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ABSTRACT 

 This mixed methods study investigated how professional learning communities could 

support reformed teaching practices in the secondary science classroom. To assist preservice 

teachers with implementing these practices in the classroom, teachers must have a space for 

metacognitive reflection on their teaching practices (Darling-Hammond, 2006). Professional 

Learning Communities (PLCs) were utilized as a teacher reflection space in the present study. A 

PLC model, developed by the National Science Foundation Developing Leaders in Science 

Teaching (LIST) Noyce Track 2 program (Award #1660557), was used. PLC meetings were 

directed and guided by the preservice teacher. The LIST Collaborative PLC model consisted of 

four members: (a) an education specialist, (b) a university content specialist, (c) a secondary 

science cooperating teacher, and (d) a preservice secondary science teacher. Study participants 

included three preservice secondary science teachers receiving PLC support (experimental 

group) and three preservice secondary science teachers with no PLC support (control group). 

Data were collected by a pre- and post-semistructured interview, two classroom observations 

immediately followed by a debriefing session, two PLC meetings for the experimental group, 

and a pre- and post-Science Teaching Efficacy Belief Instrument (STEBI) survey. The Reformed 

Teacher Observation Protocol (RTOP), inquiry rate form, and Student Engagement Rate (SER) 

forms were used to collect data during classroom observations. Quantitative data were 

determined not statistically significant using Mann-Whitney and Wilcoxon signed rank tests, 

lending more credence to those findings. Findings indicated (a) preservice teachers’ definition of 

reformed teaching methods shifted across the study from “anything but direct instruction” to 
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“student-centered teaching methods”; (b) hypothetically, participant mindset and buy-in were 

directly related to the amount of reformed teaching practices implemented in the classroom; (c) 

data revealed a lack of perceived support from Clinical Master Teachers (CMTs) and a valued, 

much-needed level of support provided by the PLCs; and (d) classroom observations and 

debriefing sessions, PLCs (experimental group), and university support (control group) were 

perceived as most impactful in supporting reformed teaching practices. Further longitudinal 

research is recommended to validate positive relationships between teacher growth mindset and 

PLC support for using reformed teaching practices in the secondary classroom by preservice 

secondary science teachers. 
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CHAPTER 1: INTRODUCTION 

The Next Generation Science Standards, distributed in 2013, promoted the need for 

reformed teaching practices by building upon three dimensions introduced in the National 

Research Council’s (NRC) A Framework for K-12 Science Education: Engineering Practices, 

Disciplinary Core Ideas, and Crosscutting Concepts (2012). Reformed teaching methods focus 

on student-centered teaching practices as opposed to traditional, teacher-centered methods 

(Piburn et al., 2000). Reformed teaching methods place the student as the guide of instruction 

and the teacher in a facilitator role in the learning process, such as inquiry-based teaching 

practices where students actively discover knowledge (Amolins et al., 2015; Barnea et al., 2010; 

Killough & Stuessy, 2018; Piburn et al., 2000). Unlike reformed teaching practices, traditional 

teaching methods place the teacher in the center of instruction and are characterized by a lack of 

listening to student interests. Traditional teaching methods are a form of direct instruction or 

“broadcasting” method with “one authority figure [teacher] speaking out to a group without the 

group interacting back” (Smythe, 2014, p. 1). 

Reformed teaching methods were strongly advocated in the American Association for the 

Advancement of Science’s (AAAS) 1998 report (AAAS, 1998b) and emphasized and assessed 

by international testing efforts such as the Trends in International Mathematics and Science 

Study beginning in 1995 and the Program for International Student Assessment launched in 

1997. The practice of learned educational theories in the internship classroom was endorsed by 

AAAS’ 1998 report (AAAS, 1998a). To address these aspirations of K-12 science education, 

teachers and teacher education programs must move away from traditional, lecture-based 
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teaching methods and move toward reformed teaching methods that are inquiry-based and 

student-centered.  

A gap exists between learning about reformed teaching methods in collegiate teacher 

education courses and their implementation in the secondary science classroom, which Kennedy 

(1999) identified as the “problem of enactment” gap (p. 70). This problem was addressed in 

Science for All Americans (AAAS, 1998b), Benchmarks for Science Literacy (AAAS, 1993), 

National Science Education Standards (NRC, 1996), Framework for K-12 Science Education 

Practices, Crosscutting Concepts, and Core Ideas (NRC, 2012), Next Generation Science 

Standards (NGSS Lead States, 2013), and the Teacher Performance Assessment (edTPA) 

(Stanford Center for Assessment, Learning, and Equity, n.d.). Two main challenges exist in the 

transition of reformed teaching practices from the teacher education coursework to 

implementation in the K-12 classroom, with the first challenge being the two worlds pitfall 

(Feiman-Nemser & Buchmann, 1983). The two worlds pitfall recognizes the collegiate 

atmosphere of learning and support as completely different from the secondary science 

classroom where reformed teaching practices must be implemented. The second challenge is 

when lessons learned in the collegiate classroom are “washed out” (Zeichner & Tabachnick, 

1981, p. 7) of the preservice teachers’ minds by their secondary classroom experience. Washing 

out, or forgetting learned theories from the collegiate classroom, is attributed to the difference in 

professor and preservice secondary science teachers’ (PSSTs) frame of reference or biographical 

lens. Teacher education program professors and PSSTs may be using the same vocabulary, such 

as reformed teaching practices, in which professors may address the content area from a reform-

based frame of reference. PSSTs may approach the same topic, however, from a different frame 

of reference relevant to their own personal background and lived experiences. Preservice 
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teachers’ background and lived experiences gained during placement in a traditional teaching 

style environment for 12 or more years, for example, are said to undergo the process of 

“apprenticeship-of-observation” (Lortie, 1975, p. 67), where PSSTs will teach as they were 

taught and the cycle of traditional teaching methods are fostered into the next generation of 

teachers. This process implies PSSTs comprehend, interpret, and internalize teaching methods 

used in the classroom via their personalized biographical lenses. 

Definitions 

Argument-Driven Inquiry. Inquiry-based instructional model that consists of eight stages: 

(a) identify the task and the guiding question, (b) design a method and collect data, (c) analyze 

data and develop a tentative argument, (d) argumentation session, (e) explicit and reflective 

discussion, (f) write an investigation report, (g) double-blind peer group review, and (h) revise 

and submit report (Enderle et al., 2015, p. 3). 

“Broadcasting” method. Method of teaching where “one authority figure [teacher] speaks 

out to a group without the group interacting back” (Smythe, 2014, p. 1). 

Case study research methods. Focus upon a specific event or phenomenon within a 

bounded system and ask deeper questions, such as how or why questions to reveal deeper 

patterns that may otherwise be undetectable (Stake, 1995). Case studies involve an “in-depth 

analysis of a case, often a program, event, activity, process, or one or more individuals” 

(Creswell & Creswell, 2018, p. 14). 

Claim Evidence Reasoning (CER). Inquiry-based instructional framework consisting of 

four components: (a) claim—a statement or conclusion that answers the original question or 

problem, (b) evidence—scientific data that support the claim, (c) reasoning—a justification that 

connects the evidence to the claim using scientific principles, and (d) rebuttal—recognizes and 



	

 4 

describes alternative explanations, and provides counter evidence and reasoning for why the 

alternative explanation is not appropriate (McNeill & Krajcik, 2015, p. xvii). 

Convergent mixed methods design. Research design chosen due to the merging of the 

simultaneously collected qualitative and quantitative data to “provide a comprehensive analysis 

of the research problem” (Creswell & Creswell, 2018, p. 15). 

Developing Leaders in Science Teaching (LIST) program. Noyce Track 2 program 

(Award #1660557) funded by the National Science Foundation. 

Fixed mindset. A mindset based on “believing your qualities are carved in stone” 

(Dweck, 2016, p. 6). 

Growth mindset. A mindset “based on the belief that your basic qualities are things you 

can cultivate through your efforts, your strategies, and help from others” (Dweck, 2016, p. 7).  

High-needs school.  

[W]ithin the top quartile of elementary and secondary schools statewide, as ranked by the 
number of unfilled, available teacher positions; or is located in an area where at least 30 
percent of students come from families with incomes below the poverty line; or an area 
with a high percentage of out-of-field teachers, high teacher turnover rate, or a high 
percentage of teachers who are not certified or licensed. (No Child Left Behind Act 
[NCLB], 2001, p. 1656) 
 
Internship. Semester of teaching in a secondary science classroom for preservice 

secondary science teachers (teach at least two 5 full-day stents) scheduled for the fall semester 

prior to the internship semester. 

LIST Collaborative Professional Learning Community (PLC) Model. Consisted of the 

following four members: (a) a university education specialist (myself as the researcher), (b) a 

preservice secondary science teacher from the experimental group, (c) a cooperating teacher at 

designated secondary school, and (d) a university content specialist. The PLC team agenda and 

topics discussed in the PLC meetings were directed and guided by the preservice teacher. The 
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preservice teacher metacognitively reflected on personal teaching methods each meeting and, 

based on the preservice teacher’s guidance of PLC topics, the education specialist and 

cooperating teacher provided examples of successful reformed teaching practices they 

implemented in their own secondary science classrooms. The university content specialist mainly 

provided science content area support to the preservice teacher, if needed. 

Member checking. The study participants were asked to “review the material for 

accuracy” in their qualitative responses (Stake, 1995, p. 115). 

Physics Education Technology (PhET). Website containing over 130 interactive digital 

simulations ranging in topics from plate tectonics to calculus to gas laws.  

Point of integration. Integration of findings from quantitative and qualitative data to more 

clearly understand data points of interest and deeper responses to the research questions. The 

point of integration identifies how the qualitative findings enhance or explain the quantitative 

results. 

Practicum. Semester of observation in a secondary science classroom for preservice 

secondary science teachers (110 hours completed) scheduled for the fall semester prior to the 

internship semester. 

Preservice Secondary Science Teachers (PSSTs). Preservice teachers entering their 

internship semester who are preparing to teach in the secondary science classroom. 

Problem of enactment gap. Gap existing between learning about reformed teaching 

methods in the collegiate classroom to the actual implementation of said practices in the 

secondary setting (Kennedy, 1999, p. 70). 
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Process Oriented Guided Inquiry Learning (POGIL). “[S]tudent-centered instructional 

philosophy based on these concepts in which students work in teams on specially prepared 

activities that follow a learning cycle paradigm” (Moog et al., 2008, p. 41). 

Professional Learning Communities (PLCs). A group of committed professionals, led by 

the preservice teacher, who assist in the metacognitive reflection of personal teaching methods 

and promotion of reformed teaching practices in the secondary science classroom. 

Reformed teaching practices. Student-centered teaching practices that involve inquiry-

based teaching methods (Amolins et al., 2015; Barnea et al., 2010; Killough & Stuessy, 2018; 

Piburn et al., 2000). 

Semistructured interviews. Form of interview that involves the interviewer using open-

ended questions and after each question, the “interviewer follows up with probes seeking further 

detail and description about what has been said” (Roulston, 2010, p. 15). 

Suboptimal case. Case that demonstrated different data patterns comparatively to the 

experimental and control group norms. 

Teacher self-efficacy beliefs. The teachers’ feelings regarding their competency level to 

teach as opposed to an overall feeling of self-confidence (Bandura, 1986). 

Traditional teaching methods. Teaching method that places the teacher in the center of 

instruction and is characterized by a lack of listening to student interests. A form of direct 

instruction or “broadcasting” method where “one authority figure [teacher] speak[s] out to a 

group without the group interacting back” (Smythe, 2014, p. 1). 

Triangulation of data. Different data sources are triangulated by “examining evidence 

from the sources and using it to build a coherent justification” (Creswell & Creswell, 2018, p. 
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200). Triangulation of data was used to provide multiple perspectives of the case being studied to 

assist with making meaning of the data (Stake, 1995). 

Statement of the Problem 

The problem addressed in this study was the transfer of reformed teaching practices 

learned in the collegiate classroom to their application in the secondary setting. The transition of 

knowledge from the collegiate classroom to the secondary science classroom was identified as 

the “problem of enactment gap” (Kennedy, 1999, p. 70). Research has noted that preservice 

teacher-learned collegiate knowledge tends to mentally “wash out” (Zeichner & Tabachnick, 

1981, p. 7) during the internship process. This washing out process can be attributed to several 

reasons, such as the cooperating teacher’s teaching methods promoted in the internship 

placement classroom and a lack of space for metacognitive reflective growth for the preservice 

teacher.  

To assist preservice teachers with implementing reformed teaching practices in the 

secondary science classroom, teachers must reflect on their teaching practices, move beyond 

thinking like a teacher to acting like a teacher and responding to differentiated instructional 

needs in the classroom (Darling-Hammond, 2006). Professional Learning Communities (PLCs) 

were researched to determine if they would be an effective intervention for the study. A 

systematic literature review was conducted in regard to secondary science preservice teacher 

PLCs. Results from the systematic literature review demonstrated many uses of the term PLC 

(Talbert, 2010), and that researchers must define their own boundaries of the professional 

development group or network of learners. For this study, I chose to define PLC as a group of 

committed professionals, led by the preservice teacher, assisting in the metacognitive reflection 
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of personal teaching methods and promotion of reformed teaching practices in the secondary 

science classroom. 

PLCs provide a space for preservice teachers to reflect on their teaching practices. PLC 

studies showed a positive relationship between the implementation of PLCs and increased 

reformed teaching practices implemented in the classroom. Studies also revealed that PLCs 

provide preservice teachers with the support, voice, and long-term mentorship relationships they 

needed to retain these practices in the field of education (Ingersoll et al., 2017). By providing 

preservice teachers with a larger community, PLCs assist preservice teachers in strengthening 

their identities as teachers (Gee, 2000). 

Purpose of the Study and Research Questions 

  The purpose of this study was to investigate how professional learning communities 

could supported reformed teaching practices in the secondary science classroom (see Figure 1). 

By providing preservice secondary science teachers with professional learning communities 

(PLCs), a space was opened for the participants to reflect upon their teaching methods and 

address the challenges faced in the transition of applying reformed teaching methods in the 

secondary science classroom.  

Figure 1  

Professional Learning Community (PLC) Reflection Assistance in the Transition of Reformed Teaching 
Practice 

 

PSSTs learn about 
reformed teaching 

methods in the 
teacher education 

program 

Impact of reflection 
in professional 

learning 
communities 

PSSTs application of 
reformed teaching 

methods in the 
secondary science 

classroom 
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The target population for the study was preservice secondary science teachers completing 

their internship semester. The intervention used in the study was professional learning 

communities, with measured proximal outcomes of self-efficacy and Pedagogical Content 

Knowledge (PCK). The distal outcomes monitored in the study were reformed teaching practices 

implemented in the secondary science classroom (see Figure 2). 

Figure 2 

Study Logic Model 

                              

Due to self-efficacy being a strong predictor of human motivation and behavior (Pajares, 

1992), the study logic model was grounded in the Self-Efficacy Theory (Bandura, 1986). 

Research showed that preservice teachers must be provided with a space to reflect on their 

teaching methods in order for reformed teaching methods to occur in the secondary classroom 

(Darling-Hammond, 2006). In this study, professional learning communities acted as a space for 

metacognitive reflection. Teachers’ Pedagogical Content Knowledge (PCK) is also positively 

related to the amount of reformed teaching practices utilized by the teacher in the secondary 

classroom. “Stated differently, a teacher who has more sophisticated PCK is likely to implement 

higher levels of reformed science teaching approaches or vice versa” (Park et al., 2010, p. 252). 

In research, preservice secondary science teachers’ self-efficacy and PCK levels were linked to 

their level of reformed teaching practices implemented in the classroom, which led to the 

formation of the study logic model structure.  
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Research Questions 

Main Overarching Research Question 

How do professional learning communities support reformed teaching practices?  

The overarching research question contained four subquestions linked to professional 

learning communities and reformed teaching practices. Subquestion #1 examined different 

pathways the preservice teachers used to implement reformed teaching practices, such as via a 

change in self-efficacy beliefs, pedagogical content knowledge, or how the participants identified 

reformed teaching practices. Research showed that participation in Professional Learning 

Communities (PLCs) is linked with increased teacher self-efficacy beliefs (Mintzes et al., 2013). 

The systematic literature in Chapter 2 also demonstrates a positive correlation exists between 

PCK and the use of reformed teaching practices in the secondary classroom (Park & Oliver, 

2007).  

Subquestions #2-4 investigated the preservice secondary science educators’ experiences 

in the internship, professional learning community, and teacher education program. The premise 

that self-efficacy represented the teachers’ feelings regarding their competency to teach, rather 

than their overall feelings of self-confidence (Bandura, 1986), made it important to understand 

how the study participants experienced and interpreted their internship semester. Subquestions 

#2-4 focused on understanding how the preservice secondary science teachers’ levels of 

reflection, support, and interpretation in the internship could have impacted their science 

teaching practices.  

1. What pathways are needed for preservice secondary science teachers to implement 

reformed teaching practices in the secondary science classroom? 
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2. How do preservice science teachers describe and interpret their experiences during 

Professional Learning Community (PLC) discussions? 

3. How do participants perceive the impact of support provided through the teacher 

education program on their teaching practices? 

4. What was the impact of the full teacher preparation experience on the participants’ 

science classroom teaching practices? 

Research Design 

A convergent mixed methods case study approach was utilized. Six preservice secondary 

science teachers transitioning from their teaching practicum to internship semesters were chosen 

to investigate how professional learning communities support reformed teaching practices in the 

secondary science classroom. A mixed methods design was used to gather participants’ 

perceptions and beliefs, Pedagogical Content Knowledge (PCK) levels, and implementation of 

reformed teaching methods via 10 quantitative and qualitative measurement tools. Each 

measurement tool is discussed in further detail in Chapter 3. Due to the small sample size and 

time limitations, the qualitative strand was more likely to produce rich and in-depth results, 

which is why more qualitative instruments were implemented compared to quantitative 

instruments. The collection and analysis of quantitative and qualitative data were completed to 

provide a point of integration and triangulation of data in Chapter 5. 

Limitations 

 Several limitations were present in this study. Small sample size (N=6), for example, 

along with time constraints (half of the internship semester) led to incomplete results and 

findings. COVID cut the study time (preservice teachers’ internship semester) short by 

approximately 1 month. As the number of COVID cases began to rise during the preservice 
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teachers’ internship semester (around March), the placement school administrative staffs decided 

to close the schools after spring break. This early school closure led all study participants to 

feeling they missed out on opportunities to practice teaching.  

The study design may have provided more reliability and validity if the time limits were 

extended to encompass the preservice secondary science teachers’ practicum placement and 

internship placement for an entire year’s perspective. Differing degree levels amongst the 

participants was also a limitation of the study. Although all study participants worked to earn a 

degree in secondary science education during the time of the study, the PSSTs in the control 

group were earning their undergraduate degrees with a major in a specific science discipline, 

whereas the PSSTs in the experimental group were completing their Master’s degrees in 

secondary science education. The varied internship placement locations and unique cooperating 

teacher teaching beliefs also provided additional uncontrollable variables to this study. Due to 

the qualitative data being given more credence in this study, it is important to note the limitations 

of the qualitative data as well.  

 Four main limitations existed with the qualitative data: (a) no guarantee the participants 

answered accurately, (b) findings of the qualitative study were commensurate with my ability to 

analyze qualitative data, (c) findings were not generalizable, and (d) researcher bias was 

possible. Although it was hoped that all study participants answered surveys, such as the Science 

Teaching Efficacy Belief Instrument (STEBI), or responded to interview questions accurately, 

there was no guarantee of accuracy. An example of this was noted in one study participant’s 

counter STEBI data. She demonstrated a 12% loss in Science Teaching Outcome Expectancy 

(STOE) and a 29% gain on her Personal Science Teaching Efficacy (PSTE) belief, which came 

from the same measurement tool (STEBI-Science Teaching Efficacy Belief Instrument). When 
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questioned further about her responses, the study participant noted that she thought the STEBI 

questions regarding self-confidence to teach were in relation to her personally and considered the 

questions about teaching methods as referring to how she felt about her cooperating teacher’s 

teaching methods, rather than her own. This misunderstanding led to the inaccurate STOE data. 

Other possible examples of how possible inaccurate responses may have been received from the 

research participants could be observed in study participants not wanting to share embarrassing 

moments or the possibility that study participants’ believed perceptions could have been wrong. 

Member checks and a poststudy reflection were used in this study to confirm the interpretation of 

the study participants’ qualitative data was accurate.  

 Findings of any qualitative study are commensurate with the researcher’s ability to 

analyze qualitative data. If the researcher was very good and thorough with analyzing data, then 

the findings would be more accurate. Vice versa, if the researcher was not very good at analyzing 

data, then the findings would be less accurate. I received support from my research committee to 

ensure the study was well thought through and the data appropriately analyzed. Another 

limitation of this study is that the data were not generalizable to the field of science education. 

However, mixed methods studies are not meant to be generalizable. Instead, they are meant to 

investigate a specific phenomenon and to answer specific questions, such as how does a 

professional learning community support reformed teaching practices. Lastly, as a qualitative 

study, researcher bias was possible. Therefore, I provided a positionality statement in Chapter 3 

to explain my position in the research.  

Assumptions 

 By providing space (via professional learning communities) for metacognitive reflection, 

the experimental group participants were intended to consider their pedagogical beliefs and 
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choices on a deeper level than students in the control group. Preservice secondary science 

teachers in the control group did not receive as much feedback and support due to not 

participating in personalized professional learning community meetings. Factors such as 

different school contexts, variability in the amount of reformed teaching practices modeled by 

the cooperating teachers, and limited time for observations placed limitations on the study. 

Cooperating teachers assigned to the preservice teachers for their internship semester came into 

the study with preconceived notions of effective teaching and some were resistant to the process 

of change in their classrooms when not currently implementing reformed teaching practices 

before the preservice teacher’s arrival. 

  



	

 15 

 

 

 

CHAPTER 2: LITERATURE REVIEW 

This literature review used a systematic review methodology (Cooper, 2017) to search for 

and analyze articles relevant to the research questions. A systematic review methodology 

consists of four parts: (a) creating search terms based on the research questions, (b) choosing 

databases in which to conduct the search, (c) conducting the search and gathering articles, and 

(d) selecting articles based on inclusion criteria. Based on reformed teaching practices being the 

measured outcome and PLCs serving as the intervention in this study, a deeper systematic 

literature review was completed for each (see Figure 2). This literature review was specifically 

designed to investigate reformed teaching practices and PLCs.  

Theoretical Framework 

This study was grounded in Bandura’s (1986) Self-Efficacy Theory, which developed 

from his Social Cognitive Theory (SCT), considering cognitive, behavioral, and environmental 

factors. The self-efficacy theory stemmed from the behavioral component of the SCT and 

indicated self-efficacy is a strong predictor of human motivation and behavior (Pajares, 1992). 

The four influences or categories of the self-efficacy theory are (a) performance outcomes, (b) 

vicarious experiences, (c) physiological feedback, and (d) verbal persuasion. The performance 

category measures the change in self-efficacy belief level due to prior successful experiences 

whereas the vicarious experiences category measures positive or negative self-efficacy beliefs as 

a result of observing others. The physiological feedback category demonstrates a change in self-

efficacy belief due to signals sent by the body related to performance and the verbal persuasion 

category measures a change in self-efficacy level based upon positive or negative feedback from 
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a task (McDonald & Stewart, 2013). Teacher self-efficacy beliefs were defined as the teachers’ 

feelings regarding their competency level to teach as opposed to an overall feeling of self-

confidence (Bandura, 1986). From occupational choices (Eccles, 1987), gender-role socialization 

(Eccles & Hoffman, 1984), patients’ behaviors in the medical field (Jeng & Braun, 1994), 

presenteeism in the workplace (Cooper & Lu, 2015), and attrition rates in collegiate STEM 

programs (Appianing & Van Eck, 2018), the self-efficacy theory has been utilized to assist 

researchers with monitoring participants’ levels of self-efficacy beliefs. 

