the coaching of their instructional staff. 
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This study was put into practice with adjustments made as necessary, and that is 

acceptable as there is an expectation that adjustments are made in action research. The 

data collection and analysis process guide any varying degree of adjustment that was 

needed in the intervention process. A combination of both the process and impact data 

helped show the effectiveness of the intervention. Impact data is the outcome data, and 

process data documents the fluid change process. Process data were collected to support 

the impact data. When completing an action research project, it is important to establish a 

baseline, and after completion of the intervention, impact data can be determined. The 

purpose of design development is to make a difference.  

It can be tempting in the face of the urgent needs we have identified to just get  
on with it – to put the intervention on the ground and worry later about whether it  
worked or not. Unfortunately, such an approach is likely to leave us without any  
way of knowing whether the intervention actually worked and, if it did, how.  
(Mintrop, 2016, p. 165) 

Educators will face complex problems, and no apparent solution or remedy is applicable. 

This is when design research is appropriate. For example, the problem of practice within 

this particular district does not have an easy solution. Transforming a teaching staff’s 

instructional practices to be more engaging and centered around issues that require deeper 

learning is a multifaceted dilemma. One requires an iterative process that has a 

foundation built upon research and collaboratively developed change drivers. 

 The following two tables (4.5 and 4.6) show the baseline and final results of the 

study’s impact on teacher professional self-efficacy and teacher instructional 

effectiveness. 

 
Table 4.5 
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Teacher Self-Efficacy: Initial Survey compared to Final Survey 

Teacher 
Participant 

Category #1 
Student 

Engagement 

Category #2 
Deeper 

Learning 

Category #3 
PBL/STEM 

Learning 
Principles 

Overall Score 
*Maximum 
Score is 45 

Growth 

 
 

Initial Final Initial Final Initial Final Initial Final  

A   9 12 10 12   8 12 27 36   +9 

B 10 13 10 12 12 14 32 39   +7 

C   7 11   8 12   9 13 24 36 +12 

 

Table 4.6 

Teacher Instructional Effectiveness: Initial Observation compared to Final Observation 

Teacher 
Participant 

Category #1 
Student 

Engagement 

Category #2 
Deeper 

Learning 

Category #3 
PBL/STEM 

Learning 
Principles 

Overall Score 
*Maximum 
Score is 30 

Growth 

 
 

Initial Final Initial Final Initial Final Initial Final  

A 6 8 7 8 5 6 18 24 +6 

B 6 8 6 6 7 8 19 24 +5 

C 7 9 4 6 7 8 18 23 +5 

 

Impact Data Results 

 Impact data collected after the study was from the final survey and the final 

observation during POP Cycle #2. Table 4.5 shows a notable growth in collective 

professional self-efficacy among teachers. Table 4.6 shows that each teacher that 

participated in the study increased their instructional effectiveness as perceived by the 
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researcher. 

Growth of Student Engagement Practices on Self-Assessment and in Observations 

 The impact data reflected that student engagement practices in the classroom 

grew over the nine-week intervention period. The researcher utilized the same rubric 

instrument for both self-assessments and observations. The instrument was broken down 

into three categories: student engagement, deeper learning, and PBL/STEM learning 

principles. The questions were adapted from Capraro (2012) and the Tulsa Model 

Observation Rubric. The result of targeted professional development, principal coaching, 

weekly PLC meetings, and two complete POP cycles provided a basis for seeing the 

growth of student engagement instructional practices. The data demonstrated every 

participant scoring higher in both the final self-reflective assessment and final 

observation. 

Growth of Deeper Learning Practices on Self-Assessment and in Observations 

Additionally, the impact data reflected that deeper learning practices in the 

classroom expanded over the nine-week intervention period. The result of targeted 

professional development, principal coaching, weekly PLC meetings, and two complete 

POP cycles provided a basis for seeing the growth of deeper learning instructional 

practices. These data demonstrated this growth by every participant scoring higher in the 

final self-reflective assessment and final observation. 

Growth of PBL/STEM Learning Principles on Self-Assessment and in Observations 

Lastly, the impact data reflected that PBL and STEM practices in the classroom 

grew over the nine-week intervention period. The result of targeted professional 

development, principal coaching, weekly PLC meetings, and two complete POP cycles 
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provided a basis for seeing the growth of PBL/STEM instructional practices. This data 

demonstrated this growth by every participant scoring higher in the final self-reflective 

assessment and final observation. Also, Question 5 on the research participant survey 

asked, “are you more likely to engage in PBL now than you were before the study 

began?” All participants responded affirmatively to the question and said that they would 

be more likely to utilize PBL as an instructional method in the classroom. Question 6 on 

the research participant survey asked, “do you have a better understanding of what both 

PBL and STEM-based learning are now than you did at the beginning of the study?” All 

participants responded that they have a better understanding of both concepts now. Two 

of the three participants said they had heard quite a bit about STEM before the study but 

had not truly understood what PBL was. All participants responded that the intervention 

benefited them. 

Conclusion 

 Chapter IV of the study provides the results of the research study, and it also 

briefly touches on the procedures and methods discussed throughout Chapter III. The 

intervention was designed utilizing the three drivers discussed in Chapter I: (a) principal 

coaching, (b) professional development, and (c) the development of a functioning PLC. 

The self-assessment results and the two observations showed that teachers grew in all 

measured areas of focus. These areas included student engagement, deeper learning, and 

PBL/STEM learning principles. The teachers' self-assessment results reflect growth, 

which means that the study also increased teacher self-efficacy. 
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CHAPTER V 

CONCLUSIONS, DISCUSSION, AND IMPLICATIONS 

Introduction 

 Chapter V addresses the results that emerged from this particular study. To best 

articulate this, an overview of the study was first provided. Next, the researcher 

conducted an in-depth examination into the major findings and conclusions drawn from 

the various data collected throughout the implementation portion of the study. There was 

also an examination of the across-case findings and subsequent analysis and the 

relationship between the data interpretation and the three research questions that 

anchored the study. Finally, the researcher provided district and campus-level 

considerations and to what extent the research results of this study might impact the 

organization going forward.  

Overview of the Study 

The purpose of this study was to utilize design research principles to investigate 

how and to what extent elementary campus principals can provide teachers with targeted 

professional learning interventions (i.e., purposive coaching and professional 

development in how to effectively leverage project-based learning (PBL) as an 

instructional means to support students’ active engagement in learning; modeling of 

functioning professional learning communities (PLCs), and development of teachers’ 

skillsets in evaluating students’ overall learning engagement levels to enhance teachers’ 

instructional efficacy by empowering elementary teachers to be more intentional and 

focused in engaging students effectively in authentic deep learning.  

This study was guided by the explanatory factors derived from a composite 
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understanding of the problem of professional practice reached through an initial 

exploratory needs assessment and robust literature review. These explanatory factors are 

as follows: the teachers lack focused professional development training regarding project-

based learning and deeper learning instructional strategies; the teachers feel pressure to 

have their students perform well on standardized tests and fear ramifications if scores 

begin to drop; the campus leaders lack the necessary expertise to support instructional 

strategies regarding student-centered PBL, and the principals lack the essential training in 

how to facilitate functioning PLCs and do not know what actions are needed to ensure 

their success and sustainability. 

Major Findings and Conclusions 

 This section summarizes the major findings and conclusions resulting from the 

data collected in Phases One and Two of this particular study. In particular, the findings 

and conclusions for each of the three research questions are discussed in detail. The 

following three research questions guided this study: 

1. How can school principals best nurture robust cultures of collaboration and 

strong feelings of professional self-efficacy among teachers as intentional 

means to promote teachers’ instructional effectiveness? 

2. How can professional learning communities be constructed to effectively 

leverage project-based learning as an instructional means to support students’ 

active engagement in authentic, deeper learning? 

3. How can the campus principal facilitate professional development 

opportunities that allow teachers to improve their instructional capacity in 

project-based instruction, emphasizing STEM education? 
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Across-Case Findings and Analysis 

The researcher utilized the various data collected from the participants throughout 

the study to establish and present across-case findings and analysis for each specific 

research question. Specific data analyzed include the following: PLC reflection/exit 

tickets, pre-conference responses, post-conference responses, initial survey responses, 

and final survey responses. 

Research Question 1 

 The researcher’s goal was to answer three specific questions. The first question: 

How can school principals best nurture robust cultures of collaboration and strong 

feelings of professional self-efficacy among teachers as intentional means to promote 

teachers’ instructional effectiveness? 

Finding 1 

Principals can positively impact teacher professional self-efficacy by utilizing 

targeted professional development implemented through a direct coaching approach 

within a small group PLC. In this study, collective self-efficacy was raised. During the 

final survey, all three teachers noted that they felt like the targeted professional learning 

interventions enhanced their instructional practices. Two of the three teachers specifically 

mentioned that they are more confident in planning and executing hands-on PBL 

instruction in their classrooms. Table 5.1 shows that all three teachers scored themselves 

higher on the final survey instrument than they did on the initial one. Table 5.2 shows 

that all three teachers scored higher by the researcher on their second observation; this 

establishes a positive correlation between self-efficacy and instructional effectiveness. 
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Table 5.1 

Teacher Self-Efficacy: Initial Survey Compared to Final Survey 

Teacher 
Participant 

Category #1 
Student 

Engagement 

Category #2 
Deeper 

Learning 

Category #3 
PBL/STEM 

Learning 
Principles 

Overall 
Score 

*Maximum 
Score is 45 

Growth 

 
 

Initial Final Initial Final Initial Final Initial Final  

A   9 12 10 12   8 12 27 36   +9 

B 10 13 10 12 12 14 32 39   +7 

C   7 11   8 12   9 13 24 36 +12 

 

 
Finding 2 

 As a teacher’s instructional self-efficacy improves, it can positively impact their 

instructional effectiveness in the classroom.  

 

Table 5.2 

Teacher Instructional Effectiveness: Initial Observation Compared to Final Observation 

Teacher 
Participant 

Category #1 
Student 

Engagement 

Category #2 
Deeper 

Learning 

Category #3 
PBL/STEM 

Learning 
Principles 

Overall Score 
*Maximum 
Score is 30 

Growth 

 
 

Initial Final Initial Final Initial Final Initial Final  

A 6 8 7 8 5 6 18 24 +6 

B 6 8 6 6 7 8 19 24 +5 

C 7 9 4 6 7 8 18 23 +5 
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Summary of Findings for Research Question 1 

 This section addressed findings for Research Question 1: “How can school 

principals best nurture robust cultures of collaboration and strong feelings of professional 

self-efficacy among teachers as intentional means to promote teachers’ instructional 

effectiveness?” The results of this study showed that when principals utilize targeted 

professional development implemented through direct coaching within the setting of a 

small group PLC, principals can establish stronger feelings of professional self-efficacy 

among teachers and improve teachers’ overall instructional effectiveness. 

Conclusion 

 Teachers who received targeted professional development through direct coaching 

were more confident in their teaching abilities and were more effective in administering 

instruction. 

Research Question 2 

The researcher’s goal was to answer three specific questions. The second 

question: How can professional learning communities be constructed to effectively 

leverage project-based learning as an instructional means to support students’ active 

engagement in authentic, deeper learning? 

Finding 1 

 Instructional methods that lead to more deeper learning opportunities, such as 

PBL are complex. Professional learning communities that include ongoing targeted 

professional development and direct coaching can lead to successful change initiatives 

and better instructional outcomes. 
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Principals are busy with everyday tasks but need to be actively involved in the 

PLC process if they want to increase their chances of success. School leaders cannot 

expect that things will happen independently; instead, they need to drive teachers toward 

the desired results (McFadden & Roehig, 2017). This study showed that when principals 

provide ongoing targeted professional development and direct coaching through a small 

group PLC setting, both teacher self-efficacy and teacher instructional effectiveness can 

be positively impacted. 

We find that effective collaboration is mutual, purpose-driven work. It is learning- 
centered and instructionally focused. It is driven by the tenets of evidence-based 
inquiry. And it is directed to improved teacher practice and student achievement 
via teacher learning. (Murphy & Torre, 2014, p. 113) 
 
The research of DuFour and Reeves (2016) was important to this study, and their 

work helped to establish PLC norms and ensure that the PLC in this study was 

functioning. According to DuFour and Reeves (2016), four questions can help determine 

if a district is engaged in a functioning PLC or not.  