Very little research has been conducted concerning the implementation of the self-

efficacy theory with preservice educators. A brief review of self-efficacy research indicated 

researchers had studied the following aspects of preservice teachers: (a) preservice teachers’ self-

efficacy teaching beliefs as they taught a unit using virtual reality (Nissim & Weissblueth, 2017), 

(b) preservice teachers’ self-efficacy beliefs and possible connections/relationships with 

Technology Pedagogy and Content Knowledge (Joo et al., 2018), and (c) preservice elementary 

teachers’ scientific literacy levels and self-efficacy beliefs (Al-Sultan et al., 2018). Research on 

self-efficacy beliefs in relation to professional learning communities and reformed teaching 

methods will be discussed in further detail in the respective systematic literature review sections. 

Systematic Literature Reviews 

Reformed Teaching Practice and Secondary Level Systematic Literature Review Process 

In the first systematic literature review, I chose search terms according to two domains 

relevant to my study: reformed teaching practices and secondary level. The specific search terms 

utilized within each domain are presented in Figure 3. The following databases were used in the 

systematic literature review, which include the major science education journals: ERIC 

EBSCOHost, PsycInfo, Education Full Text (H. W. Wilson), and Web of Science. The search 
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included a term referring to reformed teaching practice and the secondary level (e.g., “Reformed 

Teaching Practices” AND “Secondary”). I chose to limit my search to articles written after 2005 

to ensure the literature was recent and still relevant to today’s classrooms. 

Figure 3  

Reformed Teaching Practices Literature Review Search Terms 

                     

  

All articles included in the search were transferred into RefWorks to gather pertinent 

information such as the title and abstract. From Refworks, the articles were transferred to an 

Excel Spreadsheet for screening purposes. The following criteria were used to screen articles for 

inclusion: the study was (a) peer-reviewed, (b) written in English, and (c) published between 

January 1, 2005, and February 2020. The search yielded 711 results with 466 citations stemming 

from ERIC EBSCO Host, 85 from Education Full Text (H. W. Wilson), 158 from PsycInfo, and 

2 from Web of Science. Of the 711 results, 179 duplicate citations were removed from the 

literature review, leaving 532 articles for consideration. After duplicate citations were removed, 

articles were screened based on the inclusion criteria. All articles were written in English, with 
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345 articles excluded due to not being peer-reviewed. Of the remaining 187 articles, 52 were 

excluded due to not meeting publication date requirements (January 1, 2005-February 2020). 

Abstract and title screening was conducted on the 135 remaining articles and 112 articles 

were excluded. The final systematic literature review results yielded 23 articles for review. A 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram 

(Moher et al., 2009) of the search and screening process is shown in Figure 4. 

Figure 4 

Reformed Teaching Practices Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Diagram 

                

Following the screening process, each of the 23 articles were read and coded according to 

a literature review matrix based on the research questions. The matrix and an example from the 

data are included in Table 1. The articles were compared against each other (Glaser & Strauss, 

1967) to develop themes relevant to the research questions. The findings section addresses the 
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following subcategories: description of reformed teaching practices, number in study, content 

area, type of reformed teaching practice implemented/description of study, and study findings.  

Table 1 

Reformed Teaching Practices Literature Review Matrix 

 
  

Citation Description of 
Reformed 
Teaching 
Practices 

# in  
Study 

Content  
Area 

Type of Reformed 
Teaching Practice 

Implemented/Description 
of Study if Applicable 

Study Findings 

Park, S., J., J-
Y, Chen, Y-
C, & J. J. 
(2010). Is 
pedagogical 
content 
knowledge 
(PCK) 
necessary for 
reformed 
science 
teaching?: 
Evidence 
from an 
empirical 
study. 
Research in 
Science 
Education, 
41, 245-260. 

Constructivist 
approach to 

learning that is tied 
to PCK 

Seven 
Secondary 

Biology 
teachers 

Secondary 
Science 

With the use of the PCK 
rubric (Park et al., 2008) 

and the RTOP, researchers 
observe and rate 33 

instructional sessions. 

Findings from the study revealed, 
“teacher’s PCK level is positively 
related to the extent the teacher’s 
instruction is reform oriented. Stated 
differently, a teacher who has more 
sophisticated PCK is likely to 
implement higher levels of reformed 
science teaching approaches or vice 
versa” (p. 252). 

 

 
Reformed Teaching Practices Literature Review Discussion 

Researchers struggled to come to a general consensus on a unified definition of 

“reformed teaching practices.” Some researchers, for example, argued reformed teaching 

practices are defined as the “[c]onstruction and application of conceptual models of physical 

phenomena” (Dukerich, 2015, p. 1315), whereas other researchers defined reformed teaching 

practices as an inquiry-oriented student-centered teaching approach (Yezierski & Herrington, 

2011). Although a clearly delineated definition of reformed teaching practices is not available in 
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research literature, most researchers can agree that reformed teaching methods involve inquiry-

based teaching methods (Amolins et al., 2015; Barnea et al., 2010; Killough & Stuessy, 2018).  

To assist with planning of this study, I researched studies involving reformed teaching 

practices conducted in secondary science. Several studies utilized secondary science teachers 

(Amolins et al., 2015; Barnea et al., 2010; Blanchard et al., 2010; Campbell et al., 2010; Capps 

& Crawford, 2013; Killough & Stuessy, 2018; Nam et al., 2010; Park et al., 2010; Singer et al., 

2011; Williams et al., 2019; Yezierski & Herrington, 2011). Some reformed teaching methods 

studies were conducted to investigate possible links with other concepts. The Killough and 

Stuessy (2018) study, for example, observed a correlation between number of teaching years to 

amount of change in reformed teaching beliefs. The Killough and Stuessy (2018) study consisted 

of 40 novice and veteran secondary biology teachers, who attended a 4-day Advanced Placement 

(AP) summer institute. The professional development session introduced inquiry and active 

learning, followed by multiple activities using AP curriculum throughout which the researchers 

modeled reform-based instruction. Researchers administered the Beliefs about Reformed Science 

Teaching and Learning instrument (Sampson et al., 2013) before and after the 4-day summer 

institute. The presurvey results showed novice teachers held more reformed beliefs in 

comparison to the more veteran biology teachers. The postsurvey, however, indicated novice and 

veteran teachers’ reformed beliefs were indistinguishable. This study also noted a relationship 

between teaching years to change in reformed teaching beliefs. In other words, the higher the 

number of years teaching, the higher the amount of reformed teaching change observed in the 

teacher.  

Similar to the Killough and Stuessy (2018) findings, another positive correlative 

relationship between teacher experience and reformed teaching practices was identified in the 
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Gray et al. (2016) study. This study consisted of two groups of K-12 teachers (15 math and 

science Learning Assistants [LAs] and 14 math and science nonLearning Assistants [nonLAs]). 

The LAs assisted the university by teaching undergraduate STEM courses. The nonLAs 

completed the same teacher education program requirements as the LAs, just without working as 

an LA prior to teaching at the secondary level. Observations revealed teachers who were former 

LAs used significantly more reformed teaching practices than K-12 teachers who had not 

previously worked as LAs. The math and science LAs scored higher on every portion of the 

Reformed Teacher Observation Protocol (RTOP) than their nonLA counterparts. The RTOP 

measured the amount of reformed teaching practices observed in the secondary classroom. 

Researchers noted this significant increase in LAs’ RTOP ratings may be due to LAs’ increased 

amount of teaching experience or to the recruiting methods used to choose LAs, which 

championed reformed teaching methods. Not only did the amount of teaching experience 

correlate to reform teaching methods, but Pedagogical Content Knowledge (PCK) was also 

identified as possessing a positive relationship.  

The Park et al. (2010) study used the RTOP to observe and evaluate 33 lessons provided 

by seven secondary biology teachers. Park et al. extended their research into the field of PCK by 

utilizing the PCK rubric (Park & Oliver, 2007). Findings from the Park et al. study revealed the 

“teacher’s PCK level is positively related to the extent the teacher’s instruction is reform 

oriented. Stated differently, a teacher who has more sophisticated PCK is likely to implement 

higher levels of reformed science teaching approaches or vice versa” (2010, p. 252). This finding 

was especially important to the construction of the current study because it also used RTOP and 

measured PCK to look for connections between reformed teaching practices and PSSTs’ PCK. 
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In examining the research on reformed teaching methods, I also placed value on studies 

implementing educational interventions and reformed teaching practices to determine the impact 

of the intervention on a teacher’s instructional practices. This aspect of research was important to 

the current study because it utilized PLCs as the intervention strategy and monitored reformed 

teaching practices to determine whether the PLCs were effective in modifying teacher practice. 

Several examples of intervention implementation were observed in the literature review. For 

example, Nam et al.’s study (2010) used the Science Writing Heuristic (SWH) Method in three 

eighth-grade Korean science classrooms to promote student achievement. After participating in 

three professional development workshops about the SWH method, teachers developed lessons 

using the SWH method. The secondary science teachers were asked to teach one class using the 

SWH method and teach a second class without using SWH methods (control group). An RTOP 

was used to address usage of reformed teaching practices in the classroom. Findings from the 

study revealed higher RTOP ratings for the SWH group among two of the three participants; 

however, findings from the third participant revealed similar RTOP ratings for the SWH and 

control groups. The researchers also noted RTOP ratings for the third participant were lower than 

the control groups’ RTOP ratings for the other two research participants. Therefore, the third 

participant implemented teaching practices less reformed in the classroom when using the SWH 

method than the other two participants in their control group courses. 

The measurement of reformed teaching practices assists researchers in determining the 

impact of an intervention, such as the effectiveness of a laboratory-based professional 

development program for secondary science teachers (Amolins et al., 2015). Findings from the 

Amolins et al. (2015) study indicated teachers possessed higher self-efficacy, confidence, and 

job satisfaction after completing the professional development program. Another example of 
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professional development assessment can be seen in the Singer et al. (2011) study. In this study, 

13 middle school science teachers attended a professional development session over the course 

of 3 weeks. The professional development session offered a course reviewing-based teaching 

methods, followed by researchers modeling inquiry-based activities and asking participants to 

apply these teaching practices in the classroom. Using the RTOP measurement tool, researchers 

investigated the impact of the professional development program on middle school science 

teachers’ reformed teaching practices. Comparing pre- versus postprofessional development 

RTOP ratings, participants increased their level of reformed teaching practice in the classroom 

after the inquiry-based professional development sessions. 

The use of reformed teaching practices to measure the impact of professional 

development was also noted in the Williams et al. (2019) study. The Williams et al. study 

involved 26 biology and technology secondary teachers in a 3-year INcreasing Student 

Participation, Interest, and Recruitment in Engineering and Science (INSPIRES) professional 

development program. Participants’ use of reformed teaching practices was monitored 

throughout the 3-year timespan via videotaped lessons, which were later scored using the RTOP. 

The study revealed an increase in reformed teaching practices implemented in the classroom 

throughout the progression of the INSPIRES professional development curriculum. Although the 

Williams et al. study used 26 teachers, the majority of reformed teaching practice studies 

conducted include small teacher sample sizes. For example, (a) Barnea et al. (2010) observed 

one secondary chemistry teacher based in Israel, (b) Nam et al. (2010) studied three eighth grade 

science teachers, (c) Amolins et al. (2015) observed six secondary science teachers, (d) Yezierski 

and Herrington (2011) observed 18 secondary science teachers, and (e) Park et al. (2010) studied 

seven secondary biology teachers. The RTOP measurement tool is meant for evaluating or 
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assessing reformed teaching practices present in a classroom observation, which takes time to 

observe and document. The extended time needed to observe and document reformed teaching 

practices may partially explain the small sample sizes associated with research studies that utilize 

the RTOP measurement tool. When reviewing results from the aforementioned studies, 

researchers must consider whether the results are pointing to a common expected result or a 

microcosm specific to that particular study. 

Reform-based teaching studies with larger sample sizes tended to search for broad, 

overarching themes or patterns in teacher practice. The Campbell et al. (2010) study, for 

instance, utilized the RTOP to observe 66 secondary science classrooms (26 Korean and 40 US) 

to determine the amount of constructivist framing present in teacher practice. Findings showed 

similar RTOP results for Korean and US classrooms although US classrooms scored 

substantially higher in the student and teacher relations RTOP category. Researchers 

recommended both countries improve reformed teaching methods in the classroom via the 

constructivist learning approach.  

Unlike previous reviewed studies, some reform-based teaching research was noted as 

being used to promote specific teaching methods or strategies packaged as reform-based. For 

example, Dukerich’s (2015) article promoted the Modeling Instruction program for secondary 

chemistry teachers by reviewing how to implement the instructional method in the secondary 

chemistry classroom and arguing that since 1999, 6,000 teachers in 48 states have been trained in 

the program. Although Dukerich recognized reform-based teaching methods as being student-

centered and employing active engagement, the Modeling Instruction was promoted as one of the 

main sources of reformed teaching methods. Reform-based teaching practice research comprised 

a significant number of studies at the secondary science level.  
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Lastly, the research revealed a small number of articles focused on the promotion of 

educational strategies as the “silver bullet” of reformed teaching methods. This information 

encouraged me to stay objective throughout my study, especially during the data analysis and 

presentation of findings. Precautions were taken to prevent invalid assumptions from my current 

study such as defining PLCs as the “silver bullet” of reformed teaching practices implementation 

in secondary science classrooms. 

Operational Definition of Reformed Teaching Practices in Literature 

 A common, unifying definition for reformed teaching practices did not exist amongst 

researchers or secondary science teachers. For example, some researchers argued reformed 

teaching practices are defined as a constructivist approach to learning that is tied to Pedagogical 

Content Knowledge (PCK) (Park et al., 2010), whereas other researchers defined reformed 

teaching practices as a teaching strategy responsive to student interaction during instruction 

(Gray et al., 2016), an inquiry-based learning approach consistent with the nature of science 

(Amolins et al., 2015), or an argument-based inquiry approach to learning (Nam et al., 2010). 

Based on the literature review of reformed teaching practices, correlations between teacher 

experience and PCK to reformed teaching practices were identified (Gray et al., 2016; Killough 

& Stuessy, 2018; Park et al., 2010). The literature review also revealed the use of reformed 

teaching practices as a measurement tool to determine the impact of educational interventions 

and professional development programs (Amolins et al., 2015; Nam et al., 2010; Singer et al., 

2011;Williams et al., 2019).With these definitions of reformed teaching practices in mind, I 

chose to use the most common definition in the literature for this study: student-centered 

teaching practices, as opposed to traditional, teacher-centered methods (NGSS, 2013; Piburn et 

al., 2000). 
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Reformed Teaching Practices Systematic Literature Review Summary 

Based on the systematic literature review (n= 23), 52% (n= 12) of studies measuring 

reformed teaching practices utilized a mixed-methods research methodology. Sixty-five (n= 15) 

percent of the studies were identified as taking place in the United States, with 30% (n= 7) 

outside the United States, and 4% (n= 1) location unknown. The majority of the reformed 

teaching practice studies (83%, n= 19) focused on inservice teachers, and 78% (n= 18) studies 

focused on the secondary science classroom. A gap in the literature was identified as 13% (n= 3) 

of the studies involved preservice teachers. The top two reformed teaching practices 

measurement tools used in the literature showed 57% of studies (n= 13) implementing the 

Reformed Teaching Observation Protocol (RTOP) (Piburn & Sawada, 2000) and 39% of studies 

(n= 9) utilizing semistructured interviews.  

Overall, the literature review revealed that teachers lacked a basic understanding or 

definition of reformed teaching practices (Capps & Crawford, 2013), which aligned with the 

variability of the classification of reformed teaching methods in the literature review, with 39% 

(n= 9) of studies classifying them as inquiry-based teaching methods, 26% (n= 6) as student-

centered teaching methods, and 13% (n= 3) as constructivist views driven teaching methods. 

Some articles (22%, n= 5) identified reformed teaching methods in more than one classification. 

The systematic literature review revealed that secondary science teachers’ self-efficacy levels 

and use of reformed teaching practices in the K-12 classroom increased after learning about 

reformed teaching practices in a professional development setting, especially with long-term 

professional development opportunities (Amolins et al., 2015; Herrington et al., 2011; Mansour 

et al., 2015; Qablan et al., 2015;  Singer et al., 2011, 2016; Williams et al., 2019; Yezierski & 

Herrington, 2011).  
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More practice with reformed teaching practices yielded higher use or implementation of 

reformed teaching practices in the K-12 classroom (Gray et al., 2016; Robertson & Richards, 

2017) and secondary science student achievement was positively correlated with reformed 

teaching practices (Barnea et al., 2010; Blanchard et al., 2010; Nam et al., 2011). Just as K-12 

student ownership of the learning process was positively correlated with reformed teaching 

practices (Anderson et al., 2015; Overman et al., 2014), preservice teacher buy-in was pivotal in 

the understanding and retention of reformed teaching methods (Dass, 2005). Teachers’ 

Pedagogical Content Knowledge (PCK) level was positively correlated to the extent of use of 

reformed teaching practices (Crippen et al., 2010; Park et al., 2011) and reflection on their own 

teaching practices was key to preservice teachers’ implementation of reformed teaching methods 

in the K-12 classroom (Melville et al., 2014; Nam et al., 2013). 

Professional Learning Communities 

Professional Learning Communities Systematic Literature Review Process 

In the second systematic literature review, I chose search terms according to three 

domains relevant to my study: preservice teachers, professional learning communities, and 

secondary level. The specific search terms utilized within each domain are presented in Figure 5. 

The following databases were used in the systematic literature review: ERIC EBSCOHost, 

PsycInfo, Education Full Text (H. W. Wilson), and Web of Science. The search terms included 

preservice teachers and terms referring to professional learning communities at the secondary 

level (e.g. “Preservice teachers” AND “Secondary” AND “Professional learning community”). 

Like the first systematic literature review, articles were limited to publication dates between 

January 1, 2005, and February, 2020. 
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Figure 5 

Professional Learning Community Literature Review Search Terms 

                    

 

All articles included in the search were transferred into RefWorks to gather pertinent 

information such as the title and abstract. From Refworks, the articles were transferred to an 

Excel Spreadsheet for screening purposes. The following criteria were used to screen articles for 

inclusion: The study was (a) peer-reviewed, (b) written in English, and (c) published between 

January 1, 2005, and February 2020. The search produced 122 results with 89 citations stemming 

from ERIC EBSCOHost, 22 from Education Full Text (H. W. Wilson), 9 from PsycInfo, and 

Web of Science with 2 results. Of the 122 results, 43 duplicate citations were removed from the 

literature review, leaving 79 articles for consideration. After duplicate citations were removed, 

articles were screened based on inclusion criteria. All articles were written in English; however, 

44 articles were excluded due to not being peer-reviewed. Of the remaining 35 articles, 3 articles 

were excluded due to not meeting publication date requirements, 1 article was excluded due to 

accessibility limitations, and 6 articles were excluded in the title and abstract screening process. 
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The final systematic literature review results yielded 25 articles for review. A Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram (Moher et al., 

2009) of the search and screening process is shown in Figure 6. 

Figure 6  

Professional Learning Community Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Diagram 
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Following the screening process, each of the 25 articles was read and coded according to 

a literature review matrix based on the research questions. The matrix and an example from the 

data are included in Table 2. The articles were compared against each other (Glaser & Strauss, 

1967) to develop themes relevant to the research questions. The literature review matrix 

addressed the following subcategories: grade level, number of participants in the study, content 

areas addressed, how researchers defined or described professional learning communities 

(PLCs), how PLCs were implemented in the study, and measurement tools and findings used in 

the studies to determine the impact of PLCs. 

Table 2 
 
Professional Learning Community Literature Review Matrix 
  
Citation Grade  

Level 
Number 
in study 

Content  
Area 

Definition or 
Description of 

PLC 

How are PLCs 
implemented? 

Measurement tools 
and Findings 

Bond, N. 
(2013). 
Developing 
a 
professional 
learning 
community 
among 
preservice 
teachers. 
Current 
Issues in 
Education, 
16(2). 

Undergraduate 
preservice 

teachers from 
varied 

background 
areas going 

into secondary 
teaching 

20 Preservice 
teachers 

hailed from 
various 

background 
areas 

PLC defined using 
the Hord and 

Tobia (2012) PLC 
model. Five-
member PLC 

groups consisting 
of fellow 
preservice 
teachers. 

PLCs were 
implemented in 

an 
undergraduate 

field-based 
teacher 

preparation 
course and were 
mandatory. PLC 

groups 
consisted of five 

members of 
fellow 

preservice 
teachers within 

teacher prep 
course. PLCs 

met four times 
over a 15-week 
semester time 

period. 

Participants enjoyed 
collaboration and 
interaction with 

fellow preservice 
teachers, especially 

sharing lived 
experiences from their 
secondary classroom 

placements. Struggled 
with staying focused 
on student learning, 
nominating a team 

leader, managing time 
and providing 

constructive feedback 
to fellow PLC 

members. 
Focused around 
development of 
portfolio goals, 

artifacts, lesson plans, 
observations, and 

conferences. 
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Professional Learning Community Systematic Literature Review Discussion 

An extensive amount of research is available regarding professional learning 

communities (PLCs) where inservice teachers work with peers; however, literature in regard to 

preservice teachers is sparse. A peer-coaching PLC model with 10 graduate-level preservice 

elementary science teachers was used in a study by Gemmell (2003). Preservice teachers 

participated in mandatory PLCs for 2 semesters, with PLC membership comprised of fellow 

preservice teachers. Participants taught in their cooperating teachers’ classrooms, analyzed 

videotaped lessons, reflected on learning and shared insights with fellow PLC members. This 

study found “peers served as both a sounding board and a reality check as interns’ thinking 

processes became more rigorous, complex, and reflective” (Gemmell, 2003, p. 138). Preservice 

teachers were found to appreciate the reflective interactions with their peers. A mentor-based 

teaching approach was also applied in the Kent and Simpson (2009) study. In this 2009 study, 

participants voluntarily participated in PLCs meeting weekly with a university supervisor to 

reflect on their learning experiences, study strategies related to effective teaching, and make 

connections between learning theories discussed in coursework and teaching practices. The study 

found preservice teachers were “excited by the opportunity to learn through reflecting on their 

experiences, gaining from the experience of others, and preparing for the first time they will have 

their own classroom and can call themselves a ‘real teacher’” (Kent & Simpson, 2009, p. 703). 

The university supervisor, or mentor, was described as playing a significant role in mediating the 

PLC experience for the participants.   

Another PLC model used with preservice teachers was the Hord and Tobia PLC Model 

(2012) consisting of five dimensions: supportive and shared leadership, shared values and vision, 

intentional collective learning and application of learning, supportive conditions, and shared 

practice. One year later, the Bond (2013) study utilized the Hord and Tobia PLC model with 20 
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undergraduate preservice teachers using five-member PLC groups consisting of fellow 

preservice teachers. In Bond’s study, mandatory PLCs were implemented via an undergraduate 

field-based teacher preparation course, with the PLC meeting held four times over a 15-week 

semester time period. Focusing on development of portfolio goals, artifacts, lesson plans, 

observations and conferences, Bond (2013) aimed to capture preservice teachers’ perceptions of 

PLCs. The study’s findings noted although most PLC participants enjoyed the emotional support 

offered by the PLCs, some participants did not readily buy into the PLC process at first. Many of 

the PLC groups struggled with choosing a leader, providing critical feedback to other group 

members when sharing portfolio artifacts, and managing their time within the PLC. 

Thompson et al.’s (2013) study consisted of 26 PSSTs on the graduate level, all holding 

undergraduate degrees in science or engineering. A graduate methods course in the study was 

considered a university community and the student teaching practicum as a school community. 

Reformed teaching practices were emphasized in a 6-month methods course followed by a 10-

week teaching practicum in a traditional teaching setting. Although all participants received 

classroom observations, only a few of the 26 participants received individual coaching to 

promote reformed-based teaching practices. Findings from the study indicated “[t]he 

development of early expertise was dependent on how teachers negotiated membership in and 

across communities that provided different images of teaching” (Thompson et al., 2013, p. 602). 

The development of the PSSTs’ reformed teaching practices was dependent on participation and 

buy-in to the reformed vision of teaching. 

Relationships between dyads of preservice and cooperating teachers were examined 

within the preservice secondary science’s teaching practicum in Thompson et al.’s (2015) study. 

Three frames were used to describe the problems of practice faced by the dyads. Developing a 
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preservice teacher was the first frame identified, characterized by a clash between the preservice 

and cooperating teachers’ instructional methods. This mindset led to unproductive tensions as the 

preservice teacher decided whether to replicate their cooperating teacher’s teaching methods or 

reach out for outside support from the university. Improving teaching mindset was the second 

frame discussed by Thompson et al. In this mindset, the cooperating teacher was characterized as 

a colearner and broker of tools and teaching practices. Improving student learning was the third 

frame, which focused on the dyad’s collaborative reflection, assessment, and modification of 

classroom lessons. 

Next, the inservice PLC research literature was examined. The Hudson et al. (2013) 

qualitative study utilized PLCs to assist 27 experienced teacher mentors during a 3-day 

professional development training session focusing on effective communication within PLCs. An 

“information-discussion-feedback-trialing model” (p. 1293) was used for the PLCs to ensure all 

members’ voices were heard. Audio and written responses were transcribed and coded to identify 

common themes. The findings from this study revealed PLCs can enhance teaching and learning 

processes when mentors share effective practices. 

Another study involving inservice teacher PLCs was the Mintzes et al. (2013) mixed 

method study, in which 116 elementary school teachers, with 55 teachers in the experimental 

group, participated in grade-level PLCs and the remaining 61 teachers acting as a control group 

having no exposure to PLCs. Each PLC consisted of four to five teachers who met twice a week 

for 3 years. The PLCs collaboratively discussed, planned, analyzed, and reflected upon inquiry-

based science lessons with the infusion of English Language Arts. Quantitative data were 

collected using the Teaching Science as Inquiry (TSI) instrument and the Science Efficacy 

Teaching Belief Instrument (STEBI). Qualitative data were collected from structured 20-minute 
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interviews. Findings showed a significant increase in teacher self-efficacy beliefs in the 

experimental group in comparison to the control group. Further findings from the study indicated 

working in PLCs gave teachers a sense of empowerment and confidence with emotional support 

gained through collaboration. Teachers described changes in their own teaching methods from 

textbook-based to inquiry-based reformed teaching practices.  

The need to focus on teaching practices in the classroom was the emphasis in Popp and 

Goldman’s (2016) mixed-methods study, incorporating grade-level PLCs ranging from 

prekindergarten to sixth grade language arts teachers. The PLCs focused on interactive talk, 

described as exploratory and explanatory talk. Exploratory talk was defined as “questioning, 

proposing, elaborating proposals, negotiating, and explaining thinking” (Popp & Goldman, 2016, 

p. 348). The purpose of their study was to investigate the “relation between meeting foci and 

knowledge building among literacy/language arts teachers over the course of an academic year” 

(Popp & Goldman, 2016, p. 349). The PLCs consisted of 6 to 10 members, with 2 to 4 regular 

literacy/language arts teacher teachers, 1 to 2 special education teachers, and occasionally school 

or district personnel, and curriculum coaches. The teams met approximately 30 times over the 

course of the school year. Data sources included field notes, artifacts, and transcribed and coded 

audio-recorded meetings. Topical episodes generated quantitative data. Study findings showed 

that meeting foci played a role in supporting (or not supporting) knowledge building. 

Incorporating lesson study into the project, resulted in findings indicating it may be one way to 

build knowledge through instructional meetings. 

 Strategies used to assist teachers with effectively implementing PLCs to produce desired 

outcomes, such as implementation of increased reformed teaching practices in the classroom, are 

dependent upon the collaborative choices of the PLC. For example, York-Barr (2006) promoted 
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the use of reflective practices as a PLC strategy because of its ability to improve teacher 

instructional practices, provide an avenue of research and discovery for the teacher, and create an 

open space for all voices to be equitably heard. Professional learning community strategies 

utilized to produce effective change in classroom teachers can be modeled after those used on a 

school-wide level as Ward-Roberts (2009) stated, “A data-driven decision making process 

provides educators meaningful data to inform and improve instructional practices in classrooms” 

(p. 14). 

Operational Definition of PLC in Literature 

PLCs were recognized as reliable tools in the late 1980s, resulting in research studies 

such as those of Rosenholtz (1989), Little and McLaughlin (1993), Newmann et al. (1995), 

Kruse et al. (1994), and Dufour et al. (1998). Scholars defined PLCs in a variety of ways. For 

example, Little and McLaughlin defined PLCs as a group containing shared norms and beliefs, 

collegial relations, collaborative cultures, reflective practice, ongoing technical inquiry, 

professional growth, and mutual support and obligation, whereas Kruse et al. defined PLCs as a 

group containing reflective dialogue, deprivatization of practice, collective focus on student 

learning, collaboration, and shared norms or values. Dufour (2004) argued, “People use this term 

[PLC] to describe every imaginable combination of individuals with an interest in education . . . 

the term has been used so ubiquitously that it is in danger of losing all meaning” (p. 6). Due to 

the many uses of the term PLC (Talbert, 2010), researchers must define their own parameters of 

the professional development group or community of learners. 

With these definitions of PLCs in mind, I chose to define PLC as a group of committed 

professionals, led by the preservice teacher, to assist in the metacognitive reflection of personal 

teaching methods and promotion of reformed teaching practices in the secondary science 
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classroom. The PLCs kept Dufour and Dufour’s (2010) three big ideas in mind and stayed 

focused on student learning, worked collectively, and monitored the PSSTs’ PCK levels and use 

of reformed teaching practices throughout the study. 

Professional Learning Community Systematic Literature Review Summary 

Using the systematic literature review, 60% (n= 15) of studies implementing professional 

learning communities utilized qualitative research methodology, with 8% (n= 2) using mixed-

methods, 4% (n= 1) using solely quantitative methods, and 28% (n= 7) of the studies not 

adequately defining their research methods. Of the studies on PLCs, 64% (n= 16) were identified 

as taking place in the United States, with 20% (n= 5) outside the United States, and 16% (n= 4) 

in a location unknown. The majority of the professional learning community studies (56%, n= 

14) focused on preservice teachers, with 24% (n= 6) focusing on inservice teachers. Of the 

preservice studies identified (56%, n= 14), 16% (n= 4) of the studies utilized students on the 

graduate level and 32% of studies (n= 8) focused on preservice teachers on the undergraduate 

level. These findings revealed a gap in research literature relating to PLC studies focused on 

preservice secondary science teachers at the graduate level. 

The top three measurement instruments used in the professional learning community 

literature reviewed (n= 25) tied at 24% (n= 6) each were observations, questionnaires, and 

interviews. Most PLC models (44%, n= 11) utilized in the PLC studies were not clearly 

delineated. However, the PLC models that were delineated ranged by use. They included the 

Hord and Tobia (2012) model (Avidov-Ungar, 2018; Bond, 2013; Nenonene et al., 2019), critical 

friend group protocols (Behizadeh et al., 2019; Rigelman & Ruben, 2012), the technological 

Pedagogical Content Knowledge (PCK)-based (Lieberman & Pointer Mace, 2010), mentoring-

based model (Kent & Simpson, 2009), inquiry-based (Nelson et al., 2010), complexity science 
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model (Nielson et al., 2010), distributed cognition (Snow, 2018), peer coaching model 

(Gemmell, 2003), Psychological Foundations of Learning and Development PLC model (Peskin 

et al., 2009), Educative Mentoring Model (Bradbury, 2010; Richmond et al., 2017), and 

International Reading Association Standards for Middle and High School Coaches (2006) (Jetton 

et al., 2008). 

Overall, the vast majority of the studies implemented PLCs in a peer-to-peer design, with 

only 20% of the studies including a representative from the university. In the peer-to-peer design, 

preservice teachers struggled with staying focused and providing constructive feedback to their 

peers (Bond, 2013; Gemmell, 2003). However, when PLC models included university faculty to 

assist with studying topics in depth, a deeper reflective process occurred in the PLCs (Kent & 

Simpson, 2009; Linder et al., 2012). 

Participant ownership was an issue in the PLC design process, especially when PLC 

participant discussion could be impacted based on the group dynamic, such as members being 

placed in the PLC with administrative power or control over the teacher (Craig, 2013). The 

power dynamic must be considered when designing a PLC. An effective PLC model is one 

allowing the teacher to take ownership and responsibility in the PLC process (Behizadeh et al., 

2019; Nielson et al., 2010). Another example of the necessity of PLC participant ownership can 

be seen in Shanks’ (2016) PLC study which implemented action research. Although the 

preservice teachers (n = 36) noted their enjoyment in the collaborative PLC experience, only 

77% (n = 28) said that doing action research in PLCs helped them use data to inform their 

teaching practice. This meant that 23% (n = 8) of the participants did not buy-in or take 

ownership of the PLC process. 
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When designed well, researchers noted that PLCs assisted teachers in transitioning their 

mindsets to a metacognitive reflective process and built in confidence in their teacher leadership 

skills (Behizadeh et al., 2019; Johnson et al., 2019; Nelson et al., 2010; Peskin et al. 2009). 

Teachers begin to take ownership of their learning process in the PLC and grow their leadership 

skills as they collaborate and lead fellow teachers or colleagues. Most studies noted the PLC 

participants’ emphasis on the strengthening of professional collaboration and teacher knowledge 

by listening to fellow PLC members’ perspectives (Bond, 2013; Jetton et al., 2008; Kubitskey et 

al., 2011; Kuehl, 2018; Mills, 2014; Nenonene et al., 2019; Richmond et al., 2017; Rigelman & 

Ruben, 2012; Snow, 2018). Participants also noted the benefit of the emotional support provided 

by fellow PLC members (Gemmell, 2003).  

Several issues were discussed in the PLC studies, such as timing disputes where teachers 

were tired from teaching all day but understood the need for and importance of the PLC meetings 

(Avidov-Ungar, 2018; Baumgartner, & Councill, 2019). Participant ownership, discussed 

previously, was also identified as a root of concern for PLC productivity. 
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CHAPTER 3: METHOD 

This study investigated how professional learning communities (PLCs) support reformed 

teaching practices in the secondary science classroom. It further investigated how preservice 

secondary science teachers (PSSTs) described and interpreted their experiences during PLC 

discussions. Preservice secondary science teachers’ self-efficacy beliefs, PCK levels, and 

reformed teaching practices were measured. This study consisted of six participants, with three 

participants in the control group with no PLC support, and three participants in the experimental 

group with monthly PLC meetings. The three participants in the experimental group were 

National Science Foundation (NSF) fellows in the Developing Leaders in Science Teaching 

(LIST) Noyce Track 2 program (Award #1660557). Due to the experimental group participants 

being active participants in an NSF fellow model teacher preparation program, their teaching 

practices were monitored by the funded project. This study compared LIST fellow data with a 

control group of three preservice teachers for four observations during the spring internship 

semester to investigate the impact of PLCs on the teachers’ reformed teaching practices in the 

internship secondary science classroom. This chapter considers my positionality statement, 

research design, study procedures/instruments, and ends with a chapter review.  

Positionality Statement 

Stake (1995) stated, “[Q]ualitative inquiry is subjective” (p. 45). This section is important 

because I needed to define my positionality in the research. As an 11-year veteran secondary 

science teacher from a high needs school district in a southeastern US state, it is easy to relate to 

the PSSTs’ clinical placements since they are all placed in southeastern high needs schools. Also, 
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due to being a prominent observer in the PSSTs’ classrooms, leading field trips and workshops 

for the PSSTs, and acting as the experimental groups’ university education specialist on their 

PLC teams, I grew close to the PSSTs, which may have biased my views and interpretation of 

the data. The participants in the experimental group and I also shared common educational 

journeys into the classroom, as we both earned our undergraduate degrees in a science major, 

then progressed to the alternative master’s degree and teacher certification. I acknowledge that 

although I shared similar lived experiences with the PSSTs in the experimental group, I remained 

vigilant about limiting my biases and possible skewed interpretations of data by continually 

allowing the research questions to guide the research process. I was also careful when designing 

my interview and research questions to ensure that I did not provide leading questions based 

upon my assumptions due to my own lived experiences or predictions of data outcomes. 

Definitions 

Argument-Driven Inquiry. Inquiry-based instructional model that consists of eight stages: 

(a) identify the task and the guiding question, (b) design a method and collect data, (c) analyze 

data and develop a tentative argument, (d) argumentation session, (e) explicit and reflective 

discussion, (f) write an investigation report, (g) double-blind peer group review, and (h) revise 

and submit report (Enderle et al., 2015, p. 3). 

“Broadcasting” method. Method of teaching where “one authority figure [teacher] speaks 

out to a group without the group interacting back” (Smythe, 2014, p. 1). 

Case study research methods. Focus upon a specific event or phenomenon within a 

bounded system and ask deeper questions, such as how or why questions to reveal deeper 

patterns that may otherwise be undetectable (Stake, 1995). Case studies involve an “in-depth 
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analysis of a case, often a program, event, activity, process, or one or more individuals” 

(Creswell & Creswell, 2018, p. 14). 

Claim Evidence Reasoning (CER). Inquiry-based instructional framework consisting of 

four components: (a) claim—a statement or conclusion that answers the original question or 

problem, (b) evidence—scientific data that support the claim, (c) reasoning—a justification that 

connects the evidence to the claim using scientific principles, and (d) rebuttal—recognizes and 

describes alternative explanations, and provides counter evidence and reasoning for why the 

alternative explanation is not appropriate (McNeill & Krajcik, 2015, p. xvii). 

Convergent mixed methods design. Research design chosen due to the merging of the 

simultaneously collected qualitative and quantitative data to “provide a comprehensive analysis 

of the research problem” (Creswell & Creswell, 2018, p. 15). 

Developing Leaders in Science Teaching (LIST) program. Noyce Track 2 program 

(Award #1660557) funded by the National Science Foundation. 

Fixed mindset. A mindset based on “believing your qualities are carved in stone” 

(Dweck, 2016, p. 6). 

Growth mindset. A mindset “based on the belief that your basic qualities are things you 

can cultivate through your efforts, your strategies, and help from others” (Dweck, 2016, p. 7).  

High-needs school.  

[W]ithin the top quartile of elementary and secondary schools statewide, as ranked by the 
number of unfilled, available teacher positions; or is located in an area where at least 30 
percent of students come from families with incomes below the poverty line; or an area 
with a high percentage of out-of-field teachers, high teacher turnover rate, or a high 
percentage of teachers who are not certified or licensed. (No Child Left Behind Act 
[NCLB], 2001, p. 1656) 
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Internship. Semester of teaching in a secondary science classroom for preservice 

secondary science teachers (teach at least two 5 full-day stents) scheduled for the fall semester 

prior to the internship semester. 

LIST Collaborative Professional Learning Community (PLC) Model. Consisted of the 

following four members: (a) a university education specialist (myself as the researcher), (b) a 

preservice secondary science teacher from the experimental group, (c) a cooperating teacher at 

designated secondary school, and (d) a university content specialist. The PLC team agenda and 

topics discussed in the PLC meetings were directed and guided by the preservice teacher. The 

preservice teacher metacognitively reflected on personal teaching methods each meeting and, 

based on the preservice teacher’s guidance of PLC topics, the education specialist and 

cooperating teacher provided examples of successful reformed teaching practices they 

implemented in their own secondary science classrooms. The university content specialist mainly 

provided science content area support to the preservice teacher, if needed. 

Member checking. The study participants were asked to “review the material for 

accuracy” in their qualitative responses (Stake, 1995, p. 115). 

Physics Education Technology (PhET). Website containing over 130 interactive digital 

simulations ranging in topics from plate tectonics to calculus to gas laws.  

Point of integration. Integration of findings from quantitative and qualitative data to more 

clearly understand data points of interest and deeper responses to the research questions. The 

point of integration identifies how the qualitative findings enhance or explain the quantitative 

results. 
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Practicum. Semester of observation in a secondary science classroom for preservice 

secondary science teachers (110 hours completed) scheduled for the fall semester prior to the 

internship semester. 

Preservice Secondary Science Teachers (PSSTs). Preservice teachers entering their 

internship semester who are preparing to teach in the secondary science classroom. 

Problem of enactment gap. Gap existing between learning about reformed teaching 

methods in the collegiate classroom to the actual implementation of said practices in the 

secondary setting (Kennedy, 1999, p. 70). 

Process Oriented Guided Inquiry Learning (POGIL). “[S]tudent-centered instructional 

philosophy based on these concepts in which students work in teams on specially prepared 

activities that follow a learning cycle paradigm” (Moog et al., 2008, p. 41). 

Professional Learning Communities (PLCs). A group of committed professionals, led by 

the preservice teacher, who assist in the metacognitive reflection of personal teaching methods 

and promotion of reformed teaching practices in the secondary science classroom. 

Reformed teaching practices. Student-centered teaching practices that involve inquiry-

based teaching methods (Amolins et al., 2015; Barnea et al., 2010; Killough & Stuessy, 2018; 

Piburn et al., 2000). 

Semistructured interviews. Form of interview that involves the interviewer using open-

ended questions and after each question, the “interviewer follows up with probes seeking further 

detail and description about what has been said” (Roulston, 2010, p. 15). 

Suboptimal case. Case that demonstrated different data patterns comparatively to the 

experimental and control group norms. 
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Teacher self-efficacy beliefs. The teachers’ feelings regarding their competency level to 

teach as opposed to an overall feeling of self-confidence (Bandura, 1986). 

Traditional teaching methods. Teaching method that places the teacher in the center of 

instruction and is characterized by a lack of listening to student interests. A form of direct 

instruction or “broadcasting” method where “one authority figure [teacher] speak[s] out to a 

group without the group interacting back” (Smythe, 2014, p. 1). 

Triangulation of data. Different data sources are triangulated by “examining evidence 

from the sources and using it to build a coherent justification” (Creswell & Creswell, 2018, p. 

200). Triangulation of data was used to provide multiple perspectives of the case being studied to 

assist with making meaning of the data (Stake, 1995). 

Research Design 

A convergent mixed methods design was chosen for this study due to the mixture of 

quantitative and qualitative data needed to “provide a comprehensive analysis of the research 

problem” (Creswell & Creswell, 2018, p. 15). In convergent mixed methods studies, the 

quantitative and qualitative data are simultaneously collected. The quantitative data measured the 

preservice secondary science teachers’ levels of reformed teaching practice and self-efficacy 

beliefs, and the qualitative data provided more salient information to explain the quantitative 

results. Case study research methods were employed with the qualitative data to provide me with 

a deeper understanding of the study participants’ experiences and perceptions of support during 

their internship. 

Case study research methods focus upon a specific event or phenomenon within a 

bounded system and ask deeper questions, such as how or why questions to reveal deeper 

patterns that may otherwise be undetectable (Stake, 1995). The bounded system in this case 
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study consisted of six research participants within the same teacher education program of whom 

half received ongoing PLC support. This specifically defined boundary provided a jumping off 

point to delineate a specific event or phenomenon. Case study research method was selected due 

to very few research studies focusing on how the problem of enactment is affected via the 

implementation of PLCs for preservice teachers. The results can lead to generating hypotheses 

for additional hypothesis testing research in the future. In this comparative case study, all six 

participants were observed in the classroom two times, received two semistructured interviews, 

and completed Science Teaching Efficacy Belief Instrument (STEBI) pre- and postsurveys. The 

semistructured interview questions can be reviewed in Appendices D-E.  

I also realized if I chose to stay strictly within the quantitative research realm for this 

study, the rich qualitative data present in teachers’ self-efficacy beliefs would be masked in the 

quantitative responses. The overall qualitative nature of case study research methods provided 

affordances for me to investigate what may have happened behind PSSTs’ quantitative answers 

from a unique context and moment in time. By using observations, semistructured interviews, 

and PLC agenda forms, I was able to dig deeper to generate hypotheses as to the why and how 

responses behind the study participants’ quantitative data. 

 Rather than trying to identify a relationship, theme, or problem to be solved, this study 

focused on describing what was happening in regard to the preservice secondary science 

teachers’ self-efficacy beliefs in a long-term PLC (Stake, 1995). Triangulation of data was used 

to provide multiple perspectives of the case being studied to assist with making meaning of the 

data (Stake, 1995). By utilizing a range of data measurement tools, the data were viewable from 

multiple perspectives, which assisted in establishing meaning from the data. Searching for 

correlations or covariations through quantitative research methods was not enough to fully depict 
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the reality and context of the case being studied (Stake, 1995). Instead, I looked beyond 

numerical values to generate hypotheses as to why and how study participants made certain 

decisions in their classrooms, such as the implementation of reformed teaching methods. 

Restatement of Research Questions 

Over the course of the study, PSSTs’ self-efficacy beliefs, Pedagogical Content 

Knowledge (PCK) levels, and implementation of reformed teaching methods were observed 

using the main overarching research question of, “How does a professional learning 

community support reformed teaching practices?”. 

1. What pathways were needed for preservice secondary science teachers to implement 

reformed teaching practices in the secondary science classroom? 

2. How do preservice science teachers describe and interpret their experiences during 

Professional Learning Community (PLC) discussions? 

3. How do participants perceive the impact of support provided through the teacher 

education program on their teaching practices? 

4. What was the impact of the full teacher preparation experience on the participants’ 

science classroom teaching practices? 

The dependent variable in the study was the preservice secondary teachers’ response to 

the implementation of professional learning communities to support reformed teaching practices. 