1.   What do we want students to learn? 

2.   How will we know if they have learned it? 

3.   What will we do if they have not learned it? 

4.   How will we provide extended learning opportunities for students who have  

     mastered the content? (p. 70)  

The study showed that utilizing a functioning PLC helped teachers improve their 

instruction in deeper learning instructional methods. 
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Summary of Finding for Research Question 2 

This section addressed the finding for Research Question 2: “How can PLCs be 

constructed to effectively leverage PBL as an instructional means to support students’ 

active engagement in authentic, deeper learning?” This study showed that PLCs that 

include ongoing targeted professional development and direct coaching could lead to 

successful change initiatives and better instructional outcomes. The PLC topics in this 

study were centered around shifting current instructional methods. This is important to 

note as the study's goal was to explore avenues in which an elementary school can 

transform current practices that rely on rote memorization and surface knowledge 

instruction into a culture of learning that embraces practices of deeper learning and 

student-centered instructional methods. 

Conclusion 

 Professional learning communities embedded with professional development and 

direct coaching can positively impact teacher instructional success in PBL and other 

instructional methods that lead to student deeper learning opportunities. 

Research Question 3 

This section addressed findings for Research Question 3: How can the campus 

principal facilitate professional development opportunities that allow teachers to improve 

their instructional capacity in project-based instruction, emphasizing STEM education? 
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Finding 1 

 Principals who take a focused leadership role in facilitating professional 

development opportunities in PBL instruction with an emphasis on STEM education can 

positively impact instructional change initiatives. The findings in research questions two 

showed that direct coaching can positively impact both teacher self-efficacy and teacher 

instructional effectiveness. The findings for research question three further support those 

assertions, especially when the campus principal takes on a dual role as instructional 

coach and provides teachers with personalized, intensive training. 

Principals should not expect to implement successful and sustainable change 

initiatives without ongoing support in place. Functioning PLCs are an effective vehicle to 

utilize when examining ways to provide ongoing support. School leaders need to work to 

create opportunities for collaboration to take place within the school day. When teachers 

are not given these opportunities, they are less likely to share effective teaching practices 

and remedy ineffective ones (Doolittle et al., 2008). However, it is equally important for 

school leaders to support faculty instructionally by providing the proper training and 

resources needed to jumpstart PLCs and establish lasting improvement. “For example, 

researchers report that simply addressing logistical issues and non-learning conditions do 

not translate into robust collaboration and community, nor result in intermediate or 

summative outcomes” (Murphy, 2016, pp. 76-77). School leaders cannot expect things to 

happen independently; instead, they need to drive teachers toward the desired results 

(McFadden & Roehig, 2017). The results of this study showed that principals could be 

successful when they facilitate professional development opportunities in PBL instruction 
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with an emphasis on STEM education through their direct involvement and the use of 

small group PLCs. 

Summary of Finding for Research Question 3 

This section addressed the finding for Research Question 3: “How can the campus 

principal facilitate professional development opportunities that allow teachers to improve 

their instructional capacity in project-based instruction with an emphasis on STEM 

education?” The results of this study illuminated two specific strategies that can be 

successful at doing this when coupled together: the direct involvement of the campus 

principal and utilization of functioning small group PLCs. Professional development, 

especially when it is focused on expansive and complex areas of practice, requires 

ongoing support. This is in contrast to many school campuses where the principal is 

passive during staff professional learning opportunities. Principals must not only be 

present, but also engaged as an active participant and willing to take on the dual role of 

instructional coach. 

Conclusion 

 Campus principals considering ways to facilitate best professional learning 

opportunities that allow teachers to improve their instructional capacity in project-based 

instruction, emphasizing STEM education, should contemplate utilizing principal-led 

training through PLCs. 

Discussion 

 This section provides a review of the implementation and sustainability processes 

that surfaced by examining the emergent themes and findings of the study. The following 
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components are discussed: (1) district-level considerations, (2) campus-level 

considerations, and (3) implications going forward. 

District Level Considerations 

 For change initiatives to be sustainable, campus leaders and teachers should be 

supported at the district level. Successful school districts and their campuses need to have 

the vision to guide decision-making. It is imperative for any successful organization, 

including school districts, to base its actions on an overarching vision. According to 

Wheatly (1999), an organization should develop a vision and then utilize that vision to 

drive both communication and actions. The vision must impact all stakeholders involved 

with the organization in a manner that influences their behavior. This district did not have 

a clearly articulated vision. It is imperative that the district leaders go through the 

rigorous process of recruiting a team of stakeholders that equitably represents the district 

and local community to establish a vision. 

 The foundation of this action research was built on establishing a functioning 

PLC. The district needs to train all site leaders to implement and support functioning PLC 

groups on each campus effectively, and this process needs to be monitored and 

supported. The district can best support this process by developing a school calendar that 

allows teachers to meet together without sacrificing their time before or after school. 

 District leaders should also allow building principals to have some level of control 

for professional development decisions. Professional development opportunities should 

not be selected based on a whim or chosen because of a discount. Principals should tailor 

professional development to help support each teacher’s unique needs.  
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 At the district level, the most urgent consideration to contemplate when 

developing a program that addresses the transformation of current instructional practices 

is the budget constraints. The superintendent needs to recognize that there will be an 

increased level of resources expended. This will take the form of professional 

development, curriculum, and various supplies required to stock the STEM lab.  

 

Campus Level Considerations 

 Principals should recognize that state standardized testing is just one component 

of the teacher evaluation process. A campus in which students are high performing on 

state assessments can indicate an excellent school culture with high instructional 

excellence. However, the current manner in which state assessments are configured has 

rewarded some school campuses that have reduced deeper-level learning. These 

campuses have artificially inflated test scores from excessive computerized independent 

test practice that does not equate to actual student knowledge. This does not mean that 

campuses should not strive to prepare their students to achieve high scores on 

standardized tests, but rather that context is important when examining scores. Fully 

engaging students in authentic deep learning on a regular day-to-day basis is much more 

advantageous to students even if overall standardized test scores would be higher with 

less engaging and more repetitive instructional methods.  

Student engagement and increasing student deeper learning opportunities are 

becoming increasingly important. “Deep learning instruction goes beyond basic 

instruction because it enables students to refine, enlarge and extend their understanding, 

develop advanced processes and skills, and apply learning to new, novel and authentic 
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situations,” (Seif, 2018, para. 9). Students must be prepared to have the proper tools to be 

successful in the world they are inheriting after graduation. It is impossible for school 

leaders to know what the world will look like ten or fifteen years from now, but with 

STEM learning principles they can prepare students to tolerate and develop solutions to 

complex problems with ambiguous solutions. “Although the content in each STEM 

discipline is important, STEM processes are what enable children to develop the 21st-

century skills necessary to succeed in their education” (Linder et al., 2016, p. 89). 

Schools need to prepare students to be adaptable and able to effectively engage in 

collaborative groups to solve multifaceted questions. “Exemplary schools emphasized the 

engagement of students in the learning process, teachers articulating strategies of 

instruction and paying attention to learning theories, and the school building an 

infrastructure to support such instruction” (Hattie, 2009, p. 161). This can only happen 

with campus leaders are able to establish a foundation and culture that encourages deeper 

learning and student engagement. 

This study should be encouraging to campus leaders. The data demonstrates that 

principals can make a measurable difference in instructional outcomes. In many rural 

districts across the country, the school principal is the sole member of the campus 

leadership team. There are no professional specialists to help support the needs of the 

campus. For example, there is no content specialist (ex: reading specialist), instructional 

coach, or even assistant principal to collaborate with. In these campuses, it can feel 

overwhelming when a problem of practice is identified. However, this study proves that 

when the campus principal puts in the work to become actively involved in the 

professional learning of their teachers’ positive results can follow. 
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The principal should develop a schedule that is more conducive to establishing 

functioning PLCs. The principal needs to develop common planning times so that 

teachers can collaborate without requiring them to meet outside of school hours. 

However, it is important to also note that addressing logistical issues such as these do not 

automatically result into robust results on their own (Murphy, 2016). Addressing these 

issues is vital, but positive results will not be spontaneous and will only happen with 

continued leadership and direction. The principal should also be active and engaged in all 

PLCs at the campus. A potential challenge for campus leadership is that some teachers 

may have negative feelings associated with PLCs. This could be because they were a part 

of a community that did not “put in the hard work” and only have experienced “PLC 

lite.” In order to avoid confusion and increase buy-in, it is recommended that the 

principal and campus leadership team retrain staff in how functioning PLCs should 

operate. One avenue to do this would be through utilizing the work of Richard DuFour. 

According to DuFour and Reeves (2016), these four questions can help determine if a 

district or campus is truly engaged in a functioning PLC or not.  

1.   What do we want students to learn? 

2.   How will we know if they have learned it? 

3.   What will we do if they have not learned it? 

4.   How will we provide extended learning opportunities for students who have  

     mastered the content? (p. 70)  

Potential pitfalls for successful PLC implementation include lack of vision and direction. 

Teachers might be willing to spend the time, but only if they are going to get a return of 

increased student outcomes as their investment.  
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 Although the district utilizes a centralized budget, the principal should leverage 

the site activity funds to support the STEM lab and other resources to help teachers 

engage students in deeper learning opportunities. The principal should also advocate for 

the campus and obtain additional resources through district funds and outside funding 

opportunities. 

 The principal needs to be patient with teachers and staff as change initiatives are 

implemented. Large-scale instructional shifts are not easy and require time and resources. 

As the small group action research demonstrated, effective change is an iterative process. 

Implications 

 This section discusses the implications and recommendations from the findings of 

the research study. There are three areas where implications and recommendations were 

discussed: (a) building professional collective self-efficacy among teaching staff, (b) the 

role of targeted professional development through direct principal coaching to transform 

instruction, and (c) shifting instruction to deeper learning practices resulting in higher 

levels of student engagement. 

Building Professional Self-Efficacy 

 Confidence is a vital component of effective teaching. However, research shows 

that many teachers are not as confident when teaching outside of the established 

curriculum. “Teachers’ feeling of low self-efficacy in teaching outside the prescriptive 

programs and the pressure to perform on tests aligned to the programs have created a 

prescription and coverage mindset that desensitizes them to their student’s needs” 

(Mintrop, 2016, p. 111). This becomes a larger issue as effective teaching strategies have 

evolved from a more teacher-centered approach to a more student-centered inquiry-based 
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approach. This study showed a positive correlation between a direct coaching approach 

within the setting of a small group PLC and teacher professional self-efficacy. The action 

research results showed that teachers who engaged in this study experienced higher levels 

of professional self-efficacy. This became evident as teachers scored themselves higher 

on the final survey instrument than they did on the initial one.  

 It is not astonishing that the data demonstrated collective growth in teacher self-

efficacy. The participants in this particular study were involved in ongoing targeted 

professional development. Individuals who become more versed in any competency, 

regardless of focus, will generally be more confident. “Building capacity that leads to a 

sense of mastery is therefore highly motivational” (Louis et al., 2010, p. 68). Teachers 

who possess high levels of self-efficacy do not have their confidence dissipate over time. 

It is startling to come to the realization how uncommon this type of individualized 

training and support is in K-12 education. In fact, in many districts teachers only receive 

professional development through large group settings with no regard to individual need. 

“The traditional approach to professional development, in which large groups of teachers 

are mandated to attend a handful of presentations or workshops throughout a school year, 

isn’t effective in an era of hyper-connectivity and rapid technology change,” (Tucker, 

2019, p. 57). As best practices for instruction have changed, so has best practice for 

teacher training. 

 Campus leaders must invest in their teaching staff if their desire is to lead 

sustainable high-achieving schools. High levels of collective self-efficacy within a 

campus is a prerequisite to developing high-achieving student academic performance. In 

order to achieve this, principals must facilitate individualized learning opportunities that 
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are vision aligned with the specific campus. Principals must embrace the instructional 

leader component of their job. It is vital to develop professional working relationships 

with teachers that allow principals to have genuine conversations that lead to the 

development of individualized goals and professional learning. 

 Future research should focus on the impact of the campus leader’s self-efficacy on 

teacher collective self-efficacy. No leader has the exact same experiences or beliefs about 

what constitutes best instructional practices. Just as teachers have varying degrees of 

individual self-efficacy, the same can be said about principals. Some campus leaders lack 

confidence in their ability to lead instruction and choose to delegate the role to another 

member on staff. Other campus leaders are most comfortable leading from the trenches 

and exhibit high levels of confidence. It would be interesting to understand the impact 

more fully this has on teacher collective self-efficacy. 