The control variables of this study were (a) identical collegiate practicum courses for the 

preservice secondary science teachers throughout the teacher education program (except for one 

additional graduate collegiate methods course required for the experimental group taken during 

the internship semester), (b) professional development opportunities offered to all study 

participants, (c) consistent number of classroom observations and interviews provided by me, (d) 
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consistent pre- to postsurvey and interview questions, and (e) types of measurement instruments 

used. Independent variables in this study were identified as (a) the exposure of the experimental 

group to ongoing PLCs, (b) differences in cooperating teachers, (c) exposure to varied school 

and classroom cultures, (d) type of teacher practicum supervision (traditional triad model versus 

clinical master teacher model), and (e) an additional collegiate methods course requirement for 

the experimental group, CSE 565: Improving Science Instruction. According to the course 

syllabus, CSE 565 was meant to enhance students’ understanding of current reforms and 

innovations in science education, together with their ability to apply this understanding to 

effective science teaching and curriculum development at the secondary level. Course content 

was integrated with the psychological, historical, and philosophical bases for science 

education. Upon completion of the CSE 565 course, the experimental group preservice 

teachers should be able to (a) explain and justify the role of pedagogical content knowledge in 

improving science instruction, (b) develop and use pedagogical content knowledge to generate 

improvements in their teaching, (c) explain the key features of constructivism as applied to 

improving science teaching, (d) evaluate curriculum materials using a constructivist model of 

science learning, (e) apply principles of language use and dialogic learning to improve science 

teaching, (f) analyze and address challenges that may develop for students as they seek 

explanations from evidence, and (g) facilitate students’ argumentation and modeling as a 

means of developing explanations from evidence. The CSE 565 course met virtually once a 

week throughout the internship semester and included four teaching assignments along with 

participation in online reading and discussions. 
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Participants 

 Due to the limited number of preservice secondary science teachers, study participants 

were chosen using the purposive sampling technique of convenience sampling (Palinkas et al., 

2015). The participants consisted of three undergraduate preservice secondary science teachers 

who had completed all of their courses for their undergraduate science major coursework and 

three graduate level preservice secondary science teachers who held undergraduate degrees in 

biology or engineering. Ideally, all six participants would have obtained the same level of 

secondary science education degree. The population sample was chosen from a limited amount 

of preservice secondary science teachers entering the school of education. The three 

undergraduate participants were placed in the control group and did not receive professional 

learning community (PLC) support. The experimental group was comprised of three graduate 

level participants who received monthly PLC support. The six study participants shared the 

following in common: (a) preservice secondary science teacher status, (b) two classroom 

observations with follow-up debriefing sessions in their internship semester, (c) attended 

professional development informal learning environment field trips and presented at state-level 

science education conferences together, (d) completed the same teacher education program 

courses (except for the one additional collegiate methods course for the experimental group), (e) 

earned a Grade 6-12 teaching certification, (f) successfully completed general science Praxis 

exams in the fall semester prior to internship semester, and (g) successfully completed the 

Teacher Performance Assessment (edTPA) and university teacher portfolio submission 

requirements during the spring internship semester to earn highly qualified teaching status. All 

but one study participant (E1) attended clinical master teacher (CMT) professional development 

sessions provided by the designated internship middle or high school. E1 was placed in a school 
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that did not offer CMT professional development support. The study was approved by the 

University’s Institutional Review Board and all participants completed an informed consent form 

(see Appendix C). 

The three control group participants received the university traditional CMT model of 

intern supervision in the spring internship semester and the three experimental group participants 

received the traditional triad model of intern supervision in the spring internship semester. The 

main difference between the CMT and traditional triad model of intern supervision was the 

addition of two classroom observations by middle or high school teachers (not content-specific) 

for the control group participants. Further clarification of the comparison of the traditional triad 

and CMT intern models is discussed later in this chapter. 

As part of the National Science Foundation (NSF)-funded project, Developing Leaders in 

Science Teaching (LIST), the fellows participated in monthly professional learning community 

(PLC) meetings, better known as the LIST Collaborative Model. I worked as a graduate research 

assistant in the LIST program and was interested in how preservice secondary science teachers’ 

level of reformed teaching practices in the secondary science classroom would be impacted by 

the PLCs. This study took place over the preservice teachers’ spring internship semester.  

Subjects/Population/Setting 

 This study took place at a major southeastern US university and six secondary schools 

situated near the university. Practicum placements included a range of background settings from 

rural to suburban areas, with all schools meeting the high needs designation as defined by the No 

Child Left Behind (NCLB) Act of 2001. This designation specified high needs schools as 

within the top quartile of elementary and secondary schools statewide, as ranked by the 
number of unfilled, available teacher positions; or is located in an area where at least 30 
percent of students come from families with incomes below the poverty line; or an area 
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with a high percentage of out-of-field teachers, high teacher turnover rate, or a high 
percentage of teachers who are not certified or licensed. (NCLB, 2001, p. 1656) 
 
Practicum and internship placements included a secondary science cooperating teacher 

and the designated PSST. During the practicum placement, PSSTs observed and assisted 

cooperating teachers and took on a minimal instructional load, teaching single lessons and a 

short mini-science unit, whereas during the internship placement period, PSSTs taught at least 10 

full consecutive days in the cooperating teacher’s classroom, in addition to teaching single 

lessons and observing and assisting the cooperating teacher. All study participants were assigned 

to different placement locations for their practicum and internship placements. The control group 

received a middle school science practicum placement for 1 full semester (completed 110 hours 

in the placement) and transitioned into their high school internship placement the second 

semester. Unlike the control group, the experimental group’s practicum placement consisted of a 

middle school science placement for the first half of the fall semester (completed 55 hours) and a 

high school placement (completed 55 hours) for the remainder of the semester. The experimental 

group remained in their designated high school placements for their full internship semester in 

the spring. 

The LIST model of teacher preparation provided further support to the study participants 

beyond the university traditional teacher preparation model. Some examples of the ongoing 

professional development offered by the LIST model teacher preparation program to all study 

participants were as follows: (a) collaborations and presentations at a state-level science teachers 

conference (all six PSSTs participated), (b) field trips to assist the preservice teachers’ growth of 

informal learning experiences available to their future students beyond the classroom (two in 

experimental group and one in control group participated), (c) school-based professional 

development sessions (all but one experimental group participant and one control group 
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participant attended), and (d) professional development days such as science, technology, 

engineering, and mathematics (STEM) and professional learning community (PLC) workshops 

provided by the university which the experimental group attended. In the PLC workshop, PSSTs 

in the experimental group learned about the foundations and dynamics of PLCs. 

Cooperating teachers in this study held a minimum of a Master’s degree and ranged in 

teaching experience from 8 to 20 years. A convenience sampling method was used for the 

selection of study subjects due to the limited amount of PSSTs available during the time of the 

study (Palinkas et al., 2015). Participants were selected for this study from the same cohort of 

preservice education students who graduated at similar times and completed the same science 

teaching methods and science teaching technology courses (except one additional collegiate 

methods course for the experimental group during the internship semester). The study was 

comprised of an experimental group with three preservice secondary science teachers (PSSTs) 

and a control group of three PSSTs. The experimental group received ongoing PLC support and 

the control group did not receive PLC support. It is also important to note the experimental group 

utilized the traditional triad model of student teaching in the internship semester with the 

cooperating teacher, preservice secondary science teacher, and college supervisor (researcher) 

composing the triad.  

In the traditional triad model, the cooperating teacher and university supervisor were 

content specific to the preservice teacher and they provided feedback and evaluations of the 

PSST’s lesson plans. The university supervisor also conducted classroom observations and 

reported findings to the university teacher education program. Unlike the experimental group, 

PSSTs in the control group were assigned to the Clinical Master Teacher (CMT) Model by the 

University’s Office of Clinical Experiences. The CMT Model was composed of a content 
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specific cooperating teacher, non-content specific clinical master teacher, a university liaison, the 

preservice secondary science teacher, and a CMT team (composed of a group of fellow interns 

stationed at the same internship placement school). In this model, inservice middle or high 

school teachers (noncontent-specific to the intern) trained as clinical master teachers to conduct 

classroom observations, provide feedback and evaluations to the preservice teacher. The 

university liaison, which was a university education specialist who was not content-specific, met 

with the preservice teachers twice a month for CMT meetings for the interns to discuss 

generalized teaching concerns in a group setting, which were not led by the preservice teachers. 

This model provided space for the interns to speak openly to the university liaison and their 

preservice secondary education peers. The CMT model was not designed to provide content-

specific support, but rather open a collaborative space for reflection about generalized teaching 

topics in the CMT meetings and provide general pedagogical support via CMT master teacher 

observations of the preservice teacher. 

PSSTs in the control group participated in approximately three CMT meetings. The CMT 

meetings included student interns from across the campus where the PSST was stationed. The 

meeting consisted of a 30-minute time period during which interns were meant to discuss 

pedagogical professional development and areas of improvement in their teaching practice. 

Although PSSTs in the experimental group were not assigned CMTs, they also attended CMT 

professional development sessions and CMT meetings offered on campus. Notably, CMT 

support was not available on one the study participants’ campuses (E1).  

Procedures/Instruments 

Over the course of this study, all participants were observed teaching two times. The 

control group also experienced at least one classroom observation by a clinical master teacher. 
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The experimental group experienced two PLC meetings. The preservice secondary science 

teachers (PSSTs) in a second group were not involved with PLCs, however, reflection time was 

included via debriefing sessions immediately following classroom observations. 

The PLCs were documented via audio recordings and PLC meeting forms adapted from 

Dufour et al.’s (1998) Professional Communities at Work: Plan Book (p. 11). Each PLC team 

was comprised of four members: (a) a university education specialist (myself as the researcher), 

(b) a preservice secondary science teacher from the experimental group, (c) the PSST’s 

cooperating teacher at designated secondary school, and (d) a university content specialist. The 

PLC team agenda and topics discussed in the PLC meetings were directed and guided by the 

preservice teacher. The preservice teacher metacognitively reflected on personal teaching 

methods at each meeting and, based on the preservice teacher’s guidance of PLC topics, the 

education specialist and cooperating teacher provided examples of successful reformed teaching 

practices they implemented in their own secondary science classrooms. The university content 

specialist mainly provided science content area support to the preservice teacher if needed. 

All PLC members were provided with the PLC form and list of member responsibilities 

via email at least 2 weeks before the scheduled PLC meeting. The PLC members collaboratively 

assisted the PSST with metacognitive reflection of teaching practices and provided resources to 

assist the fellow in bringing reformed teaching practices into the classroom and in becoming a 

more effective teacher. Although the education specialist moderated the PLC meetings and kept 

reformed teaching practices as a central focus, the topics discussed within the meeting were 

decided upon by the PSST. 

Bandura’s (1977) work with behavior suggested that individuals believe in their 

capabilities to cope or complete a task and expect certain behaviors to produce certain outcomes, 
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which Riggs and Enochs (1989) defined as self-efficacy and outcome expectancy, respectively. 

The Personal Science Teaching Efficacy Belief (PSTE) scale and Science Teaching Outcome 

Expectancy (STOE) scale were combined by Riggs and Enoch to create the Science Teaching 

Efficacy Belief Instrument (STEBI). The STEBI was chosen as a measurement instrument for 

this study because of its relationship with reformed teaching practices and the Reformed Teacher 

Observation Protocol (RTOP) (Piburn & Sawada, 2000). The STEBI consisted of 23 Likert-type 

survey questions, which ranged in point value from 1 to 5, with a maximum total score of up to 

75 points. STEBI is a valid and reliable instrument, evidenced via a factor analysis and a 

measured alpha coefficient of 0.90 for PSTE and 0.76 for STOE respectively (Enochs & Riggs, 

1990).  

The PSTE utilized 13 of the 23 Likert-type scale STEBI responses to score the preservice 

secondary science teachers’ science teaching efficacy beliefs. With the highest value of 5 

possible for each of the 13 questions, the highest point value for the PSTE was 65. The STOE 

measurement instrument utilized 10 of the 23 Likert-type scale STEBI responses to score the 

preservice secondary science teachers’ science teaching outcome expectancy beliefs. The highest 

point value for the STOE was 50. 

To gain a better understanding of the PSSTs’ teaching self-efficacy beliefs, a baseline 

STEBI survey was collected in mid- to late January (beginning of the internship semester). To 

look for patterns and trends in data across the study, the PSSTs received a STEBI postsurvey in 

early to late March, which was the end of the internship semester. Originally, the internship 

semester was planned to run through mid-April, but due to COVID, the internship was cut short 

in early March. 
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To measure the amount of reformed teaching practices implemented in the classroom 

observations, the Reformed Teacher Observation Protocol (RTOP) was used. The RTOP was 

chosen as a measurement tool for this study due to its correlation to teacher reformed teaching 

practices and self-efficacy beliefs (Piburn & Sawada, 2000). The RTOP consisted of 25 teacher 

characteristics, with Likert-style grading rubrics of 0 to 4, with the highest total point value 

possible of 100 points. In 2000, Piburn and Sawada reported the estimate of reliability of the 

RTOP instrument as R2 = 0.954. The RTOP is also based on five subscales or predictors, with 

high R2 values, providing evidence of the construct validity of RTOP. The RTOP subscales, with 

the respective estimates of reliability are (a) lesson design and implementation (R2 = 0.915), (b) 

propositional pedagogical knowledge (R2 = 0.670), (c) procedural pedagogical knowledge (R2 = 

0.946), (d) communicative interactions (R2 = 0.907), and (e) student/teacher relationships (R2 = 

0.872) (Piburn & Sawada, 2000). The RTOP was also created based on the principles in the 

National Academy of Science, National Research Council, National Science Education 

Standards (NRC, 1996), and Inquiry and the National Science Education Standards (NRC, 2000). 

Through semistructured interviews, participants explained the affective reasoning behind their 

choices on the STEBI survey and classroom procedures. 

The interview process was constructed from an Interpretivist/Constructivist perspective 

utilizing a semistructured phenomenological questioning strategy. The semistructured interview 

questioning strategy consisted of preprepared open-ended interview questions (see Appendices 

D-E) and after each question, the “interviewer follows up with probes seeking further detail and 

description about what has been said” (Roulston, 2010, p. 15). Unlike the structured interview, 

the semistructured interview format allowed the interviewer to ask preprepared questions in any 

order. The interview also utilized open-ended questions allowing the study participant to, as 
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Roulston (2010) phrased it, “formulate answers in their own words” (p. 12). To prevent 

misinterpretations of the data, member checking was utilized throughout the semistructured 

interview process, as recommended by Stake (1995). The process of member checking during 

the semistructured interview process was observed through comments such as, “this is what I 

heard (I read back the quote from interviewee), is this what you meant?” The study participant 

either responded with, “Yes, that is what I meant” or “I may have said that, but this is what I 

meant when I said that . . ..” 

The purpose of the semistructured interview was to determine how the participants 

interpreted their experiences and the impact of the long-term PLC on their teaching methods and 

self-efficacy beliefs. This interview process utilized a phenomenological format, which involved 

the “generation of data to examine particular lived experiences” (Roulston, 2010, p. 16). The 

Interpretivist approach used in this interview process consisted of understanding how the 

subjects made sense of their lived experiences and “how this understanding influences the 

behavior” of the subjects (Maxwell, 2013, p. 30). This interview process corresponded to 

Shadish et al.’s (2002) belief that epistemological constructivism is causality of our own 

perception of reality, with a possibility of multiple truths or realities. This constructivist 

perception of reality was also based upon the need to perceive and recognize the 

interconnectedness of multiple or even unlimited realities existing at any given point in time or 

location. The purpose of the semistructured preinterview was to collect baseline data on the 

PSSTs’ identities and beliefs, whereas the semistructured postinterview deciphered shifts in the 

study participants’ perceptions, experiences, and beliefs at the end of the internship semester. 

During the semistructured interview, study participants were also asked to report their 

confidence levels (SRCL) to teach in the classroom. The participants ranked their confidence 
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levels on a Likert-type scale from 1 to 10, with 1 being unconfident and 10 representing very 

confident. The confidence levels are referred to as SRCLT and SRCLC in the data tables and 

statistical analysis in Chapter 4. SRCLT stands for the preservice teachers’ Self-Reported 

Confidence Levels to Teach in the secondary science classroom in general and SRCLC stands 

for the participants’ Self-Reported Confidence Levels to teach the Content in the secondary 

science classroom. 

Research also showed that teachers’ Pedagogical Content Knowledge (PCK) is linked to 

reformed teaching practices (Park et al., 2010; Park & Oliver, 2007). To assist researchers with 

documenting professional practice and measuring PCK in science, Loughran et al. (2004) 

developed the Content Representation measurement (CoRe) and Pedagogical and Professional-

experience Repertoires (PaP-eR) instruments. The CoRe was used to delve into the preservice 

teachers’ knowledge of the content being taught in the lesson, whereas the PaP-eR instrument 

was used to document the teachers’ pedagogical knowledge in practice. Using the CoRe and 

PaP-eR instruments together strengthens the validity of the findings of instances of PCK 

(Bertram & Loughran, 2012). The CoRe and PaP-eR instruments were developed by Loughran et 

al. in 2004 and are composed of a two-part data collection. The first step consisted of 

interviewing the preservice teacher before the lesson to ask questions such as (a) what do you 

intend the students to learn about this idea, (b) why is it important for your students to know this, 

(c) what knowledge about student thinking influences your teaching of this idea, (d) why will 

you be using your chosen procedure to teach these main ideas, and (e) what are specific ways 

you will use to determine student understanding or confusion around this idea? After the lesson, I 

completed comments in the CoRe and PaP-eR instruments noting if what was observed in class 

correlated with the preservice teacher’s perceptions and intentions of their original lesson plan. 
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This tool also provided me with another avenue to document the types of teaching practices the 

preservice teacher perceived as important to use in the secondary science classroom. 

The level of pedagogical knowledge was measured via the CoRe and PaP-eR 

measurement instruments using the following parameters: (a) low—the lesson was not planned 

well and the preservice teacher chose instructional strategies that caused mass student confusion 

and chaos in the classroom, (b) mid—the lesson was semi-thought through and the preservice 

teacher chose instructional strategies that caused some student confusion or the instructional 

choices were good but just not implemented well, and (c) high—the lesson was planned well and 

the students clearly understood the content from the lesson; the preservice chose effective 

instructional practices and implemented them well. The level of content knowledge was 

delineated using the following guidelines: (a) low—the preservice teacher was unsure about the 

content area and errors were observed in teaching the content in the classroom; (b) mid—the 

preservice teacher has a good understanding of the content area, but was unsure how the current 

scientific topics related to deeper scientific theories; and (c) high—the preservice teacher had a 

firm understanding of the content, understood how it related to the next unit in the curriculum 

and deeper scientific theories, and did not make errors in content when teaching in the 

classroom.  

 Student engagement rate and types of inquiry present in the classroom indicated the 

implementation of reformed practices in the secondary classroom. Using an inquiry form 

modified by Sunal and Sunal in 2013 from the National Research Council’s (2000) Inquiry and 

the National Science Education Standards (p. 29), essential features of inquiry detected during 

classroom observations were measured using a classroom inquiry form (see Appendix F). The 

essential features of classroom inquiry form (Appendix F) was used to measure the type of 
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inquiry implemented by the preservice secondary science teachers during their two classroom 

observations. The inquiry form contained five essential features of inquiry: (a) learners engaging 

in scientifically oriented questions, (b) learners giving priority to evidence and responding to 

questions, (c) learners formulate explanations from evidence, (d) learners connect explanations 

to scientific knowledge, and (e) learners communicate and justify explanations (Sunal & Sunal, 

2013, p. 29). Each essential feature of inquiry was ranked on a 1 to 6 Likert-type scale, with each 

number represented as follows: (a) full inquiry, (b) coupled inquiry, (c) guided inquiry, (d) 

directed inquiry, (e) verification, and (f) expository. It is important to note the lower the numeric 

value, the closer to full inquiry instructional methods were being used in the classroom. 

A Student Engagement Rate (SER) form modified by Sunal and Sunal in 2013 was also 

used during classroom observations to measure students’ level of engagement (see Appendix G). 

These data were compared to the amount of reformed teaching practices used in the classroom. 

The SER form defined eight unengaged student behaviors: (a) management—students getting 

ready for instruction, waiting, or listening; (b) transition—nonacademic directions or changing 

activities; (c) socializing—interacting socially or watching others socialize; (d) discipline—being 

reprimanded by an adult, being punished, or watching others being scolded; (e) unoccupied—

wandering about with no evident purpose or goal; (f) observing—watching other people or 

unassigned activities, or playing with materials; (g) out of the room—going out of the room 

temporarily; and (h) other (Sunal & Sunal, 2013). 

After each observation, PSSTs completed a debriefing session with me. This session 

asked the PSST to reflect on the observed lesson, consider what went well and areas of growth to 

work on in the future. PSSTs were also asked to provide justification for each of their responses 

and a plan of action regarding items identified by the PSST as areas for improvement. As the 
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observer, I shared feedback from my observation with the PSST. Collaboratively, the PSST and I 

chose two areas of growth and developed a plan of action for the preservice teacher to address 

the concerns before the next observation period.  

The PLC agenda forms were used in a meeting minutes format to document items 

discussed in the PLC meetings with the PSSTs in the experimental group such as the use and 

reflection of reformed teaching practices (see Appendix D). This documentation provided a 

space for discussion between all PLC members. In order to address the confounding issue of the 

CMT meetings, all participants were asked to report their attendance and experiences with CMT 

observations and meetings.  

Data Analysis 

 Several forms of data were collected during this study (see Table 3) over the course of a 

3-month period (see Table 4). Descriptive statistics, such as the Mann-Whitney nonparametric t-

test and Wilcoxon signed ranked tests, were used to analyze the quantitative data. The effect size 

(r) was calculated from the Mann-Whitney results at the end of the study for each quantitative 

measurement instrument using the formula r = z/√N (Morgan et al., 2013, p. 179) and Cohen’s 

(1988) guidelines for social sciences were used to identify or label (e.g., small, medium, or larger 

than typical) the effect size. Quantitative results were measured using the STEBI, lesson inquiry 

classification, SER, RTOP, and SRCL measurement instruments. Qualitative data were collected 

from the classroom observation reports, debriefing session reports, semistructured interviews, 

PLC agenda forms and CoRe and PaP-eR measurement instruments. The qualitative findings 

were transcribed and analyzed using the software program NVivo and an open coding (Maxwell, 

1997) process where codes and overarching patterns were identified from the qualitative 

responses. To maintain clear analytical procedures, Chapter 4 shows the results of study findings 
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in the quantitative and qualitative strand analyses. It is important to note that since the qualitative 

data were analyzed from a case study methods approach, the qualitative strand analysis provided 

(a) a brief background for each study participant, (b) a thick description of how each preservice 

secondary science teacher experienced their internship, (c) a comparison of findings for each 

group (control and experimental), and (d) a cross-case analysis of qualitative findings for the 

control versus the experimental groups. The quantitative and qualitative findings are integrated 

in the point of integration section in Chapter 5 to more clearly understand data points of interest 

and provide deeper responses to the research questions. A triangulation of data was also 

conducted in Chapter 5 to provoke a deeper understanding of how the quantitative and 

qualitative data findings supported each other and responded to the research questions. 