Targeted Professional Development and Instructional Effectiveness 

In some districts, professional development is not selected through a data-driven 

process but rather because it is convenient or cost-effective. Another potential issue is 

that sometimes districts supply initial training and then expect teachers to shift their 

instructional practices without additional support. When coaching is implemented 

effectively on campus, teachers can have on-the-spot practical support whenever they feel 

it is necessary. This is in stark contrast to the type of professional development that is 

typically done in districts, where someone from the outside is brought in for one or two 

days, and then teachers are expected to implement strategies without ongoing support 

(Devine et al., 2013). This concept of principal coaching is also vital to Hattie’s (2009) 

visible learning. For learning to be visible, teachers have to provide content that is 
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relevant and engaging to students. “For a construct such as visible learning to be 

implemented deeply and effectively, a professional development model such as 

instructional coaching is essential” (Knight, 2019, p. 7). The data in this study showed a 

correlation between individualized, targeted professional development provided to 

teachers and increased instructional effectiveness. This became evident as teachers scored 

higher on the second observation than they did on the initial one. 

The previous section detailed the importance of campus leaders facilitating 

individualized learning opportunities for teachers. It is the assertion of this research study 

that principals should take this a degree further by taking on the role of instructional 

coach and providing much of the professional learning themselves. “Effective principals 

hold up a mirror, serve as another set of eyes, and are critical friends who engage in 

thoughtful discourse with teachers” (Blase & Blase, 2000, p. 133). This is not as 

straightforward as it sounds. It requires the principal to be competent in many areas of 

instructional leadership. This does not mean that the expectation should be that campus 

leaders master everything. This would not be practical. However, principals should be 

able to provide hands-on instructional training in many instances. Principals must 

continue their education by becoming engaged in many different growth opportunities. 

Principals must engage in a growth-mindset themselves if they hope to encourage their 

staff to do the same. Knight (2006) says, effective coaching involves the following 

components: “(a) enroll teachers to be coached; (b) identify appropriate interventions for 

teacher learning; (c) model teaching; (d) gather data in classrooms; and (e) engage 

teachers in dialogue about classroom and other data” (as cited in Gallucci et al., 2010, p. 

922). The instructional growth process of teachers is streamlined when the individual 
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conducting their evaluations is the same individual that is providing them with hands-on 

training. This also ensures that teachers are receiving relevant and individualized 

professional learning opportunities. 

Further research should focus on strategies to both foster and strengthen 

instructional leadership skills in campus leaders. Campus leaders all have different 

strengths and weaknesses. It is important that they have targeted opportunities in order to 

grow their own knowledge and skills. The more refined and knowledgeable a campus 

leader becomes, the more adept they will be at equipping their teaching staff with the 

requisite feedback and training opportunities. 

Deeper Learning and Student Engagement 

 This study provided current research and literature that supports the idea that 

when students are engaged, they are more likely to retain what they are learning. 

Strategies that lead to deeper learning also led to higher levels of student engagement. 

“Commonly advocated STEM instructional principles have a significant association with 

student performance” (Hansen & Gonzalez, 2014, p. 162). Access to STEM, technology, 

and skills impacts overall student curricular engagement, which is important considering 

low-income students are much more likely to be disengaged while at school (Banerjee, 

2016). The data in this study demonstrated a correlation between instructional methods 

associated with deeper learning principles and student engagement. The results from both 

POP cycles in this study showed that teachers and evaluators experienced high levels of 

perceived student engagement when deeper learning instructional methods were utilized. 

 Schools must cease the perpetuating of antiquated teaching pedagogy. Learning is 

no longer viewed as a static process - it is both dynamic and fluid in nature. The learning 
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processes that are involved in STEM are vital to this effort. They help children to develop 

the skills necessary to thrive in this 21st-century world (Linder et al., 2016). It is the 

assertion of the research practitioner that the role of public K-12 instruction is no longer 

to simply educate, but rather to provide students with an inquisitive mindset and the 

ability to both engage in and solve multifaceted obstacles that are ambiguous and 

complex. Basically, it is the job of leaders to ensure that students are adaptive, lifelong 

learners (Martinize & McGrath, 2014). 

 In some instances, rural school districts are disadvantaged compared to larger 

districts in urban settings. However, one advantage that should be exploited by rural 

districts is their increased ability to engage in cross-disciplinary instruction. They have 

this advantage due to the smaller number of faculty. This leads to increased familiarity 

among staff and more opportunities for teachers of various disciplines to engage in 

collaborative sessions. This study advocates school leaders to take on an active role in 

coaching their teachers to engage their students effectively and authentically through the 

use of instruction that is centered around utilizing PBL and STEM learning principles. In 

order to do this effectively, there needs to be cross-pollination of subjects taking place. 

This might be more difficult to achieve in a larger district. 

 Further research should examine the current model of traditional K-12 public 

schools. Are school subjects best taught in isolation or is a cross-curricular approach 

needed? The answer seems to be self-evident but if that is the case then it is rather 

peculiar that schools are unwilling or unsure of how to transition. How can school leaders 

engage with community stakeholders to develop a better model for instruction? How best 
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can leaders support teachers as they look to transform the current model of the school 

day?  

Summary of Chapter V 

Chapter V addressed the results that emerged from this particular study. An 

overview of the study was provided first. Then there was an in-depth examination into 

the major findings and conclusions drawn from the various data collected throughout the 

implementation portion of the study. An examination of the across-case findings and 

subsequent analysis and the relationship between the data interpretation and the three 

research questions anchored this study. Finally, there was a robust discussion on district 

and campus-level considerations and to what extent the research results of this study 

impacted the organization going forward.   
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APPENDIX A 

INVITATION LETTER 

 
Dear Teachers, 

 My name is Smith Steigleder, and I am a Graduate student in the College of 

Education at Texas Tech University. I am currently working on my doctoral degree 

(Ed.D.) in Educational Leadership. In the Fall of 2021, I will be conducting a research 

project on your campus focused on increasing student active engagement and deeper 

learning in the classroom. You are eligible to participate in this study because you are a 

core-content teacher at this elementary campus. 

 The elementary campus responded to this invitation and decided to participate in 

this study. The study will last a total duration of nine (9) weeks during the fall 2021 

semester. The study will involve the participants joining the doctoral dissertation Co-PI 

to create a functioning PLC (Professional Learning Community). The study will hold 

weekly 45-minute meetings. Depending on the week, participants will be provided 

professional learning by the doctoral dissertation Co-PI or given time to engage in 

collaborative efforts. This study will also involve two complete POP cycles. The doctoral 

dissertation Co-PI will hold a 30 minute or less pre-conference with the teacher 

(participant), conduct a 30-minute observation within the participants' classroom, and 

follow up with a 30-minute post-conference. These three elements will fall on different 

days to minimize daily time spent by a participant on the research project. The study will 

involve an estimated time commitment of less than ten (10) hours over the fall 2021 

semester.  
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 If you choose to participate in this research project, please turn in the signed form 

in Carmen Givens, curriculum director at Sayre Public Schools, indicating your interest 

in the study. Once all participants have expressed interest, Mrs. Givens will randomly 

choose three (3) to four (4) teachers. 