Table 3 

Measurement Instruments Used in Study 

Measurement Instrument Quantitative Qualitative 
Science Teaching Efficacy Belief 
Instrument (STEBI) 

X  

Inquiry Form X  
Student Engagement Rate X  
Reformed Teacher Observation 
Protocol (RTOP) 

X  

Self-Reported Confidence Levels 
(SRCL) 

X  

Content Representation measurement 
(CoRe) Instrument 

 X 

Pedagogical and Professional-
experience Repertoires (PaP-eR) 

 X 

Classroom Observation Form  X 
Debriefing Session Form  X 
Semistructured Interviews  X 
PLC Agenda Form  X 
TOTAL 5 6 
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Table 4 

Timeline of Study  

# Measurement Tool Group Administered Date 
1 STEBI Presurvey Experimental (SD) & Control (PD) Mid to Late January 
2 Semistructured Presurvey Experimental (PD) & Control (PD) Mid to Late January 
3 Classroom Observation #1 Experimental (SD) & Control (PD) Mid to Late January 
4 PLC Meeting #1 Experimental (SD) Mid to Late January 
5 PLC Meeting #2 Experimental (SD) Early to Late February 
6 Classroom Observation #2 Experimental (SD) & Control (PD) Early to Late February 
7 STEBI Postsurvey Experimental (SD) & Control (PD) Early to Late March 
8 Semistructured Postinterview Experimental (PD) & Control (PD) Early to Late March 
Note: PSSTs’ internship semester scheduled from January to mid-April but was cut short in early March due to 
COVID, SD = secondary data, PD = primary data 
 

Chapter Summary 

This study utilized a convergent mixed methods approach to investigate how PLCs 

supported reformed teaching practices in the secondary science classroom. Due to the overall 

qualitative nature of case study research methods, qualitative measurement tools were used to 

assist in understanding the unique context of the participants’ little “t” truths or realities masked 

in the quantitative data. The use of observations, semistructured interviews, open-ended surveys, 

and PLC agenda forms allowed me to determine the how and why responses behind PSSTs’ 

quantitative data. PSSTs in the experimental group were afforded an additional space for 

reflection via PLC groups. Over the course of the study, PSSTs’ self-efficacy beliefs, PCK 

levels, and implementation of reformed teaching methods were observed using 11 quantitative 

and qualitative measurement tools (see Table 3) and guided by the main overarching research 

question, “How do professional learning communities support reformed teaching practices?”. 
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CHAPTER 4: RESULTS/FINDINGS 

Overview of Study 

This chapter begins with an overview of the quantitative results, a brief cameo of each 

study participant’s background, a restatement of the research questions and in-depth look into the 

qualitative findings of the study. Descriptive statistics were used to conduct statistical analyses of 

the quantitative results reported in the quantitative strand and a thick description of the 

qualitative findings were described in the qualitative strand. Chapter 5 provides a point of 

integration of the quantitative and qualitative strands, triangulation of the findings, conclusions, 

and recommendations for the study. 

Quantitative Strand 

In this section, results from the quantitative strand are broken down based on 

measurement instrument. Results from the Reformed Teacher Observation Protocol (RTOP), 

Science Teaching Efficacy Belief Instrument (STEBI), lesson inquiry classification, Student 

Engagement Rates (SER), and Self-Reported Confidence Levels (SRCL) from the preservice 

teachers were reported. The statistical analysis (SPSS) data are reported in the appendix section, 

with the number 1 representing the experimental group and the number 2 representing the control 

group. 

Reformed Teacher Observation Protocol (RTOP) Results 

Group averages for the experimental and control groups at each classroom observation 

data point were calculated and compared (see Appendix H). The RTOP subscale average 

percentages for the control and experimental group were listed for comparison (see Appendix I). 
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Individual RTOP data were reported for the study participants’ classroom observation #1 and #2 

(see Appendix J).  

To begin the RTOP statistical analysis, each group’s (control and experimental) RTOP 

ratings were analyzed. To determine if the experimental group exhibited a significant increase in 

RTOP ratings from their first to second classroom observation, a Wilcoxon signed ranks test was 

utilized (see Appendix K), which concluded no statistically significant difference between the 

before and after ratings for the experimental group, z = 1.069, p = 0.285, r = 0.62. The same test 

was used to determine if the control group exhibited a significant increase in RTOP ratings from 

their first to second classroom observation (see Appendix L) and the test concluded that there 

was no statistically significant difference between the before and after ratings for the control 

group as well, z = 1.604, p = 0.109, r = 0.93. 

The RTOP statistical analysis moved to the comparison of data between groups (control 

versus experimental). To determine if there was a statistically significant difference between the 

experimental group and the control group with respect to RTOP before the intervention 

(professional learning communities), a Mann-Whitney non-parametric t-test was used (see 

Appendix M). The test did not show a statistically significant difference on RTOP ratings before 

the intervention, with mean ranks of 4.17 (experimental) and 2.83 (control) respectively, and U = 

2.50, p = 0.369, r = 0.37. A second Mann-Whitney test was used to determine if there was a 

statistically significant difference between the experimental group and the control group with 

respect to RTOP after the implementation of the professional learning communities (see 

Appendix N). The test did not show a statistically significant difference on RTOP ratings after 

the intervention, with mean ranks of 3.67 (experimental) and 3.33 (control), respectively, and U 

= 4.00, p = 0.827, r = 0.09. The effect size (r) was calculated using the formula r = z/√N (Morgan 
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et al., 2013, p. 179), with z = 0.218, N = 6 and r = 0.09. Based on Cohen’s (1988) guidelines for 

social sciences, the effect size (0.09) was considered small or smaller than typical.  

Recognizing that E3 was a suboptimal case, the RTOP data were reconsidered if E3’s 

data were dropped from the study calculations. A comparison of the RTOP ratings from the 

second classroom observation were compared with and without E3’s data (see Appendix O). To 

ensure statistical significance did not exist when removing E3’s data, another Mann-Whitney test 

was used to compare the experimental group (without E3 data) and the control group with 

respect to RTOP ratings after the implementation of the professional learning communities (see 

Appendix P). The test did not show a statistically significant difference on RTOP after the 

intervention. Mean ranks were 3.50 (experimental) and 2.67 (control) respectively. U = 2.00, p = 

0.564, r = 0.26. Although the quantitative data remained statistically not significant without E3’s 

data, the qualitative data revealed the salient information behind the quantitative results. The 

effect size (r) was calculated using the formula r = z/√N, with z = 0.577, N = 5 and r = 0.26. 

Based on Cohen’s (1988) guidelines for social sciences, the effect size (0.26) was considered 

small or smaller than typical.  

Over the course of the study, the quantitative RTOP data yielded no statistically 

significant changes, from within the same group (control or experimental) or comparison across 

the two groups (control vs. experimental groups). Due to the RTOP data being deemed not 

significantly significant, more credence was given to the qualitative findings. 

Science Teaching Efficacy Belief Instrument (STEBI) Results 

The Science Teaching Efficacy Belief Instrument (STEBI) results are broken into two 

sections, the Personal Science Teaching Efficacy (PSTE) beliefs and the Science Teaching 

Outcome Expectancy (STOE) beliefs. The STEBI Personal Science Teaching Efficacy (PSTE) 
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data will be reviewed first, and then move to the Science Teaching Outcome Expectancy (STOE) 

data.  

Personal Science Teaching Efficacy (PSTE) Results  

Group averages for the experimental and control groups at the STEBI Personal Science 

Teaching Efficacy (PSTE) pre- and postdata points were calculated and compared (see Appendix 

Q). The individual PSTE ratings are reported for the STEBI pre- to postevaluations (see 

Appendix R). To begin the STEBI statistical analysis, each group’s (control and experimental) 

STEBI Personal Science Teaching Efficacy (PSTE) beliefs ratings were analyzed. When 

determining if the experimental group exhibited a significant increase in PSTE ratings from the 

STEBI pre- to postratings, a Wilcoxon ranked test was utilized (see Appendix S). The test 

determined that no statistically significant difference existed between the before and after ratings 

for the experimental group, z = 0.816, p = 0.414, r = 0.47. The same process was used to 

determine if the control group exhibited a statistically significant increase in PSTE ratings from 

pre- to postratings (see Appendix T) and the test concluded no statistically significant difference 

between the before and after ratings for the control group, z = 0.535, p = 0.593, r = 0.31. 

The PSTE statistical analysis moved to the comparison of data between groups (control 

versus experimental). To determine if there was a statistically significant difference between the 

experimental group and the control group with respect to PSTE before the intervention 

(professional learning communities), a Mann-Whitney nonparametric t-test was used (see 

Appendix U). The test did not show a statistically significant difference on PSTE before the 

intervention, with mean ranks of 3.33 (experimental) and 3.67 (control) respectively, and U = 

4.00, p = 0.825, r = 0.09. A second Mann-Whitney nonparametric 2-Indepentendent Sample test 

was used to determine if there was a statistically significant difference between the experimental 
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group and the control group with respect to PSTE beliefs after the implementation of the 

professional learning communities (see Appendix V). Experimental and control groups did not 

show a statistically significant difference on PSTE after the intervention, with mean ranks of 

3.67 (experimental) and 3.33 (control) respectively, and U = 4.00, p = 0.827, r = 0.09. The effect 

size (r) was calculated using the formula r = z/√N (Morgan et al., 2013, p. 179), with z = 0.218, 

N = 6 and r = 0.09. Based on Cohen’s (1988) guidelines for social sciences, the effect size (0.09) 

was considered small or smaller than typical. Over the course of the study, the quantitative PSTE 

data yielded no statistically significant changes, from within the same group (control or 

experimental) or comparison across the two groups (control vs. experimental groups).  

Science Teaching Outcome Expectancy (STOE) Results  

Group averages for the experimental and control groups at the STEBI pre- and postdata 

points were calculated and compared (see Appendix W). The individual STOE ratings were 

reported for the STEBI pre- to postevaluations (see Appendix X). To begin the STOE statistical 

analysis, each group’s (control and experimental) ratings were analyzed. When determining if 

the experimental group exhibited a significant increase in STOE pre- to postratings, a Wilcoxon 

ranked test was conducted (see Appendix Y). The test concluded no statistically significant 

difference between the before and after ratings for the experimental group, z = 0.816, p = 0.471, 

r = 0.33. The same process was used to determine if the control group exhibited a significant 

increase in STOE ratings from the Science Teaching Efficacy Belief Instrument (STEBI) pre- to 

postratings (see Appendix Z). The test concluded no statistically significant difference between 

the before and after ratings, z = 0.00, p = 1.00, r = 0.00.  

The STOE statistical data were compared between groups (control versus experimental). 

To determine if there was a statistically significant difference between the experimental group 
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and the control group with respect to STOE before the intervention (professional learning 

communities), a Mann-Whitney non-parametric t-test was used (see Appendix AA). The test did 

not show a statistically significant difference on STOE beliefs before the intervention, with mean 

ranks of 3.00 (experimental) and 4.00 (control) respectively, and U = 3.00, p = 0.513, r = 0.27. A 

second Mann-Whitney test was used to determine if there was a statistically significant 

difference between the experimental group and the control group with respect to STOE after the 

implementation of the professional learning communities (see Appendix AB). Experimental and 

control groups did not show a statistically significant difference on STOE after the intervention, 

with mean ranks of 4.67 (experimental) and 2.33 (control) respectively, and U = 1.00, p = 0.105, 

r = 0.66. The effect size (r) was calculated using the formula r = z/√N (Morgan et al., 2013, p. 

179), with z = 1.623, N = 6 and r = 0.66. Based on Cohen’s (1988) guidelines for social sciences, 

the effect size (0.66) was considered large or larger than typical. Over the course of the study, the 

quantitative PSTE data yielded no statistically significant changes, from within the same group 

(control or experimental) or comparison across the two groups (control vs. experimental groups). 

Overall, all data stemming from the Science Teaching Efficacy Belief Instrument (STEBI) was 

determined statistically not significant. These results make the qualitative findings discussed in 

the qualitative strand even more important. 

Lesson Inquiry Classification 

 The average inquiry ratings for the control group versus the experimental groups across 

the course of the study were reported (see Appendix AC). The individual study participant 

essential inquiry ratings were listed for both classroom observations (see Appendix AD). For the 

sake of clarity, the numeric values were rounded up if the tenths place in the decimal was a value 

of five or higher. For example, if the measurement read as 3.5, the number was rounded up to the 
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whole number 4 and coded as the directed inquiry level. To begin the lesson inquiry 

classification statistical analysis, each group’s (control and experimental) inquiry ratings were 

analyzed. To determine if the experimental group exhibited a significant increase in measured 

inquiry levels from classroom observation #1 to #2, a Wilcoxon ranked test was utilized (see 

Appendix AE). The test concluded no statistically significant difference between the classroom 

observation #1 and #2 measured levels of inquiry for the experimental group, z = 0.00, p = 1.00, 

r = 0.00. The same test was used to determine if the control group exhibited a significant increase 

in measured inquiry levels from classroom observation #1 to #2 (see Appendix AF), and the test 

concluded no statistically significant difference, z = 0.535, p = 0.593, r = 0.31. 

The lesson inquiry classification statistical analysis moved to the comparison of data 

between groups (control versus experimental). To determine if there was a statistically 

significant difference between the experimental group and the control group with respect to the 

level of inquiry measured in classroom observation #1, a Mann-Whitney nonparametric t-test 

was used (see Appendix AG). The test did not show a statistically significant difference between 

the experimental and control groups regarding the levels of inquiry for classroom observation #1, 

with mean ranks of 3.33 (experimental) and 3.67 (control), respectively, and U = 4.00, p = 0.825, 

r = 0.09. A second Mann-Whitney test was used to determine if there was a statistically 

significant difference between the experimental group and the control group with respect to the 

level of inquiry measured in classroom observation #2 (see Appendix AH). The test 

demonstrated no statistically significant difference, with mean ranks of 3.00 (experimental) and 

4.00 (control) respectively, and U = 3.00, p = 0.507, r = 0.27. The effect size (r) was calculated 

using the formula r = z/√N (Morgan et al., 2013, p. 179), with z = 0.664, N = 6 and r = 0.27. 

Based on Cohen’s (1988) guidelines for social sciences, the effect size (0.27) was considered 
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small or smaller than typical. Over the course of the study, the quantitative lesson inquiry 

classification data yielded no statistically significant changes, from within the same group 

(control or experimental) or comparison across the two groups (control vs. experimental groups). 

Due to the lesson inquiry classification data being deemed not significantly significant, more 

credence was given to the qualitative findings. 

Student Engagement Rate Results 

The average student engagement rates for the control group versus the experimental 

groups across the course of the study were reported (see Appendix AI). The average student 

engagement rates for each classroom observation were reported (see Appendix AJ). The 

statistical analysis began by analyzing each group’s (control and experimental) student 

engagement rates. To determine if the experimental group exhibited a significant increase in 

student engagement rates from classroom observation #1 to #2, a Wilcoxon ranked test was 

utilized (see Appendix AK). The test concluded no statistically significant difference between 

the classroom observation #1 and #2 measured levels of student engagement for the experimental 

group, z = 1.069, p = 0.285, r = 0.62. The same test was used to determine if the control group 

exhibited a significant increase in student engagement rates from classroom observation #1 to #2 

(see Appendix AL) and the test concluded no statistically significant difference, z = 0.535, p = 

0.593, r = 0.31. 

The student engagement rate analysis moved to the comparison of data between groups 

(control versus experimental). To determine if there was a statistically significant difference 

between the experimental group and the control group with respect to the level of student 

engagement measured in classroom observation #1, a Mann-Whitney nonparametric t-test was 

used (see Appendix AM). The test did not show a statistically significant difference between the 
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experimental and control groups regarding the levels of inquiry for classroom observation #1, 

with mean ranks of 4.00 (experimental) and 3.00 (control), respectively, and U = 3.00, p = 0.507, 

r = 0.27. A second Mann-Whitney test was used to determine if there was a statistically 

significant difference between the experimental group and the control group with respect to the 

level of student engagement measured in classroom observation #2 (see Appendix AN). The test 

did not show a statistically significant difference, with mean ranks of 4.00 (experimental) and 

3.00 (control), respectively, and U = 3.00, p = 0.513, r = 0.27. The effect size (r) was calculated 

using the formula r = z/√N (Morgan et al., 2013, p. 179), with z = 0.655, N = 6 and r = 0.27. 

Based on Cohen’s (1988) guidelines for social sciences, the effect size (0.27) was considered 

small or smaller than typical. The student engagement rate data yielded no statistically 

significant changes, from within the same group (control or experimental) or comparison across 

the two groups (control vs. experimental groups). Due to the student engagement rate data being 

deemed not significantly significant, more emphasis was placed on the qualitative findings. 

Self-Reported Confidence Levels Results 

 During the pre- and post-semistructured interviews, the preservice secondary science 

teachers were asked to rank their confidence in (a) their ability to teach in a secondary science 

classroom (SRCLT) and (b) their ability to teach the content area in their secondary science 

classroom (SRCLC). The preservice teachers’ SRCLT is addressed first, and then the results 

move to the SRCLC analysis.  

Confidence to Teach in the Secondary Science Classroom 

Group averages for the experimental and control groups’ pre- and post-Self-Reported 

Confidence Levels to Teach (SRCLT) in the classroom in general were calculated and compared 

(see Appendix AO). The study participants’ pre- and postresponses were reported for their 
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SRCLT in the secondary science classroom in general (see Appendix AP). When determining if 

the experimental group exhibited a significant increase in SRCLT ratings from their pre- to 

postresponse, a Wilcoxon ranked test (see Appendix AQ) concluded that no statistically 

significant difference existed between the before and after ratings, z = 1.604, p = 0.109, r = 0.93. 

The same test was utilized to determine if the control group exhibited a significant increase in 

SRCLT ratings from their pre- to postresponse (see Appendix AR). The test concluded no 

statistically significant difference between the before and after ratings, z = 1.604, p = 0.109, r = 

0.93. 

The Mann-Whitney nonparametric t-test and Wilcoxon ranked tests were used to 

determine possible statistical significance of the quantitative SRCLT results. To determine if 

there was a statistically significant difference between the experimental group and the control 

group with respect to the SRCLT before the intervention (professional learning communities), a 

Mann-Whitney nonparametric t-test was utilized (see Appendix AS). The test did not show a 

statistically significant difference on SRCLT ratings before the intervention, with mean ranks of 

4.00 (experimental) and 3.00 (control), respectively, and U = 3.00, p = 0.500, r = 0.28. A second 

Mann-Whitney test was used to determine if there was a statistically significant difference 

between the experimental group and the control group with respect to the SRCLT after the 

implementation of the professional learning communities (see Appendix AT).The test did not 

show a statistically significant difference on SRCLT after the intervention, with mean ranks of 

3.17 (experimental) and 3.83 (control), respectively, and U = 3.50, p = 0.658, r = 0.18. The effect 

size (r) was calculated using the formula r = z/√N (Morgan et al., 2013, p. 179), with z = 0.443, 

N = 6 and r = 0.18. Based on Cohen’s (1988) guidelines for social sciences, the effect size (0.18) 

was considered small or smaller than typical.  
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Confidence to Teach the Content in the Secondary Science Classroom 

Group averages for the experimental and control groups’ pre- and post-Self-Reported 

Confidence Levels to teach the Content (SRCLC) in the secondary science classroom were 

calculated and compared (see Appendix AU). The preservice secondary science teachers’ pre- 

and post-Self-Reported Confidence Levels to teach the Content (SRCLC) in the classroom were 

reported (see Appendix AV). When determining if the experimental group exhibited a significant 

increase in Self-Reported Confidence Level to teach the Content area (SRCLC) in the secondary 

classroom from the beginning to the end of the study, a Wilcoxon ranked test was utilized to 

analyze their pre- and postresponses (see Appendix AW). The test concluded no statistically 

significant difference between the before and after ratings, z = 1.604, p = 0.109, r = 0.93. The 

same test was utilized to determine if the control group exhibited a significant increase in 

SCRLC ratings from their pre- to postresponse (see Appendix AX). The test concluded no 

statistically significant difference between the control group’s before and after ratings, z = 1.604, 

p = 0.109, r = 0.93. 

To determine if there was a statistically significant difference between the experimental 

group and the control group with respect to the SRCLC before the intervention (professional 

learning communities), a Mann-Whitney nonparametric t-test was used (see Appendix AY). The 

test did not show a statistically significant difference in SRCLC ratings before the intervention, 

with mean ranks of 4.00 (experimental) and 3.00 (control), respectively, and U = 3.00, p = 0.500, 

r = 0.28. A second Mann-Whitney test was used to determine if there was a statistically 

significant difference between the experimental group and the control group with respect to the 

SRCLC after the implementation of the professional learning communities (see Appendix AZ). 

The test did not show a statistically significant difference in SRCLC ratings after the 
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intervention, with mean ranks of 3.17 (experimental) and 3.83 (control), respectively, and U = 

3.50, p = 0.637, r = 0.19. The effect size (r) was calculated using the formula r = z/√N (Morgan 

et al., 2013, p. 179), with z = 0.471, N = 6 and r = 0.19. Based on Cohen’s (1988) guidelines for 

social sciences, the effect size (0.19) was considered small or smaller than typical. All data 

stemming from the Self-Reported Confidence Levels (to Teach in general-SRCLT and to teach 

the Content area-SRCLC) were determined to be statistically not significant. These results make 

the qualitative data discussed in this chapter and the point of integration in Chapter 5 even more 

important. 

Conclusion 

The quantitative strand reported results from the preservice teachers’ RTOP, STEBI, 

lesson inquiry classification, SER, and SRCL. To address the main overarching research 

question, the level of reformed teaching practices was reported. Over the course of the study, all 

quantitative data yielded no statistically significant changes, from within the same group (control 

or experimental) or comparison across the two groups (control vs. experimental groups). The 

lack of statistically significant data made the qualitative strand even more important to answering 

the research questions.  

Qualitative Strand 

Findings from the two classroom observations, two debriefing sessions, pre- and post-

semistructured interviews, PLC agenda forms, Content Representation measurement (CoRe) 

Instrument, and a measurement instrument for Pedagogical and Professional-experience 

Repertoires (PaP-eR) (Loughran et al., 2004) are discussed in the qualitative strand. The 

qualitative findings begin with a brief cameo or background on each study participant, and then 
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move to a thick description narrative-style format of how the participants experienced their 

internship semester. 

The level of pedagogical content knowledge was measured using the CoRe and PaP-eR 

measurement instruments. All study participants’ PCK ratings for the first and second classroom 

observations were reported and compared (see Appendix BA). The participants’ experiences and 

perceptions were discussed on an individual basis because all participants experienced the 

internship through a unique personalized lens. After each participant’s qualitative data were 

reviewed, the group findings were compared for each group individually (control and 

experimental group), and then analyzed using a cross-case analysis with the control versus the 

experimental group. To ensure the trustworthiness of the qualitative data, prolonged engagement, 

persistent observations, member checks and thick descriptions were used in this strand (Teddlie 

& Tashakkori, 2009).  

Background 

Six preservice secondary science teachers (PSSTs) from a university in the southeastern 

United States were observed in this study. Three PSSTs in the experimental group were graduate 

students who had already obtained an undergraduate degree in a science area, whereas the three 

PSSTs in the control group were undergraduate students who were simultaneously earning their 

degrees in secondary science education and a second major in a science content area. Due to the 

teachers in the experimental group (median age = 29) working on their graduate degrees, they 

were older compared to the students in the control group (median age = 22). All PSSTs passed 

the general science Praxis exams and edTPA assessment to earn their teacher certification 

credentials. The teachers in the experimental group were fellows in the National Science 

Foundation Noyce, Developing Leaders in Science Teaching (LIST), program.  
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For sake of anonymity, the participants’ names will not be used in this document. The 

preservice teachers’ names were replaced with the pseudonyms C1-C3 and E1-E3, with “C” 

representing the control group and “E” representing the experimental group, respectively. All 

study participants and cooperating teachers identified as either male (“he”) or female (“she”). 

Pseudonyms (High School A-E and Middle School F) were used for all internship placement 

schools to maintain the anonymity of the preservice secondary science teacher, cooperating 

teacher, and secondary school. This section provides further background information and context 

to each of the six study participants. 