Thank you for your time and consideration, 

 

Smith Steigleder 

 

College of Education 
Texas Tech University 
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APPENDIX B 

ADULT CONSENT FORM 

 
What is this project studying? 

This research is increasing active student engagement and deeper learning in the 

classroom. The focus of the study is enhancing instructional practices through expanding 

teachers’ capacity and self-efficacy in a rural classroom. 

What would I do if I were to agree to participate? 

If you agree to participate, you would be asked to participate in two complete POP cycles 

(Pre-Observation, Observation, Post-Observation). Each element lasts approximately 30 

minutes and spreads across multiple days. The study will hold weekly 45-minute 

meetings. Depending on the week, participants will be provided professional learning by 

the doctoral dissertation Co-PI or given time to engage in collaborative efforts. The study 

will involve an estimated time commitment of less than ten (10) hours over the fall 2021 

semester.  

How will my privacy be protected? 

There will be no identifiable information included in this study. Understand that by 

agreeing to participate in this research project, I am allowing the researcher access to my 

instructional planning, instructional delivery, classroom, and self-perception. I understand 

that the research project will require ten (10) or fewer hours of my time during the fall 

2021 semester. While every effort will be made to collect data anonymously, and 

identifiable information will be redacted should any be inadvertently collected during the 

process, every research project carries some level of risk. 
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How can I assure that participating in this research project will have no bearing on 

my job performance? 

I understand that the principal of the school and doctoral dissertation Co-PI, Mr. Smith 

Steigleder, will not utilize any data gathered throughout the study in my annual 

performance evaluation. By agreeing to participate in the study, I acknowledge that I was 

in no way coerced or influenced by my supervisor, the doctoral dissertation Co-PI Smith 

Steigleder, to be involved in this study. 

How will I benefit from participating? 

The benefit to you is that this proposed study addresses specific concerns that are 

impacting your district. Thus, the study could potentially remedy instructional and 

engagement issues. Also, you will have the added benefit of engaging in training and 

increasing your instructional capacity in the classroom. 

Can I quit if I become uncomfortable? 

Yes, you can absolutely quit at any time during the study. Your participation is 

completely voluntary. Dr. Claudet, a professor from the Department of Educational 

Psychology and Leadership at Texas Tech University, and the Institutional Review Board 

have reviewed the questions and think you can answer them comfortably. You may also 

skip any question or questions that you do not feel comfortable answering. You can also 

stop answering questions at any time. You are free to leave any time you wish. 

Participation is your choice. However, we do appreciate any help you can provide. 

What will happen to my data? 

Identifiers might be removed from the identifiable private information, and after such 

removal, the information could be used for future research studies or distributed to 
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another investigator for future research studies without additional informed consent from 

you or your legally authorized representative. 

I have some questions about the study. Who can I ask? 

Smith Steigleder, a graduate student from the Department of Educational Leadership in 

the College of Education at Texas Tech University, is conducting the study under Dr. 

Joseph Claudet from the Department of Psychology and Leadership at Texas Tech 

University. If you have questions, you can contact Dr. Claudet by telephone at 806-834-

1076 or email at joe.claudet@ttu.edu. You can also contact Smith by telephone at 580-

678-3143 or by email at smith.steigleder@ttu.edu. 

TTU also has a Board that protects the rights of people who participate in research. You 

can ask them questions at 806-742-2064. You can also mail your questions to the Human 

Research Protection Program, Office of the Vice President for Research, Texas Tech 

University, Lubbock, Texas 79409, or email them to hrpp@ttu.edu. 

 

 

__________________________________________       _____________________ 

Signature                                                                                    Date 

 

__________________________________________ 

Printed Name 
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APPENDIX C 

RESEARCH PARTICIPANT SURVEY (INITIAL) 

 

1.  What subject and grade do you currently teach? 

 

2.  How long have you been in your role? 

 

3.  Have you taught any other grade levels or subject areas? If so, what were they? 

 

4.  How many years of teaching experience do you have? 

 

5.  Please define what you believe Project Based Learning is? 

 

6.  Please define what student engagement means? 

 

7.  Please define what student-centered learning is? 

 

8.  What does an effective professional learning community look like? 

 

9.  Explain the difference between surface-level learning compared to deeper learning? 

 

10. Are you highly effective in the classroom? Why do you feel that you or you are not?  

 

11. What instructional strategies are you currently utilizing in the classroom? 

 

12. Please rate yourself on the following items: 0 – never, 1 – occasionally, 2 – usually, 3 

 – always 
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This instrument is broken down into three specific categories: student engagement, 
deeper learning; and PBL/STEM learning principles. Please answer in the following 
way: 0 = never, 1 = occasionally, 2 = usually, 3 = always. Each individual section will 
have a maximum score of 15. 

CATEGORY #1 
STUDENT ENGAGEMENT 

TLE Domain: Instructional Effectiveness; Dimension 9: Involves All Learners 
Practices Score  

1) Is able to engage students in Active Learning 
At least 80% of the time students are engaged in active learning. Students 
initiate or develop their activities to enhance their learning.  

 

2) Makes instruction interesting. Students can explain tasks and 
solution strategies if asked 
If asked, students will correctly explain the task(s) they are working on and 
possible solutions. 

 

3) Uses consistently high quality and varied questioning techniques 
Teacher is scaffolding to the higher levels of Bloom’s taxonomy and 
leading students to formulate many of their questions. 

 

4) Uses instructional methods in which students body language is 
receptive to learning 
Students are making eye contact, are not laying their heads down on their 
desks, and are not engaging in off-topic discussions. 

 

5) Allows students time to engage in collaborative efforts 
Students can engage in meaningful and productive conversations with their 
peers. They effectively collaborate to solve complex problems. 

 

TOTAL SCORE FOR THIS CATEGORY         /  15 
CATEGORY #2 

DEEPER LEARNING 
TLE Domain: Instructional Effectiveness; Dimensions 9 Involves All Learners; 11 

Clear Instruction, 12 Models, 14 Adjusts 
Practices Score  

1) Uses classroom objectives that are explicitly related to the real world 
Students are given rigorous assignments that address real-world problems. 
Students are given the freedom to come up with unique solutions as there is 
no single correct answer. 