C1 

C1 was a single Caucasian female in her early 20s with no children. She grew up in the 

southeastern United States and attended a suburban high school. During the time of this study, 

C1 earned her bachelor’s degree in biology with a secondary major of secondary science 

education. C1 abided by the classroom expectations established by the cooperating teacher 

during her internship and she was noted to use the “broadcasting” method, which is a method of 

teaching where “one authority figure [teacher] speaks out to a group without the group 

interacting back” (Smythe, 2014, p. 1). Her philosophy of teaching emphasized student-centered 

instruction.  

C2 

 C2 was a Caucasian female in her early 20s with no children. She was raised in the 

southeastern United States and attended a rural high school. Like C1, during the time of this 

study, C2 earned her bachelor’s degree in biology with a secondary major of secondary science 

education. C2 was noted to interact frequently with the students, asking many open-ended 
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questions. C2’s teaching philosophy centered on building student relationships and student-

centered instructional teaching methods.  

C3 

 C3 was a single Caucasian female in her early 20s with no children. She grew up in the 

southeastern United States and attended a suburban high school. Similar to C1 and C2, during 

this study, C3 earned her bachelor’s degree in biology with a secondary major of secondary 

science education. C3 asked many open-ended questions and interacted with her students 

frequently throughout her classroom observations. Her teaching methods emphasized reciprocal 

discussion between the students and teacher and building relationships with her students.  

E1 

 E1 was a married Caucasian female in her mid-20s. At the time of the study, she was 

married for 4 years and did not have children. She was raised in the southeastern United States 

and attended a rural high school. E1 earned her bachelor’s degree in biology and during the time 

of the study was working on the completion of her advanced master’s degree in secondary 

science education. During her classroom observations, she was noted to ask few open-ended 

questions, but interacted with her students on a frequent basis. Her teaching philosophy focused 

on building relationships with the students and student-centered teaching methods.  

E2 

 E2 was a single African-American male in his late 30s with no children. He grew up in 

the northeastern United States and attended an inner-city high school. E2 moved to the 

southeastern US to attend college. According to his cooperating teacher, E2 was always the first 

intern to report to his placement school and the last one to leave. His undergraduate degree was 

in biology and he was earning an advanced master’s degree in secondary science education at the 
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time of the study. During his classroom observations, E2 was noted to use many open-ended 

questions and frequently interacted with the students. His philosophy of teaching was based 

around student-centered instruction.  

E3 

 E3 was a single Caucasian female in her mid-20s with no children. She grew up in the 

midwestern United States and attended a rural high school. Similar to E2, E3 moved to the 

southeastern United States to attend college. E3 earned her undergraduate degree in chemical 

engineering and she was earning an advanced master’s degree in secondary science education at 

the time of the study. During her classroom observations, E3 was noted to ask minimal open-

ended questions and interacted with students on an as-needed basis to clarify activity 

instructions. E3 was identified in this study as a suboptimal case due to her data not being 

consistent with the norms established by the experimental and control group participants.  

Restatement of Research Questions 

Main overarching research question: How do professional learning communities 

support reformed teaching practices? 

1. What pathways were needed for preservice secondary science teachers to implement 

reformed teaching practices in the secondary science classroom? 

2. How do preservice science teachers describe and interpret their experiences during 

Professional Learning Community (PLC) discussions? 

3. How do participants perceive the impact of support provided through the teacher 

education program on their teaching practices? 

4. What was the impact of the full teacher preparation experience on the participants’ 

science classroom teaching practices? 
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Qualitative findings address the main overarching Research Question, and Research 

Questions 1-4. An overlap existed when answering Research Questions 1-4. This section of the 

chapter provides a thick description of the preservice teachers’ interpretation of their experiences 

in the internship and the professional learning community (only experimental group received 

PLC support). The teachers’ perceptions about the impact of support provided via the full teacher 

education program on their teaching practices are also discussed and compared for each 

participant and group. Due to the nature of Question 2, much of the response to the question is 

integrated in the narrative section. However, this section provides a description of specifically 

how the preservice teachers felt supported throughout their internship and how their teacher 

preparation experience impacted their science classroom strategies. 

How Control Group Participants Experienced Their Internship 

In this section, preservice teachers in the control group described their experiences (a) at 

the beginning of the internship, including the preservice teachers’ baseline reflections about their 

perceived levels of support; (b) during the internship, broken into classroom observation #1 and 

#2; and (c) postreflections at the end of the internship semester, including the preservice 

teachers’ postreflections about their perceived levels of support. At the end of this section, a 

qualitative control group comparison is discussed. After the qualitative group comparison, the 

chapter transitions into the reflections and experiences from the experimental group study 

participants with the same layout as the control group. The experimental group portion of the 

chapter also discussed PLC qualitative data in the “during the internship” section gathered from 

the PLC meeting notes (agenda form), since the experimental group received PLC support in the 

study. The qualitative experimental group comparison is provided and the chapter concludes 
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with a cross-case analysis to compare control group and experimental group qualitative data 

findings and a conclusion. 

Control group participants received one placement during their fall practicum semester, 

meant more for observation purposes, and a second placement in their spring internship semester 

to practice their teaching skills. This study focused on the preservice secondary science teachers’ 

spring internship semester. At the time of the study, the control group participants were 

simultaneously completing their bachelor’s degrees in biology and secondary science education. 

The control group preservice teachers moved into their high school internship placement 

positions at the beginning of the spring semester, which meant they had to meet with their 

cooperating teachers, build relationships with fellow colleagues and students, and prepare for 

full-day teaching segments within a matter of a few weeks. Unlike the experimental group, the 

control group did not receive ongoing professional learning community support, nor were they 

enrolled in a collegiate methods course during the time of the internship semester. 

C1  

Beginning of the Internship 

 C1 was placed in a middle school for her practicum observation in the fall semester and a 

high school placement, High School A, for her internship semester. Her high school internship 

placement took place in a rural Alabama high school (grades 9-12), with a student population of 

approximately 450 students, with 34% eligible for free or reduced lunch rates. The student to 

teacher ratio was 18:1 and consisted of the following student demographic break down: (a) 95% 

White; (b) 2% Hispanic; (c) 2% Black; and (d) 1% Other (Public School Review, 2021a). The 

placement high school offered a wide range of sporting and academic clubs and had a 96% high 

school graduation rate. Student participation rate in Advanced Placement (AP) mathematics 
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courses was 1%, with 6% participation in AP science courses and 20% participation in AP 

courses other than math or science. High School A scored a 60% on the ACT college readiness 

scale and approximately 4% of the student population registered for dual enrollment courses 

(Great Schools, 2021a). 

The internship cooperating teacher was a Caucasian female in her mid- to late-30s with 

approximately 8-10 years of teaching experience in the secondary science classroom. Her 

classroom rules and procedures were clearly denoted and followed by the students within the 

classroom. She was observed interacting with her students on a frequent basis and asking many 

open-ended questions. The cooperating teacher’s course schedule ranged from general biology to 

Advanced Placement (AP) biology.  

Before beginning her internship, C1 mentioned one of her biggest concerns in her 

internship semester was the possibility of not getting along with her cooperating teacher, as seen 

in her preinterview response, “After my experience with not necessarily like getting along all of 

the time fall semester with my cooperating teacher, my biggest concern for my internship is just 

the possibility of butting heads with my cooperating teacher” (Preinterview Response, 08:06). 

This concern stemmed from C1’s fall practicum placement, where the preservice teacher did not 

agree with her cooperating teacher’s teaching methods. However, C1 also planned to resolve this 

concern by talking with fellow interns and speaking with her internship placement cooperating 

teacher on the first day of placement. C1 stated, “I feel like I will resolve my concern the more I 

talk to fellow preservice teachers who've been in my internship classroom the semester before, or 

meeting my teacher for the first time” (Preinterview Response, 08:20). To further detail how C1 

felt about her internship cooperating teacher at the beginning of the semester, the preservice 

teacher described her perspective on the cooperating teacher’s teaching methods:   
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I generally like them. Even on days that students don't want to do anything, I never felt 
like she resorted to just busy work. It feels like there is a purpose behind everything she 
does. I feel like she cares about what the students need to learn, and also what students 
realistically need moving forward in their life. Most of our students don't want to pursue 
college and several of our ninth graders are already planning to drop out after 10th grade. 
So, realistically, students don't need to know transcription and translation stuff, but it 
never feels like she was forcing unnecessary knowledge on them. And she kind of works 
back and forth with the students to meet their individual needs (Preinterview Response, 
13:54). 
 

Before beginning the internship semester, C1 described the school culture of her fall and spring 

placements in the following pre-semistructured interview response: 

I am pretty excited coming into this semester hearing that it was such a strong school 
culture versus the classroom culture of my fall placement. In my fall placement, all the 
students really wanted to be there, but then my approach to the classroom wasn't 
necessarily the same as my cooperating teacher’s approach in that she was a lot more 
heavy-handed with the students. So there was just a lot of times that it felt like kind of a 
toxic environment in the fall, where I felt like I was kind of like had to stand up for the 
students. But my internship placement has an amazing school culture like the teachers are 
all very supportive of each other and like, actually communicated with the administration. 
And, the administration tries to listen, and it is a close-knit culture. And it is very much 
like a small town, like, everyone knows everybody, but also like, everyone goes to the 
Friday night football games. (Preinterview Response, 11:44) 
 

C1 also reported that she had family members who attended her internship placement school, so 

she was familiar with the community. It is noteworthy to mention that C1 recognized a 

difference in her school and classroom culture from her practicum to spring placement and 

identified her internship placement as being more supportive. 

 At the beginning of the semester, C1 was asked to define reformed teaching methods, 

which she described as “different from direct instruction. I guess more so focusing on explore 

labs and inquiry levels and stuff like that” (Preinterview Response, 00:50). She mentioned that 

she learned about reformed teaching methods in her collegiate methods courses, and she 

provided examples of reformed teaching methods as “specifically full-blown inquiry labs” 
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(Preinterview Response, 01:21). C1 stated that she planned on using reformed teaching methods 

in her internship semester, as evidenced in her preinterview response: 

I plan to focus a lot more on interactive lessons whenever it's up to me to plan the 
lessons, like the chromosome karyotype boards where the students are hands-on learning 
genetic mutations and stuff like that rather than just taking notes on content. 
(Preinterview Response, 02:40) 
 
Before she began her internship semester, she expressed hopefulness for the semester, yet 

also some trepidation over the level of content area she would be expected to teach. It is 

important to note that the preservice teachers are responsible for teaching two stents of 5 

consecutive full-day teaching during the internship semester, which meant that C1 was 

responsible to teach all of her cooperating teacher’s courses, including her AP classes. A 

response from her pre-semistructured interview demonstrates her attitude going into the 

semester:  

I'm pretty hopeful coming into it, I am very excited about hearing good things about the 
teacher that I will be working with and that we have similar teaching styles, but also 
fairly nervous coming back into high school curriculum after being in middle school last 
semester, especially with Advanced Placement (AP) classes. (Preinterview Response, 
00:18) 
 
Although she noted that she learned a lot in her teacher education courses and fall 

practicum placement, she felt like she did not have an opportunity to implement or practice her 

teaching, which is evidenced in her preinterview response: 

I think the area in which I've probably felt the least prepared is the logistical side of 
taking over all the responsibility. So like, I've done one unit plan and didn't have to really 
implement it in the classroom. So like, going forth and planning full like sections of 
lessons. (Preinterview Response, 09:06) 
 

C1 deemed her internship as a space to practice her teaching skills as opposed to her practicum 

placement, which was a place earmarked for observation. 
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Perceived Level of Support 

 C1 was asked to identify her perceived levels of support in the beginning of the 

internship. She provided a list of supports with the most valued support ranked as number 1 and 

decreasing by rank of importance of value or level of support as the numeric value moved away 

from 1. She listed (a) classroom observations and debriefing sessions; (b) collegiate methods 

courses; (c) university support, such as education professors; (d) field trip experiences; (e) 

National Science Teachers Association Learning Center; and (f) clinical master teacher (CMT) 

meetings held at the placement school. For the sake of time, C1 was asked to describe why she 

chose her top two levels of support and her last place choice. She responded that she predicted 

classroom observations and debriefing sessions should provide her with direct and immediate 

content-specific feedback about her teaching methods and she would be leaning on her learned 

knowledge from the collegiate education methods courses to make it through her internship 

semester. When asked to justify her last place choice, she mentioned her concern about the lack 

of content-specific instruction to be provided by the CMT team, as evidenced in her preinterview 

response, “The CMT Team and meetings are just like a de-stressor, but they haven’t been really 

specific to instruction” (Preinterview Response, 06:32). 

During the Internship-Classroom Observation #1 

 As she progressed through her internship, several items were discussed during her 

debriefing sessions immediately following her two classroom observations. Her first classroom 

observation consisted of a lesson about transcription and translation, where she utilized a 

foldable and hands-on activity for the students to practice the process of transcription and 

translation using an imaginary alien created by the 9th grade Advanced Placement (AP) biology 

students. The alien’s features were chosen based upon the outcome of the process of 
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transcription and translation completed by the students. During the debriefing session following 

observation #1, the preservice teacher identified the following areas of growth: (a) notes needed 

to be provided in a different way (more explicit instruction needed); (b) struggled with finding a 

good pace for speaking and the lesson, she recognized she needed to slow down; (c) needed 

more student response and to engage all students in the classroom; and (d) she needed to express 

more energy in the classroom. Beyond the preservice teacher’s observations, I also noted and 

discussed the need to (a) work on her wait time between teacher question and student response; 

(b) provide a type of formative assessment to assess all students’ comprehension in the 

classroom; (c) work on classroom and time management strategies, such as the use of classroom 

expectations and a class agenda with a timer; and (d) find her teacher voice and attitude (the 

preservice teacher was hard to hear during the lesson).  

The preservice teacher and I collaboratively chose two items for the intern to work on 

before the next observation. The two chosen issues were as follows: (a) working on teacher voice 

and attitude and (b) maintaining classroom routines and expectations. C1 created a plan of action 

to address each issue, with the plan of rehearsing her “teacher look” in the mirror and teacher 

voice on a regular basis and asking her cooperating teacher if she could create bell ringers for the 

class each day to set a classroom expectation of time management. 

Pedagogical Content Knowledge Measurements 

 The Content Representation measurement (CoRe) was used to evaluate C1’s level of 

knowledge of the content being observed in the first classroom observation, whereas the 

Pedagogical and Professional-experience Repertoires (PaP-eR) instrument was used to document 

the teachers’ pedagogical knowledge in practice. In the first classroom observation, C1’s content 

knowledge seemed well founded, with a deep understanding of how genetic mutations could 
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cause issues with the process of transcription and translation in her preinterview. She was also 

able to identify why this issue was important to the field of science education and could easily 

make connections with upcoming content. Her pedagogical choices were made based upon the 

difficulty of observing transcription and translation on a macroscopic level, since the process 

takes place in real-life on the microscopic level. When observing the lesson in action, although 

the content was briefly reviewed in a PowerPoint before transitioning to the alien activity, the 

students lacked a basic understanding of transcription and translation, such as where it takes 

place in the cell. Student confusion was also noted as to how to complete the activity. C1 

predicted that the alien activity would reveal student confusion with the content area, and she 

chose to use it as a formative assessment of student knowledge. However, students struggled 

with understanding how to complete the activity and were observed asking many procedural 

questions during the classroom observation. When I asked several of the students what they were 

doing in the activity or why they were doing it, they would say they did not know. 

During the Internship-Classroom Observation #2 

 C1’s second classroom observation consisted of a lesson about karyotyping and 

chromosomal mutations with her 9th grade general biology class. In this lesson, the students took 

notes before completing a hands-on activity where they practiced creating a karyotype and 

differentiating between chromosomal mutations. During the second observation debriefing 

session, C1 recognized the need for more explicit instruction, student struggle with academic 

vocabulary and the need to model an activity before releasing to students to work on their own. 

Beyond the preservice teachers’ reflections, the observer also identified the following areas of 

growth: (a) time management strategies were needed, recommended the use of a timer; (b) 

teacher voice and attitude of confidence needed to continue to develop; and (c) classroom 
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management routines and expectations needed to be maintained. Two areas of growth 

collaboratively chosen by the observer and preservice teacher for continued improvement were 

classroom management and time management skills. 

Pedagogical Content Knowledge Measurements 

 For the second classroom observation, C1 exhibited a good understanding of content 

knowledge in her preinterview. She was able to specify the exact outcomes she had planned for 

the students to achieve, such as being able to identify four types of chromosomal mutations 

(duplication, deletion, translocation, and inversion). Her preinterview highlighted her awareness 

of the lack of information previously covered about karyotypes in the classroom. The 

pedagogical choice to complete a hands-on activity to understand the process of chromosomal 

mutations on a macroscopic scale was reform-based. However, the preservice teacher 

experienced challenges when implementing the activity in the classroom. When observing the 

lesson in action, it was evident that the students needed more background knowledge than what 

was provided by the preservice teacher before being released to complete the hands-on activity. 

The students were unable to apply their knowledge in the hands-on activity due to their need for 

more instruction before application, which was observed by many student procedural questions. 

When I asked students what they were doing and why, like the first classroom observation, they 

could not explain what they were doing or why it was important. 

End of the Internship 

Throughout the internship semester, the intern kept a positive outlook of her educational 

journey. A statement from her post-semistructured interview indicated her appreciation for the 

opportunity to practice her teaching methods and receive real-time feedback to hone her skills: 

I think the internship went really well. I learned a lot and I really enjoyed the classroom I 
was in. I got along really well with the teacher. And she gave me a lot of opportunities to 
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step in and teach, whether it be after she'd modeled a lesson or a lesson that she planned 
and I was teaching. And she was really good about giving pretty immediate feedback. So 
I could change it as the day went on. (Postinterview Response, 00:30) 
 

This postreflection evidenced C1’s growth mindset. A growth mindset is defined by Carol 

Dweck (2016) as being “based on the belief that your basic qualities are things you can cultivate 

through your efforts, your strategies, and help from others” (p. 7). And a fixed mindset was 

described as “believing your qualities are carved in stone” (Dweck, 2016, p. 6). Although C1 

struggled with finding her teacher voice in the classroom during the internship, she always 

sought ways to improve as a teacher. C1’s reflection upon her cooperating teacher’s teaching 

methods at the end of the study demonstrated a positive relationship and rapport between herself 

and her cooperating teacher. 

I still really like her teaching methods. I think as the semester went on, I was given more 
opportunity to see her flexibility as a teacher to handle whatever situation arose in the 
classroom. The students learned a lot and it was impressive to see her learned skill of 
good teaching. (Postinterview Response, 14:38) 
 

At the end of the study, C1 reflected upon the school culture, as seen in the following post-

semistructured interview response: 

At the beginning of the internship semester, I came in knowing, like having heard from 
other interns who'd been in the school that the school culture and environment were 
really supportive and the faculty was great. So I came in pretty confident in that. And I 
think now comparatively, I mean, I still believe that it was a great place to be. And now 
I'm more comfortable with the culture and with the students. At the beginning, I didn't 
really know anything about the students and I wasn't completely sure the kind of 
backgrounds I was going to see. But I think getting to know the students and working 
with them and hearing my cooperating teacher talk to me about what she knows about the 
students and how she's really gotten involved in the community has helped me 
understand it more. (Postinterview Response, 13:08) 
 

As predicted from her pre-semistructured interview reflection about school culture, C1 

experienced a supportive environment. However, upon postreflection, she recognized that the 

supportive school culture in her internship placement was founded on building relationships with 
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the students and the community. C1 also reflected upon her original concerns of possibly 

“butting heads” with her cooperating teacher (Preinterview Response, 08:06). In her 

postinterview, she shared that her fears of building a relationship with her cooperating teacher 

resolved themselves by meeting with her cooperating teacher. C1 stated, “My initial concern 

whether or not I would get along with the cooperating teacher and just kind of how that dynamic 

would work out, resolved itself pretty easily just with meeting my cooperating teacher” 

(Postinterview Response, 06:32). In her postreflection, C1 mentioned that another concern arose 

at the beginning of the semester, which was classroom management. She shared in her 

postinterview reflection:  

Another concern I had was just the teaching in the actual internship and the classroom 
management approaches, and just how to do classroom management. And I think for me, 
it was a lot of trial and error and kind of talking through what I was doing. It helped me 
to watch my cooperating teacher’s approach to the classroom and how she did classroom 
management. But a lot of it for me was more trial and error of what worked with the kids 
and me and how the kids responded to me as an intern in the room. (Postinterview 
Response, 06:40) 
 
At the end of the internship semester, C1 was asked to define reformed teaching methods 

again, which she described as a teaching method that “mostly focuses a lot on the needs of the 

students and having them involved in the teaching process. Making it more like a two-way street, 

like a co-ownership of learning, rather than a direct instruction type all the time” (Postinterview 

Response, 01:18). This postinterview reflection demonstrated that C1 changed her definition or 

understanding of reformed teaching practices as “different from direct instruction” (Preinterview 

Response, 00:50) to a student-centered teaching approach with a “co-ownership of learning” 

(Postinterview Response, 01:18). C1 stated that she learned about reformed teaching methods in 

her collegiate methods courses, and she provided examples of reformed teaching methods, as 

evidenced in her postinterview reflection, “Some examples are inquiry learning and explore 
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lessons questions where students are able to like, explore content without having to get the big 

idea yet” (Postinterview Response, 01:46). When asked to reflect on reformed teaching methods 

she implemented during her internship semester, C1 recalled: 

I definitely did a couple of main inquiry lessons. And then a couple of smaller lessons 
that the students were like learning a lot more hands-on and they were working in small 
groups to kind of accomplish the goals of the lesson on their own instead of relying on 
me for all the information. So, more student-oriented or student-driven. (Postinterview 
Response, 02:43) 
 

Perceived Level of Support 

 The preservice teacher was asked to reflect upon her perceived levels of support again at 

the end of the internship semester. C1 provided a list of supports with the most valued support 

ranked as number one and the least valued or least supportive in sixth place. C1 was informed 

that she could modify her prereflection of levels of support however she deemed fit. This meant 

that she could add to, delete, or move any responses on the list in her postreflection. C1’s pre- 

and postresponses for level of supports were compared (see Appendix BB). When comparing 

C1’s pre- and postreflections, a data point of interest was noted. C1 moved university support to 

second place and collegiate methods courses to third place. She also maintained the classroom 

observations and debriefing sessions at first place and CMT meetings in last place. When asked 

to justify her top two choices, she mentioned that the classroom observations and debriefing 

sessions provided support as to how to implement learned strategies from the university 

classroom and that university support helped her, “think through actually implementing the 

strategies I learned in my methods courses” (Postinterview Response, 05:08). C1 also stated that 

the classroom observations and debriefing sessions, acted as 

a sounding board of like, ‘Am I in the wrong?’ or ‘How do I approach this or that kind of 
stuff?’ And also helped me with the planning stuff. I like the help that I got from the 
classroom observations and debriefing sessions and university support, especially with 
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thinking through lessons and how to approach a topic and stuff like that. (Postinterview 
Response, 17:54)  
 

Although she mentioned her continuation of building on her learned knowledge from her 

collegiate methods courses in the internship semester, she also recognized the distance between 

herself and the university throughout the internship semester. The intern leaned on supports that 

were readily available to her in the secondary science classroom, such as the ability to reach out 

to university support via a phone call or email. University support, such as education professors, 

provided C1 with a space for collegial discussions and resources to assist her throughout the 

internship semester. She also described her CMT meetings a good space to “de-stress and talk 

things out” (Postinterview Response, 19:34), but lacking in providing content-specific real-time 

feedback to her individualized teaching needs. The lack of content specificity was noted in C1’s 

postinterview response, “The CMT team and teachers, obviously had a lot of diversity with just 

being random (not content specific) teachers” (Postinterview Response, 18:02). C1 noted that 

support from the CMT team would not have been enough to sustain her through her internship. 

She felt the classroom observation and debriefing sessions were essential to an effective 

internship semester because they helped her “implement learned pedagogy” (Postinterview 

Response, 09:12). 

C2 

Beginning of the Internship 

C2’s high school internship placement took place in a suburban affluent Alabama high 

school (grades 9-12), with a student population of approximately 1,050 students, with 26% 

eligible for free or reduced lunch rates. The student to teacher ratio was 17:1 and consisted of the 

following student demographic break down: (a) 55% White; (b) 38% Black; (c) 3% Hispanic; (d) 

3% Asian; and (e) 1% Other (Public School Review, 2021b). The placement high school, High 



	

 92 

School B, offered a wide range of sporting and academic clubs and had a 94% high school 

graduation rate. Approximately 18% of the student population was enrolled in Advanced 

Placement courses. The school scored a 57% on the ACT college readiness scale (Great Schools, 

2021b). 

The internship cooperating teacher was a Caucasian female with approximately 5-8 years 

of teaching experience in the secondary science classroom and 3-4 years of previous teaching 

experience in the secondary English classroom. The cooperating teacher was in her late 30s to 

early 40s and maintained an outgoing personality. Her teaching course schedule ranged from 

general biology to honors biology. The cooperating teacher encouraged her intern to try out new 

teaching methods in her classroom and viewed the internship period as a space for the 

cooperating teacher and intern to learn from each other. This reciprocal learning relationship was 

noted when the cooperating teacher mentioned that she “learns just as much or more from her 

interns as they do from her.” A classroom management plan was not in place in the cooperating 

teacher’s classroom and classroom rules and procedures were up for negotiation between the 

cooperating teacher and the intern.  

The students were observed to show the intern respect, but they tended to struggle with 

staying on task and tested C2’s classroom management boundaries. Further description as to how 

C2 perceived her cooperating teacher’s teaching methods at the beginning of the study were 

evidenced in this preinterview response: 

My cooperating teacher's teaching methods are good. There are a lot of social aspects in 
the classroom, which is different from my last placement where it was way more 
structured. However, now I am with honors, and I was with a general course in my fall 
practicum placement, so maybe that accounts for some of the difference in social aspect. 
A lot of times, conversations during collaborative activities get loud for me, but I am 
learning that good noise indicates students are working together. (Preinterview Response, 
11:20) 
 



	

 93 

The intern identified the classroom management concerns present in the classroom as “social 

aspects” (Preinterview Response, 11:20). As the intern progressed throughout the study, she 

recognized the need for collaborative activities in the classroom, but also the necessity for clear 

classroom expectations and procedures. 

Before beginning her internship, C2 mentioned that one of her biggest concerns in her 

internship semester was “earning the respect of the students, which is intimidating” 

(Preinterview Response, 07:51). The preservice teacher proposed to resolve this concern by 

“building relationships with the students” (Preinterview Response, 08:02). C2 began her 

internship semester with a positive outlook, which is evidenced in her preinterview statement: “I 

think the internship will be good. I'm in a good school. Good technology. It's all one to one. I 

think I have a good teacher who will help me” (Preinterview Response, 00:16). The preservice 

teacher also went into detail to describe how she felt about her internship cooperating teacher by 

describing her as, “Supportive. She's very supportive for me. I think she will be a good support 

system for me and tell me when a lesson is not great and what I can do to improve the lesson” 

(Preinterview Response, 00:34). When asked to describe the school culture in her internship 

placement setting, C2 responded, 

I feel that I'm finding out now that the school culture is good. I think the students 
understand that this is a school, this is not playground, we are teachers, not your friends. 
The school culture seems to be very present and students seem to be there to learn. So I 
would say a very positive school culture. (Preinterview Response, 10:51) 
 
At the beginning of the semester, C2 was asked to define reformed teaching methods, 

which she described as “something other than direct instruction, like PowerPoint presentations. I 

think reform teaching methods is more inquiry based or maybe we're doing explore activities. 

(Preinterview Response, 00:55). She mentioned that she learned about reformed teaching 

methods in her collegiate methods courses and state-level science teacher conferences and she 
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provided examples of reformed teaching methods as “I would probably say maybe some inquiry 

based learning or exploring activities, such as Argument-Driven-Inquiry (ADI) activities” 

(Preinterview Response, 01:26). ADI is an inquiry-based instructional model that consists of 

eight stages: (a) identify the task and the guiding question, (b) design a method and collect data, 

(c) analyze data and develop a tentative argument, (d) argumentation session, (e) explicit and 

reflective discussion, (f) write an investigation report, (g) double-blind peer group review, and 

(h) revise and submits report (Enderle et al., 2015, p. 3). C2 stated that she planned on using 

reformed teaching methods in her internship semester, as evidenced in her preinterview response, 

“I would like to do more activities where the students construct their own models and try to 

figure out what they're building and why. So probably inquiry explore-based, I really like that, 

and it is fun” (Preinterview Response, 02:02). 

Perceived Level of Support 

 The preservice teacher was asked to identify her perceived levels of support in the 

beginning of the internship. C2 provided a list of supports with the most valued support ranked 

as number 1 and least ranked importance or level of support as number 6. The preservice teacher 

was not limited by the research as to how many levels of supports she identified. C2 described 

her list as follows: (a) clinical master teacher meetings held at the placement school; (b) 

classroom observations and debriefing sessions; (c) collegiate methods courses; (d) university 

support, such as education professors; (e) state-level professional development resources; and (f) 

sessions with the edTPA support team. When describing the reasoning behind her top two and 

last choices, she mentioned that the clinical master teacher (CMT) team meetings provided her 

with a space to reflect on generalized teaching topics with fellow preservice teachers stationed at 

the same school. In C2’s preinterview response, she shared, 
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I think that CMT meetings will be very helpful because it is a time for me to be with 
other interns that are going through the same process as me. And so I think that time just 
to kind of talk about what's going on and talk about any issues we're having is very 
valuable. I think that is a great experience to have, even though they're not in my content 
area, it's still a great time to kind of talk things out, whether it's issues with our students 
or whether it's with your cooperating teacher, it's just like a safe space and a good time to 
do that, and a space to learn how other interns are handling situations. (Preinterview 
Response, 05:09) 
 

Although she enjoyed this space for reflection and networking with her fellow peers, she 

recognized that CMT feedback and support was generalized and not content specific. C2 chose 

classroom observations and debriefing sessions as her second place level of support because she 

knew they would be able to provide her with immediate content-specific feedback, as evidenced 

in her preinterview response: 

As the education specialist, veteran teacher, and current doctoral student, you know what 
our expectations are from the university. Not that any of the CMT teachers are out of date 
or anything, but I mean, you're at the university and you understand like, what inquiry is 
and you understand how to use it in a classroom. You know what our professors have 
taught us so it's just, it's nice to have an extra set of eyes and ears in there that understand 
what and how we've been taught and why we've been taught in that way. Because 
sometimes I think, you know, this stuff is very new. And so I feel like when I introduce 
inquiry into the classroom some teachers may be like, ‘What, I don't understand, how are 
they supposed to get anything out of this?’ And like, I will have to explain that we'll 
formalize this learning eventually, but like not at this very second. So I just feel like it's 
nice to have someone from the university come and see me also, someone else who gets 
it. (Preinterview Response, 06:44) 
 

C2 placed edTPA support team in last place because she felt, “It won’t help me at all in my 

internship, but it will help me pass edTPA” (Preinterview Response, 06:27). This statement 

shows that the preservice teacher did not value edTPA as a beneficial component to her teacher 

growth during her internship semester. Her sentiments about edTPA were also noted in the 

preinterview response where she shared, 

I'm very stressed out about edTPA and I am afraid that I will not be able to fully enjoy 
my internship because I have this heavy weight of edTPA hanging over my head that I 
have to complete and I have to do it in this classroom with these kids. I feel like it is 
going to take away from my experience and the valuable time in the classroom with the 
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students because instead of enjoying my time with the students getting to know them 
building those relationships, I have to be worried about getting videos, how am I going to 
record this, what type of specific lesson do I  have to create that edTPA wants to see so 
they know that I'm qualified to teach. So I just feel like that it is going to, should not 
shorten but, have some weight on this experience of internship. (Preinterview Response, 
12:44) 
 

During the Internship-Classroom Observation #1 

For her first classroom observation, she utilized a gallery walk of activity findings from 

the previous day and transitioned into a video clip, hands-on phospholipid bilayer model, 

foldable, and Process Oriented Guided Inquiry Learning (POGIL) activity in her 9th grade 

honors biology class. POGIL is a “student-centered instructional philosophy based on these 

concepts in which students work in teams on specially prepared activities that follow a learning 

cycle paradigm” (Moog et al., 2008, p. 41). The POGIL activity essentially consisted of digital 

worksheets for the students to complete in teams. During the debriefing session immediately 

following observation one, the preservice teacher identified several areas of growth: (a) 

classroom management skills needed to be honed, especially when calling students’ attention to 

the front of the room to transition from one activity to the next; (b) work was needed on pacing 

of the lesson in terms of shortening the video clip and extending time for the POGIL activity; 

and (c) more engaging activities were needed. Beyond the preservice teachers’ observations, the 

observer also noted the following areas of concern: (a) the teacher needed to think about how to 

modify her assignments to make them more rigorous, such as not providing step-by-step 

instructions to the students describing how to build the model; (b) students needed to be held 

accountable for the information learned during the video clip, such as asking the students how 

the information learned in the video was relevant to their lives; and (c) classroom management 

skills needed to be honed, especially the teacher attitude. The preservice teacher and observer 

collaboratively chose two areas of growth, which consisted of the preservice teacher needing to 
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work on her teacher attitude and classroom management routines and expectations. C2 created a 

plan of action to address each concern, with the plan of rehearsing her “teacher look” in the 

mirror and asking her cooperating teacher to assist her in the creation of classroom expectations 

and procedures for the classroom, such as bell ringers or exit passes. 

Pedagogical Content Knowledge Measurements 

 The Content Representation measurement (CoRe) was used to evaluate C2’s level of 

knowledge of the content being observed in the first classroom observation, and the Pedagogical 

and Professional-experience Repertoires (PaP-eR) instrument was used to document the 

teachers’ pedagogical knowledge in practice. During the interview before the lesson, C2 

mentioned that she intended her students to learn about the structure and function of the 

phospholipid bilayer by the end of the lesson. The preservice teacher justified the use of a 

phospholipid bilayer model in the lesson to assist students in understanding what the cell 

membrane looks like and functions from a macroscopic level. However, when observing the 

lesson in action, the small groups of students were able to complete their models within about 5 

minutes since they were given the directions. Student content knowledge and understanding were 

observed through varied teaching strategies used in this lesson, such as the gallery walk of 

activity findings from the previous day, brief video clip about the cell membranes hands-on 

phospholipid bilayer model, foldable, and POGIL activity. C2 originally stated in her 

preinterview that the phospholipid bilayer model was meant to assist students in brainstorming 

ideas as to what a cell membrane looks like and to formatively assess the students’ knowledge 

about phospholipid bilayer structure and functions. However, when the teacher provided the 

students with the model assembly instructions, instead of assessing student knowledge about 
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phospholipid bilayer structure and functions, it actually assessed how well the students could 

follow directions and assemble a model. 

During the Internship-Classroom Observation #2 

 C2’s second classroom observation consisted of a lesson about cancer in animals in her 

9th grade honors biology class. This lesson asked students to work in groups to watch video clips 

about an assigned animal. Once the students watched their video clips, they were asked to 

investigate how cancer impacts their assigned animals and create and present a Claim-Evidence-

Reasoning (CER) presentation about their findings. Due to the high number of student 

procedural questions during the lesson and lack of CER presentations presented at the end of 

class, it was evident that the students were unfamiliar with CER activities. It was also noted that 

most of the students did not have earphones or ear buds to plug into the computer to listen to 

their video, which led to a loud classroom environment where students struggled to stay on task.  

 The preservice teacher identified an area of growth during the debriefing session 

following the second observation, which involved needing to hone her classroom management 

skills to decrease the off-task chattiness occurring in the classroom. Beyond the preservice 

teacher’s reflections, I also discussed further areas of growth with C2, such as (a) time 

management, (b) classroom management concerns of the supervision of students in two different 

locations (classroom and hallway) and maintaining a classroom atmosphere of respect during 

student presentations, and (c) lesson pacing. The observer and preservice teacher collaboratively 

chose two areas of growth for the intern to work on in the future which were implementing time 

management strategies (teaching bell to bell) and being consistent with classroom management 

routines and expectations. 
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Pedagogical Content Knowledge Measurements 

 In the second observation, C2 intended for her students to understand the susceptibility of 

certain animals to cancer. C2’s content knowledge seemed a little less solidified compared to the 

first classroom observation. For example, when students asked if limb regeneration may have 

something to do with why some species of animals do not get cancer, the preservice teacher 

brushed the question to the side rather than directly addressing it during the lesson. In this lesson, 

students worked in groups and researched their assigned animal by watching video clips 

provided to the students and Google searching responses to create a presentation to present their 

findings to the class. It was interesting that the preservice teacher noted that she did not like 

teaching at students using a PowerPoint presentation, yet the pedagogical choice she chose for 

this lesson was for the groups to create and present a PowerPoint presentation in a CER format. 

During the lesson, the CER format was not explicitly explained to the students, which led to all 

but one group presenting a basic PowerPoint presentation of their findings, which is exactly what 

C2 had tried to avoid. Overall, student content understanding was observed in the lesson. The 

lesson provided students with a space to research and discover the scientific content on their 

own, which led to a deeper understanding of the content. 

End of the Internship 

 Throughout the internship, the preservice teacher maintained a positive attitude. A 

statement from her post-interview demonstrates her outlook about her internship experience:  

My internship went really well. My cooperating teacher was awesome. I mean, she kind 
of let me do my thing. And she was always willing to let me try something she's never 
done before. So there was a lot of learning on both ends. And if it didn't work, you know, 
we talked about it, and then we changed it for the next period. So a lot of learning and a 
lot of growing happened, which was awesome. (Postinterview Response, 00:14) 
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C2’s postreflection demonstrated a growth mindset as she collaboratively worked with her 

cooperating teacher to grow throughout her internship semester. At the end of the study, C2 

reflected upon the school culture by emphasizing the growth of student relationships. In her 

postinterview she stated,  

Relationships grew between the kids and me, which made a difference. I was there every 
single day. They got to know me and I knew their names. I greeted them at the door each 
morning, so I just think that that made a big difference. (Postinterview Response, 12:18) 
 

C2’s view of the school culture also remained positive throughout the study, with a transition of 

perspective as a school being a place to learn to school being a place to build relationships while 

learning. The preservice teacher’s perspective on her cooperating teacher’s teaching method also 

maintained an affirmative light, which is evidenced in her postinterview response: 

I really liked my cooperating teacher and I feel like she is a great teacher because of her 
very interactive teaching style. I've learned so much from watching her. She has helped 
me understand what it's going to take to be a teacher on my own. I would say in the 
beginning, I was watching her a lot. But as we moved through the semester, I would 
show her my lesson plans, she would approve them, and say, “just do your thing, and if 
we don’t like it, we’ll just rearrange it.” (Postinterview Response, 12:59) 
 

Although the intern identified the need to solidify classroom expectations and management 

procedures for her future classroom, she still valued the space the cooperating teacher provided 

her to practice her trade and try new teaching strategies. At the beginning of her internship 

semester, C2 noted that she would overcome her concern of gaining the respect of students in the 

classroom by building relationships with the students, which she was able to accomplish. In her 

postinterview reflection, C2 shared, “Relationships grew between the kids and me . . . I greeted 

them at the door each morning, so I just think that that made a big difference” (Postinterview 

Response, 12:18). When asked to reflect on her concerns for the semester again in her 

postinterview response, she stated that as she moved through the semester, she was concerned if 

she would be ready to teach in her own classroom in the future. However, she overcame this fear 
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with the help of her cooperating teacher, as evidenced by C2’s post-interview response, “I think 

having a cooperating teacher that was super supportive and willing to like, let me try anything 

and was there to support me. I think that that made it so, so, so helpful” (Postinterview Response, 

08:05). 

At the end of the internship semester, C2 was asked to define reformed teaching methods 

again, which she described as a teaching method that “lets the students explore and try to figure 

their learning out and then establishes and formalizes that learning later” (Postinterview 

Response, 01:40). The postinterview reflection demonstrated that C2 changed her definition or 

understanding of reformed teaching practices as “something other than direct instruction” 

(Preinterview Response, 00:55) to a student-centered exploration teaching approach. C2 shared 

that she learned about reformed teaching methods in her collegiate methods courses, and she 

described examples of reformed teaching methods, as  

inquiry-based lessons, such as providing students with an amino acid chart and several 
amino acids, which code for base pairs and asking the students to figure out how to build 
and create base pairs just using the materials and amino acid chart. (Postinterview 
Response, 02:01)  
 

When asked to reflect on reformed teaching methods she personally implemented during her 

internship semester, C2 recalled, 

I asked the students to use neon Expo markers on the black lab tables and clay to build 
models to demonstrate or represent how they think DNA is replicated. So the students 
had no background knowledge, such as DNA polymerase or ligate to pull from, and the 
students had to think through how they thought DNA replication takes place. Like they 
had a general idea because we talked about mitosis, so they knew that the cell splits, but 
they never knew how DNA split. So in this reformed-based lesson, students had to draw 
out their proposed models on the lab tables and build it themselves with the clay. 
(Postinterview Response, 03:37) 
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Perceived Level of Support 

 The preservice teacher was asked to identify her perceived support at the end of the 

internship semester. C2 provided a list of supports with the most valued support ranked as 

number 1 and the least supportive as number 5. C2’s pre- and postresponses for level of supports 

were compared (see Appendix BC). When comparing her pre- and postreflections, several areas 

of interest were noted. For example, C2 moved classroom observation and debriefing sessions 

from the second position to tie with CMT support in the first-place slot. She also maintained the 

collegiate methods courses slot and moved the university support up a slot, while the edTPA 

support team sessions remained in last place. When asked to justify her top two choices, she 

shared that the CMT team provided moral support and a space for networking, collaboration, and 

communication. However, she also recognized the equal importance of receiving content-

specific immediate feedback on her teaching methods to assist her in honing her teaching skills. 

In her post-reflection, C2 shared, 

The classroom observations and debriefing sessions provided one-on-one support. You've 
got to sit there and watch me teach. You told me exactly what I needed to work on, 
exactly what I excelled in. Whereas, the CMT was more like, if I was struggling with 
something in every class, like classroom management or something with my teacher, the 
other interns were there to kind of be like, ‘Hey, we're going through the same thing’ I 
feel like they were both equally beneficial. (Postinterview Response, 07:00) 
 

When asked about why the edTPA support sessions remained in the last place, she mentioned 

she felt the edTPA support team was meant for the isolated specific purpose of “just helping us 

pass the edTPA,” which they did (Postinterview Response, 07:05). C2 felt the edTPA support 

team only assisted her in the internship with a small portion of the certification process and did 

not contribute to her overall progress and growth as a teacher. C2 also noted that she maintained 

the collegiate methods courses in the same slot because she perceived the knowledge as stagnant, 

or that the needed knowledge was gained from that support structure when she took the 
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collegiate courses the previous semester and the exchange of support and knowledge ended when 

the semester concluded; whereas the university support, such as university professors, was still 

available to answer questions or provide feedback when discussions about teaching methods or 

instructional practices were needed. 

C3  

Beginning of the Internship 

Unlike the other five participants in this study whose internship placement took place in a 

high school setting, C3 requested assignment to a middle school internship placement. C3’s 

practicum experience was also in a middle school placement, but she was moved to a different 

middle school, Middle School F, for her spring internship placement. C3’s middle school 

internship placement took place in an Alabama International Baccalaureate (IB) World School 

(grades 6-8). The school had a student population of approximately 160 students, with 16% 

eligible for free or reduced lunch rates. The student to teacher ratio was 16:1 and consisted of the 

following student demographic breakdown: (a) 50% White, (b) 41% Black, (c) 6% Asian, (d) 1% 

Hispanic, (e) 1% American Indian, and (f) 1% Other (Public School Review, 2021f). The 

placement school offered a wide range of sporting and academic clubs, with 84% of students 

proficient in reading, 86% of students proficient in mathematics, and 60% of students proficient 

in science (Great Schools, 2021f). 

The internship cooperating teacher was a Caucasian female with approximately 15-20 

years of teaching experience in the secondary science classroom. The cooperating teacher was in 

her early- to mid-50s and maintained an attitude of high rigor in the classroom. Classroom 

expectations and management procedures were clearly stated and understood in the classroom. 

Her teaching course load included 7th grade honors biology and 8th grade honors and IB 
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physical science. When asked at the beginning of the study to describe her cooperating teacher’s 

teaching methods C3 stated, 

I think my cooperating teacher is a very good science teacher. She's very strong in her 
content and has a lot of strategies that make the content very understandable and 
attainable for students. Right now she's teaching the periodic table and honestly, I'm 
learning a lot from watching her teach the periodic table; she really wants students to 
understand the why behind what's going on and not just the surface level facts. However, 
in my classroom, I want to do some classroom management things a little bit differently 
and I think a lot of that goes back to relationships, and also just more like a routine in the 
classroom. She's super organized and I really admire that and want to carry that into my 
classroom as well, but I think it's important to have a lot of structure and routine for the 
students as well. So they know what's expected of them and what they're supposed to do 
upon entering and ending the class period and everything throughout. And I think the 
relationships are pivotal in preventing a lot of classroom management problems. 
(Preinterview Response, 17:42) 
 

This prereflection demonstrated that the preservice teacher not only recognized the importance of 

clear classroom expectations and procedures but planned to utilize and enforce them in her future 

classroom. This reflection also showed that the intern appreciated the cooperating teacher’s 

standpoint and was willing to respectfully work within the parameters set in the internship 

classroom. 

Before beginning her internship, C3 mentioned that one of her biggest concerns in her 

internship semester was possible confrontation between herself and her cooperating teacher and 

navigating “strategies I can employ to fix that situation” (Preinterview Response, 13:07). From 

the start of her internship, the intern recognized that her personality and teaching methods 

differed from her cooperating teacher, which gave her anxiety about how their collaborative 

efforts would mesh throughout the internship semester. Although C3 entered her internship 

placement classroom with anxiety, she also entered it with hope and excitement, as seen in her 

preinterview response:  

I think this semester will be very busy, but it will be exciting and very beneficial and very 
helpful. I'm looking forward to a lot more time in the classroom and getting to build 
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relationships with students and with my cooperating teacher. I'm hoping she has a lot of 
resources and strategies to teach me and to share with me. I also hope that I get to 
practice a lot of those teaching strategies underneath her mentoring so that I can be ready 
for my own future classroom. (Preinterview Response, 00:17) 
 
Optimism was also observed in the intern’s perception of the school culture. When asked 

to describe the placement school’s culture at the beginning of the study, she responded, 

One thing I like about my placement school in my classroom is the expectations that they 
have for students. They really want students to try and to work hard and not be afraid to 
fail. And so I like that they want every student to learn and to succeed. However, I don’t 
like it that some of the classroom management methods are reactive rather than proactive. 
I think it's important to know your students and to build that relationship and rapport with 
them so you can get to the root of those issues. And I don't feel like that's always how 
classroom management or behavior concerns are addressed in my classroom or at my 
placement school. (Preinterview Response, 16:20) 
 

It is important to note that C3 did not solely focus on her concerns, but also highlighted the 

positive aspects of her placement, such as the school attitude of success and achievement. 