 

2) Gives students some autonomy in their learning 
Students have a say in what and how they are learning. They are given 
opportunities to develop their strategies. 

 

3) Allows students to collaborate with one another on assignments 
Students can strengthen their bonds with peers as they tackle rigorous 
assignments together. 

 

4) Enables students to grow their capacity to learn  
5) Engages students by incorporating and expanding their individual 
skills and interests. 
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Students are engaging in work that is relevant to them. They are expanding 
their knowledge, interest, and skills with instruction covering a diverse 
array of topics. 
TOTAL SCORE FOR THIS CATEGORY         /  15 

CATEGORY #3 
PBL/STEM LEARNING PRINCIPLES 

TLE Domain: Instructional Effectiveness; Dimensions: 10 Explains Content & 13 
Monitors 

Practices Score  
1) Provides rigorous assignments, which as a consequence leads to 
higher-order thinking. 
There is not always a single correct answer. Students are engaging in 
complex assignments in which they apply higher-order thinking to come up 
with unique solutions. 

 

2) Does not give student(s) explicit answers and able to engage in self-
exploration.  
Guides and encourages students so that they can develop their own 
creative and unique solutions. Allows students to learn by trial and error 
and encourages failure as part of the learning process, not as negative. 

 

3) Provides students with assignments that require them to engage in 
organized groups to develop solutions. 
Assignments are rigorous and complex, and the complexity requires 
multiple perspectives to achieve a possible solution. 

 

4) Creates assignments that require hands-on learning.  
Students are engaging in research-based instructional practices.  

 

5) Ensures technology is woven into/serves as a foundational base in 
the planning process to support instruction. 
Technology is used on a common-place basis as an instructional tool.  

 

TOTAL SCORE FOR THIS CATEGORY         /  15 
 
OVERALL SCORE         /  45 

 
Comments: 
 
 
 
 
 
 
 

Note. Adapted from The Development of a Teacher Observation Instrument for PBL Classroom 
Instruction by Mary Margaret Capraro, 2012, Journal of STEM Education: Innovations and 
Research, 13.  
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APPENDIX D 
 

PRE-CONFERENCE QUESTIONS 

 

1. What time and day will I be observing you teach? 

2. What subject will you be teaching? 

3. What is the specific lesson going to be over? 

4. What is your lesson objective? 

5. What skills and/or knowledge do you anticipate the students will develop? 

6. Have the students been previously introduced to the topic you are covering? 

7. What teaching strategies will you utilize to convey the information? 

      STEM learning principles? PBL? Student or Teacher-Centered? Hands-on? Etc.? 

8. Do you anticipate the students will be engaged in what they are learning? 

      How do you determine if they are engaged or not? 

9. Will the students learning be passive or active in your classroom? 

10. Will you be utilizing the STEM lab for this lesson? 

      If not, when is the last time that you utilized either the STEM lab or the lab’s 
       resources? 

 

 

Note. Adapted from Peer Coaching to Enrich Professional Practice, School Culture, and Student 
Learning by Pam Robbins, 2015, ACSD. 
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APPENDIX E 

OBSERVATION PROTOCOL 

 

Date: 

Time: 

Teacher: 

Subject: 

Observer: 

 

This instrument is broken down into three specific categories: student engagement, 
deeper learning; and PBL/STEM learning principles. Each practice will be scored in 
the following way: 0 = not observed, 1 = rarely, 2 = yes. Each individual section will 
have a maximum score of 10. 

CATEGORY #1 
STUDENT ENGAGEMENT 

TLE Domain: Instructional Effectiveness; Dimension 9: Involves All Learners 
Practices Score  

1) Is able to engage students in Active Learning 
At least 80% of the time students are engaged in active learning. Students 
initiate or develop their activities to enhance their learning.  

 

2) Makes instruction interesting. Students can explain tasks and 
solution strategies if asked 
If asked, students will correctly explain the task(s) they are working on and 
possible solutions. 

 

3) Uses consistently high quality and varied questioning techniques 
Teacher is scaffolding to the higher levels of Bloom’s taxonomy and 
leading students to formulate many of their questions. 

 

4) Uses instructional methods in which students body language is 
receptive to learning 
Students are making eye contact, are not laying their heads down on their 
desks, and are not engaging in off-topic discussions. 

 

5) Allows students time to engage in collaborative efforts 
Students can engage in meaningful and productive conversations with their 
peers. They effectively collaborate to solve complex problems. 

 

TOTAL SCORE FOR THIS CATEGORY         /  10 
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CATEGORY #2 
DEEPER LEARNING 

TLE Domain: Instructional Effectiveness; Dimensions 9 Involves All Learners; 11 
Clear Instruction, 12 Models, 14 Adjusts 

Practices Score  
1) Uses classroom objectives that are explicitly related to the real world 
Students are given rigorous assignments that address real-world problems. 
Students are given the freedom to come up with unique solutions as there is 
no single correct answer. 

 

2) Gives students some autonomy in their learning 
Students have a say in what and how they are learning. They are given 
opportunities to develop their strategies. 

 

3) Allows students to collaborate with one another on assignments 
Students can strengthen their bonds with peers as they tackle rigorous 
assignments together. 

 

4) Enables students to grow their capacity to learn  
5) Engages students by incorporating and expanding their individual 
skills and interests. 
Students are engaging in work that is relevant to them. They are expanding 
their knowledge, interest, and skills with instruction covering a diverse 
array of topics. 

 

TOTAL SCORE FOR THIS CATEGORY         /  10 
CATEGORY #3 

PBL/STEM LEARNING PRINCIPLES 
TLE Domain: Instructional Effectiveness; Dimensions: 10 Explains Content & 13 

Monitors 
Practices Score  

1) Provides rigorous assignments, which as a consequence leads to 
higher-order thinking. 
There is not always a single correct answer. Students are engaging in 
complex assignments in which they apply higher-order thinking to come up 
with unique solutions. 

 

2) Does not give student(s) explicit answers and able to engage in self-
exploration.  
Guides and encourages students so that they can develop their own 
creative and unique solutions. Allows students to learn by trial and error 
and encourages failure as part of the learning process, not as negative. 

 

3) Provides students with assignments that require them to engage in 
organized groups to develop solutions. 
Assignments are rigorous and complex, and the complexity requires 
multiple perspectives to achieve a possible solution. 

 

4) Creates assignments that require hands-on learning.  
Students are engaging in research-based instructional practices.  

 

5) Ensures technology is woven into/serves as a foundational base in 
the planning process to support instruction. 
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Technology is used on a common-place basis as an instructional tool.  
TOTAL SCORE FOR THIS CATEGORY         /  10 
 
OVERALL SCORE         /  30 

 

Comments: 
 
 
 
 
 
 
 

Note. Adapted from The Development of a Teacher Observation Instrument for PBL Classroom 
Instruction by Mary Margaret Capraro, 2012, Journal of STEM Education: Innovations and 
Research, 13.  
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APPENDIX F 

POST-CONFERENCE QUESTIONS 

 

1.  As you have had time to reflect upon the lesson you taught, how do you think (or 
feel) it went? 

 

2.  Did the student’s behavior match your vision of success? Specific evidence? 

 

3.  Were the students engaged in what they were learning? Specific evidence? 

 

4.  What specific teaching strategies did you employ that generated visible learning for  
 the students? 

 

5.  Did students perform as you had envisioned? How so or why not? 

 

Note. Adapted from Robbins, P. (2015). Peer coaching to enrich professional practice, school 
culture, and student learning, ASCD. 
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APPENDIX G 

RESEARCH PARTICIPANT SURVEY (FINAL) 

 

1.   Do you feel like the targeted professional learning interventions enhanced your 
instructional practices? Why or why not? 

 

 
2.   Do you feel that this intervention expanded your instructional self-efficacy? Why or 

why not? 

 

 
3.   Do you feel like the intervention benefited you? Why or why not? 

 

 
4.   Do you have a better understanding of how a functioning PLC works after this study? 

 

 
5.   Are you more likely to engage in PBL now than you were before the study began? 

 

 
6.   Do you have a better understanding of what both PBL and STEM-based learning are  
 now than you did at the beginning of the study? 

 

 
7.   Do you believe that more teachers could potentially benefit from the intervention  
 study? 

 

 
8.   Please rate yourself on the following items: 0 – never, 1 – occasionally, 2 – usually, 3  
 – always. 
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This instrument is broken down into three specific categories: student engagement, 
deeper learning; and PBL/STEM learning principles. Please answer in the following 
way: 0 = never, 1 = occasionally, 2 = usually, 3 = always. Each individual section will 
have a maximum score of 15. 

CATEGORY #1 
STUDENT ENGAGEMENT 

TLE Domain: Instructional Effectiveness; Dimension 9: Involves All Learners 
Practices Score  

1) Is able to engage students in Active Learning 
At least 80% of the time students are engaged in active learning. Students 
initiate or develop their activities to enhance their learning.  

 

2) Makes instruction interesting. Students can explain tasks and 
solution strategies if asked 
If asked, students would correctly explain the task(s) they are working on 
and possible solutions. 

 

3) Uses consistently high quality and varied questioning techniques 
Teacher is scaffolding to the higher levels of Bloom’s taxonomy and 
leading students to formulate many of their questions. 

 

4) Uses instructional methods in which students body language is 
receptive to learning 
Students are making eye contact, are not laying their heads down on their 
desks, and are not engaging in off-topic discussions. 

 

5) Allows students time to engage in collaborative efforts 
Students can engage in meaningful and productive conversations with their 
peers. They effectively collaborate to solve complex problems. 

 

TOTAL SCORE FOR THIS CATEGORY         /  15 
CATEGORY #2 

DEEPER LEARNING 
TLE Domain: Instructional Effectiveness; Dimensions 9 Involves All Learners; 11 

Clear Instruction, 12 Models, 14 Adjusts 
Practices Score  

1) Uses classroom objectives that are explicitly related to the real world 
Students are given rigorous assignments that address real-world problems. 
Students are given the freedom to come up with unique solutions as there is 
no single correct answer. 

 

2) Gives students some autonomy in their learning 
Students have a say in what and how they are learning. They are given 
opportunities to develop their own strategies. 

 

3) Allows students to collaborate with one another on assignments 
Students can strengthen their bonds with peers as they tackle rigorous 
assignments together. 

 

4) Enables students to grow their capacity to learn  
5) Engages students by incorporating and expanding their individual 
skills and interests. 
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Students are engaging in work that is relevant to them. They are expanding 
their knowledge, interest, and skills with instruction covering a diverse 
array of topics. 
TOTAL SCORE FOR THIS CATEGORY         /  15 

CATEGORY #3 
PBL/STEM LEARNING PRINCIPLES 

TLE Domain: Instructional Effectiveness; Dimensions: 10 Explains Content & 13 
Monitors 

Practices Score  
1) Provides rigorous assignments, which as a consequence leads to 
higher-order thinking. 
There is not always a single correct answer. Students are engaging in 
complex assignments in which they apply higher-order thinking to come up 
with unique solutions. 

 

2) Does not give student(s) explicit answers and able to engage in self-
exploration.  
Guides and encourages students so that they can develop their own 
creative and unique solutions. Allows students to learn by trial and error 
and encourages failure as part of the learning process, not as negative. 

 

3) Provides students with assignments that require them to engage in 
organized groups to develop solutions. 
Assignments are rigorous and complex, and the complexity requires 
multiple perspectives to achieve a possible solution. 

 

4) Creates assignments that require hands-on learning.  
Students are engaging in research-based instructional practices.  

 

5) Ensures technology is woven into/serves as a foundational base in 
the planning process to support instruction. 
Technology is used on a common-place basis as an instructional tool.  

 

TOTAL SCORE FOR THIS CATEGORY         /  15 
 
OVERALL SCORE         /  45 

 
Comments: 
 
 
 
 
 
 
 

Note. Adapted from The Development of a Teacher Observation Instrument for PBL Classroom 
Instruction by Mary Margaret Capraro, 2012, Journal of STEM Education: Innovations and 
Research, 13.  
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APPENDIX H 

REFLEXION/EXIT TICKET 

 

1.  What topic did we cover? 

 

2.  What did you know about the topic before today? 

 

3.  Did you learn anything new? If so, please detail below. 

 

4.  On a scale from 1-10, how important were the concept(s) discussed today to your    
     instruction? 
 

Why? 

 

5.  In what ways do you currently apply to your instruction what was discussed today?  

     In what ways will you? 

 

6.  Do you have any questions about anything covered today? 

 

 


	LIST OF TABLES
	LIST OF FIGURES
	REFERENCES