Through the intern’s prereflections, she expressed a growth mindset through her willingness to 

get to know her students, build student relationships, and gain valuable teaching experience 

within the parameters of the classroom expectations. The preservice teacher did not view the 

classroom expectations and procedures as an unachievable barrier or obstacle to be overcome, 

but rather a boundary that should be respectfully maintained as she completed her internship. 

At the beginning of the semester, C3 was asked to define reformed teaching methods, 

which she described as, 

learning that is hands-on and engaging for students, it makes learning more exploratory 
and fun for them. But on top of that, it relates it to students so they understand the value 
of what they're learning, and they understand the why and the depth behind what they're 
learning as well, which I feel like you don't always get with direct instruction. 
(Preinterview Response, 01:03) 
 

She mentioned that she learned about reformed teaching methods in her collegiate methods 

courses and she provided examples of reformed teaching methods as “inquiry-based teaching 
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methods with a lot of student collaboration to come up with labs, carry out labs and to figure out 

the meaning behind the labs” (Preinterview Response, 01:22). C3 stated that she planned on 

using reformed teaching methods in her internship semester by 

having students collaborate and talk and work with one another. I plan on doing a lot of 
like hands-on lab activities and inquiry-based learning. I want to tie a lot of things into 
like the phenomena that they come into contact with every day so that their learning 
seems meaningful to them. (Preinterview Response, 03:05) 
 

Perceived Level of Support 

 The preservice teacher was asked to identify her perceived supports in the beginning of 

the internship. C3 shared her list of supports with the most valued support ranked as number 1 

and least important or supportive as 8. C3 listed (a) collegiate methods courses; (b) classroom 

observations and debriefing sessions; (c) university support, such as education professors; (d) 

cooperating teacher support; (e) clinical master teacher classroom observations; (f) fellow 

preservice teachers at placement location; (g) clinical master teaching meetings held at the 

placement school; and (h) support from the College of Education and Office of Clinical 

Experiences. When asked why she chose her top two and last choice, C3 responded that the 

collegiate methods courses taught her the educational theories, reformed teaching methods, and 

how to plan lessons. She also stated in her pre-interview response, 

We’ve (education professors and myself as the researcher with the preservice teacher) 
built that year long relationship already where I know they want to see me succeed and I 
know they're supportive of me. And I know they know who I am, like outside of being a 
preservice teacher in the classroom. And they know like my work ethic and they're very 
accessible to me and there's no fear in contacting them. I don't feel like I'm wrong, or I 
don't feel like any question is a stupid question. I feel like they are there because they 
know me. And they trust that I want to be the best teacher I can be so that my students 
can succeed as much as they can. And they want to help me achieve that. And they will 
do anything they can help me achieve that. (Preinterview Response, 10:15) 
 

C3 predicted the classroom observations would be helpful because they will provide immediate 

feedback about her teaching methods. Although she felt that she would receive support from the 
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College of Education and Office of Clinical Experiences, she perceived that their support would 

be “very detached from the actual placement experience,” such as assisting her in earning her 

degree and teaching certification (Preinterview Response, 11:37). 

During the Internship-Classroom Observation #1 

As the preservice teacher moved through her internship semester, her progression as a 

professional educator was discussed in her debriefing sessions immediately following her two 

classroom observations. Her first classroom observation consisted of a review of the previous 

day’s Physics Education Technology (PhET) simulation results, the use of a brief video clip to 

describe the kinetic molecular theory, a PowerPoint presentation highlighting the states of 

matter, and a handout to fill out alongside an assigned web quest. Physics Education Technology 

(PhET) was founded by Carl Weiman in 2002 to “encourage scientific literacy through 

interactive, research-based learning” (Leytham-Powell, 2017). The PhET website contains over 

130 interactive digital simulations ranging in topics from plate tectonics to calculus and gas laws. 

Half of the 8th grade honors physical science class time was used for the student group 

discussion about their PhET simulation findings and to come to a group consensus as to what 

happened in the lab and why it occurred. The groups documented their findings and justifications 

on a handout and turned them into the preservice teacher. As the students turned in their PhET 

findings handout, the preservice teacher provided the students with a handout of a table for the 

students to take notes on about the states of matter. This classroom management strategy allowed 

the preservice teacher to move into the 1-minute video clip and PowerPoint presentation about 

the states of matter. She was also able to ask the students to complete their handout with 

information gathered from a web quest following the PowerPoint presentation. 
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In the debriefing session following the classroom observation, the preservice teacher 

identified several areas of growth: (a) pacing of lesson, (b) questioning strategies, and (c) 

concern that her students will not like her. Beyond C3’s self-reported areas of growth, I also 

noted some areas of concern: (a) time management skills, (b) more explicit instruction needed 

for activities, and (c) specific statements of praise were needed as opposed to a generic, “Right” 

or “Perfect” teacher response. In a specific statement of praise, the teacher should state the 

behavior being praised to the student rather than giving generic praise, such as “Good job.” An 

example of this would be, “Thank you for completing all the questions on your paper before 

submitting it to the inbox as requested.” 

Unlike C1 and C2, classroom management was not as much of an issue for C3. When 

asked why she believed her students were so well behaved and classroom behavioral 

management was not a concern, C3 stated that she felt her cooperating teacher’s classroom 

expectations and procedures were well solidified before she entered the classroom. The 

preservice teacher and observer collaboratively chose two areas of growth which consisted of the 

preservice teacher working on her specific statements of praise toward the students and the 

implementation of time management strategies, such as the use of a timer. 

Pedagogical Content Knowledge Measurements 

 The CoRe and PaP-eR instruments were used to evaluate C3’s level of knowledge of the 

content being observed in the first classroom observation and to document the teachers’ 

pedagogical knowledge in practice. In the first classroom observation, C3 intended her students 

to understand the characteristics of matter, such as volume, shape, particle motion, and particle 

arrangement by the end of the lesson. C1 recognized the importance of the students 

understanding this foundational knowledge before they could move into phase changes in the 
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curriculum. The preservice teacher understood the difficulty for students to observe gas in a 

container, which is why she chose to implement the PhET simulation with the students. Although 

students used a PhET simulation and researched on their own, the students still struggled to 

understand that the gas particles filled up an entire container while the liquid only took up the 

space in the bottom of the container. When this was discussed in the debriefing session, the 

preservice teacher noted that it might have been better to bring in actual physical examples of 

solids, liquids, and gases for students to manipulate and refer to for visual reference during the 

teacher-led class discussion. Students seemed to be highly engaged in the PhET simulation and 

the web quest also allowed the students to search for answers on their own. The teacher-led 

discussion explained the how and why questions behind the states of matter. Student 

understanding of the characteristics of the states of matter were documented in the students’ 

handouts, which were not completed by the end of the lesson, so student understanding of the 

concepts was not fully realized by the end of the lesson. 
During the Internship-Classroom Observation #2 

C3’s second classroom observation consisted of a completion of a Claim, Evidence, 

Reasoning (CER) assignment from the previous day’s lesson and the student creation of a comic 

strip about phase changes in her 8th grade IB physical science class. During the debriefing 

session, the preservice teacher noted that she was happy with the effectiveness of the timer and 

deeper questioning strategies she implemented in this lesson. However, she also identified 

several areas of growth: (a) differentiating instruction for students who needed additional 

instructional time for a task or activity and (b) more preparation for student misconceptions. The 

observer agreed with the preservice teacher’s self-evaluation but noted that these concerns were 

advanced skills that veteran teachers struggle with. The preservice teacher and observer 
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collaboratively selected two areas of growth for the intern to work on as she transitioned into her 

future teaching career, which were to research and prepare for common student misconceptions 

for each lesson and to practice modifying the timer and pace of lesson in real-time based on 

student needs. 

Pedagogical Content Knowledge Measurements 

 In this lesson, students completed a CER assignment from the previous day’s lesson, and 

then worked on creating a comic strip depicting their understanding of the states of matter and 

phase changes. The preservice teacher utilized the comic strip as a summative assessment. 

During the lesson, the preservice teacher checked for student misconceptions and deeper 

thinking and learning as she walked around the room asking higher order questions. The comic 

strip was an engaging way for students to summarize and apply their learned knowledge of the 

states of matter and phase changes in a way that was applicable to them and connected to their 

own background knowledge. Student learning was visible in this classroom and the content 

knowledge connected with the pedagogical techniques. 
End of the Internship 

The preservice teacher remained positive and excited about her internship experience 

throughout the study, although she was disappointed that her experience was cut short due to 

COVID. C3’s perspective of the internship semester is evidenced in her postinterview statement: 

I think it went really well overall. It was cut short due to COVID. So that was definitely 
like, unfortunate and disappointing, but it's a situation we can't exactly change, we just 
have to make the most of it. So I am really sad that it got cut short because I feel like I 
would have had a little bit more like opportunity, you know, to come up with some more 
lesson plans and to try some more things in the classroom, and some more opportunities 
to teach full days but overall, I really had a very good semester and I was really thankful 
for my students and my cooperating teacher and the school where I was placed. 
(Postinterview Response, 00:09) 
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Note that her positive outlook on the internship semester extended beyond opportunities to teach 

to her experiences with her cooperating teacher and designated school placement. When asked to 

reflect on the school culture at the end of the study, she maintained an affirmative view of her 

placement and described her perspective more thoroughly in this post-interview statement: 

I feel like I feel pretty much the same way throughout the semester. I was at a very good 
school. Overall, it did have a little more, I feel like old-fashioned responses to some, like 
behavioral issues sometimes. I was very thankful for the school I was placed at. The staff 
was very nice and encouraging. Everyone there just really had a heart for like teaching 
and a heart for the students, which I love to see. (Postinterview Response, 25:45) 
 

C3’s ongoing concern over the type of classroom management and discipline strategies were 

noted in her postresponse. When reflecting on her cooperating teacher’s teaching methods at the 

end of the internship semester, C3’s perspective about her cooperating teacher changed: 

I gained more insight into how my cooperating teacher taught as the semester went on. 
She's very good at teaching her content. She's very good at having high expectations for 
the students as to what they're supposed to learn. And she's really, really good at teaching 
students how to meet those expectations. I was really impressed that her seventh and 
eighth grade students were performing at more of a high school level. I believe that my 
cooperating teacher has a heart for students and really want students to succeed but I 
don't feel like that was always conveyed to the students. Overall, her interactions with the 
students didn't necessarily change over time, but as I got to know my cooperating teacher, 
I could see that how she truly felt about them sometimes wasn't always reflected in the 
relationship she had with them. (Postinterview Response, 27:39) 
 

C3 also described the reasoning behind her original concerns with her cooperating teacher by 

stating, “One of my friends was placed with my cooperating teacher the previous semester and 

they had a lot of disagreements. So, I was originally very concerned because the majority of my 

grade came from my cooperating teacher” (Postinterview Response, 14:42). However, C3 noted 

that the internship went smoothly for her, which she attributed to her positive growth mindset 

and motto of, “looking for the positives and trying to make a good connection with my 

cooperating teacher” (Postinterview Response, 15:00). The preservice teacher went into her 
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internship semester determined to have a productive experience and she provided herself with 

the self-fulfilling prophecy of a valuable internship experience. 

At the end of the internship semester, C3 was asked to define reformed teaching methods 

again, to which she responded, “I would say reformed teaching methods are student-centered 

teaching methods” (Postinterview Response, 00:35). The postinterview reflection demonstrated 

that C3 modified her perception of reformed teaching practices as “hands-on and engaging for 

students” (Preinterview Response, 01:03) that are not direct instruction to a “student-centered 

teaching” (Postinterview Response, 00:35) approach. C3 shared that she learned about reformed 

teaching methods in her collegiate methods courses and modeled by her cooperating teacher. She 

described examples of reformed teaching methods as 

inquiry style labs, where the students got to kind of explore different phenomenon prior 
to being taught about the content area. Reformed teaching methods also utilize a lot of 
student and group work so that students could work together to build off of each other's 
discoveries and ideas instead of just having a lot of direct instruction. So, student-
centered instruction. (Postinterview Response, 00:42) 
 

When asked to reflect on reformed teaching methods she personally implemented during her 

internship semester, C3 recalled, 

I tried to make the majority of the lessons that I taught and created myself to be very 
student-centered. So we did like a phase change lab that I used for edTPA, and the 
students performed the lab before they had actually learned about phase changes. So the 
students used their knowledge of the states of matter to conduct this lab in which they 
melted ice and observed the phase changes of ice. But it was something that they did 
prior to being taught about the phase changes. And so that was pretty cool was I got to 
visualize student thinking and build off of where they were, rather than just present them 
with all that information up front and then have them complete this lab. Additionally, I 
tried to do a lot of like group student-centered activities that were engaging and inviting 
for students to participate in. (Postinterview Response, 03:08) 
 

Perceived Level of Support 

 C3 was asked to reflect upon her perceived levels of support at the end of the internship 

semester. She provided a list of supports with the most valued support ranked as number 1 and 
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the least valued or supportive item as 9. C3 was instructed that she could modify her 

prereflection list in any way she chose, such as adding, subtracting, or moving previously listed 

supports. C3’s pre- and postresponses for level of supports were compared (see Appendix BD). 

Based on the comparison, several areas of interest were noticed. For example, C3 moved 

classroom observations and debriefing sessions from the second-place position to the first-place 

position. She also added sessions for edTPA support and maintained the support from the 

College of Education and Office of Clinical Experiences in the last place position. When asked 

why she chose her top level of support, she provided the following postsurvey response: 

I think the classroom observations and debriefing sessions were the most helpful. The 
classroom observations and debriefing sessions confirmed like, “I know you've been 
taught to do this, this and this, and I saw that so clearly in your teaching and that was 
great.” And it was also helpful in situations where, you know, there were weaknesses in 
my teaching and you had really good encouragement and advice for what to do about that 
and could point me back to things that my methods professors taught me. (Postinterview 
Response, 10:02) 
 

She also mentioned the science education specialist knew what was expected of the preservice 

teachers from the collegiate level and in application in the classroom, which was knowledge her 

cooperating teacher and clinical master teacher (CMT) team lacked. C3 also stated that her 

collegiate methods courses were important, as seen in her post-interview response: 

What I learned in the methods courses is still really important, that's where I learned 
about the theories that I need to implement in the classroom. But the classroom 
observations and debriefing sessions were helpful in actually implementing what I 
learned from the collegiate classroom. (Postinterview Response, 11:57) 
 
Although she felt her collegiate methods courses taught her the needed background 

knowledge and methodology behind student-centered teaching methods, the classroom 

observations and debriefing sessions helped her actually implement reformed teaching methods 

in the classroom. C3 noted the “encouragement and support” provided in the debriefing sessions 

also helped her maintain a positive growth mindset in her challenging placement classroom 
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(Postinterview Response, 06:21). The preservice teacher reported that she would not have felt 

supported enough solely with learned knowledge from her collegiate methods courses and her 

CMT team (who provided feedback about teaching methods from a non-content specific 

standpoint). She stated that CMT support alone “would not be sufficient” (Postinterview 

Response, 08:27). She maintained that she received support from the College of Education and 

Office of Clinical Experiences, but on a more indirect detached level, which is the reason why 

she chose to leave it ranked in last place. 

Control Group Qualitative Comparison 

As the preservice teachers moved from their middle school practicum placements to their 

high school internship placements, they recognized a transition into a more rigorous curriculum. 

The control group also noted the different classroom and time management strategies needed for 

high school students in comparison to their middle school students from the fall semester. 

Overall, all control group participants noted feeling uneasy or nervous about teaching the 

cooperating teacher’s full-day class schedule, including the courses with higher rigor curriculum 

(e.g., Honors, AP, or IB classes). All control group preservice teachers’ backgrounds were in 

biology, so any courses they taught beyond biological-based sciences in their internship 

placement were unfamiliar to them. This required the interns to do additional research to prepare 

their lessons for the high school science students. An increase in Pedagogical Content 

Knowledge (PCK) was noted for C2 and C3 (see Appendix BA). However, C1’s content 

knowledge skills remained fairly constant, with a deep understanding of content, but showed a 

disconnect in her pedagogical knowledge as to how to disseminate that knowledge to her 

students. 



	

 115 

The control group dealt with several concerns before their internship began, ranging from 

possibly not getting along with their cooperating teacher to earning the respect of their students. 

They worked through these fears by building relationships with their cooperating teacher and 

students. By the end of the semester, the preservice teachers’ concerns moved more toward the 

fear of possibly being unprepared to teach in their future classroom and concerns about 

classroom management. The control group participants reported resolving these issues by 

gaining confidence in themselves through opportunities to practice teaching during the internship 

semester and support from their cooperating teachers.  

All three preservice teachers in the control group identified classroom observations and 

debriefing sessions as their top level of perceived support in the internship program in their 

postreflection responses. C1-C3 felt the classroom observations and debriefing sessions provided 

immediate feedback about their personal teaching methods and specific content area, as opposed 

to clinical master teacher observations or meetings, which involved a variety of subject areas and 

generalized topics. All control group participants also listed university support and collegiate 

methods courses in their top three levels of support in their postreflections. The control group 

shared they felt the collegiate methods courses and university support, such as education 

professors, taught them about educational theories, such as how to plan lessons and about 

reformed teaching practices, but the classroom observations held them accountable for the 

implementation of reformed teaching methods in the classroom.  

When asked if they would have had enough support if only provided with a clinical 

master teacher team for their internship semester, all control group participants stated that it 

would not have been enough support and the classroom observations and debriefing sessions by 

a content-specific supervisor were absolutely necessary. It was also interesting to note that as the 
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control group progressed through their internship semester, their overall dependence on the 

collegiate methods courses decreased, while their dependence on the classroom observation and 

debriefing sessions and university support increased. The control group also failed to mention 

support from their cooperating teacher, except C3 who ranked cooperating teacher support as her 

fourth-place level of support. Feelings about support provided by the CMT were mixed, with C2 

maintaining CMT support in the number 1 position and C1 and C3 finishing the study with CMT 

support in the 6th position. Overall, the control group delineated the CMT as providing moral 

support, a space to de-stress and extending information on generalized teaching knowledge, 

whereas C1-C3 described the classroom observations and debriefing sessions as providing 

immediate content-specific feedback to help the interns metacognitively reflect and hone their 

teaching skills. 

A comparison of the control group’s identified areas of growth was reviewed (see 

Appendix BE). The areas of growth collaboratively chosen by the preservice teacher and the 

observer to be worked on before the next observation are bolded in the table. Common to most 

novice teachers, the control group shared several areas of growth, especially time management 

and classroom management skills. It should be noted that in comparison to C1 and C2, C3 

struggled less with classroom management and was able to focus more on the growth of her 

reformed teaching methods. This finding may partially be attributed to C3’s cooperating 

teacher’s stable classroom management policies, which meant fewer behavioral issues during the 

preservice teacher’s teaching days. 

A shift in how the control group participants defined reformed teaching practices was 

noted from the beginning to the end of the study. The participants began their internship semester 

defining reformed teaching practices as (a) “different from direct instruction” (C1, Preinterview 
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Response, 00:50), (b) “something other than direct instruction” (C2, Preinterview Response, 

00:55), and (c) “hands-on and engaging for students” (C3, Preinterview Response, 01:03). 

However, by the end of the internship semester, the preservice teachers clarified their definition 

of reformed teaching practices to (a) a student-centered teaching approach with a “co-ownership 

of learning” (C1, Postinterview Response, 01:18), (b) a student-centered exploration teaching 

approach, and (c) a “student-centered teaching” (C3, Postinterview Response, 00:35) approach. 

This shift toward student-centered instruction emphasized the preservice teachers’ understanding 

of reformed teaching practices as an instructional method meant to meet the individualized needs 

of all learners in the classroom. 

Overall, all control group participants remained positive and upbeat about their internship 

placements, cooperating teachers, and school culture. Although C3 was originally concerned 

about her cooperating teacher’s difference in teaching methods in terms of classroom discipline, 

she grew to admire her cooperating teacher’s ability to build relationships with her students and 

maintain high rigor in the classroom. An overarching trend of positive growth was noted for all 

participants in the control group in regard to their confidence levels to teach and about being 

prepared to teach in their own future classrooms. The preservice teachers identified their 

internship placements as a supportive environment to practice and hone their teaching skills. 

How Experimental Group Participants Experienced Their Internship 

 Experimental group participants (LIST fellows) moved from their first middle school 

placement into their second high school placement halfway through the fall semester and 

remained in the high school placement throughout their spring internship semester. Compared to 

the control group, the earlier shift to the high school placement provided the LIST fellows with 

additional time to get acclimated with their internship school culture and classroom setting. 
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Relationship building between the preservice teacher and the cooperating teacher and students 

also grew due to the earlier placement. At the time of the study, experimental group participants 

had already completed their bachelor’s of science degrees and were working to complete their 

master’s degrees in Secondary Science Education. In this section, preservice teachers in the 

experimental group described their experiences at the beginning of the internship, during the 

internship, and postreflections after the internship semester. At the end of this section, a 

qualitative experimental group comparison is discussed. And then the chapter concludes with a 

cross-case analysis to compare control group and experimental group qualitative data.  

E1  

Beginning of the Internship 

 E1’s internship placement took place in a rural Alabama high school (grades 9-12), with 

a student population of approximately 604 students. The student to teacher ratio was 17:1. 

Approximately 37% of the student population was eligible for free or reduced lunch. The school, 

High School C, consisted of the following student demographic break down: (a) 79% White, (b) 

8% Black, (c) 8% Hispanic, (d) 3% Two or more races, (e) 2% Asian, and (f) <1% Other (Public 

School Review, 2021c). The placement school housed a wide array of sports and academic clubs. 

Approximately 24% of the student population was enrolled in an Advanced Placement (AP) 

course and 3% were registered for dual enrollment. The graduation rate was 95% and the school 

scored a 67% on the ACT college readiness scale (Great Schools, 2021c). 

The internship cooperating teacher was a Caucasian female in her mid-30s with 

approximately 8-10 years of secondary science teaching experience at the middle school grade 

level. At the time of this study, this was the cooperating teacher’s 1st year teaching in a high 

school setting. This transition from a middle school classroom is important to keep in mind when 
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considering how E1 interpreted the cooperating teacher’s teaching methods. The cooperating 

teacher taught 10th grade general physical science and was open to allowing the preservice 

teacher to use her classroom as a space for practice and exploration. When asked to describe her 

cooperating teacher’s teaching methods at the beginning of the internship semester, E1 stated, 

She is a great cooperating teacher to work with. She's very positive and upbeat, very 
friendly and very supportive. She definitely knows how to manage her classroom. I don’t 
anticipate any issues in her classroom management; students usually do what she asks 
them to do. She incorporates technology and does self-paced notes instead of lecture-
based notes. She does labs where students are working hands-on and in groups, to 
develop or learn concepts. (Preinterview Response, 13:51) 
 

This prereflection demonstrated E1 understood and appreciated the importance of classroom 

management expectations and procedures. The preservice and cooperating teacher possessed 

matching outgoing personalities.  

 Before beginning the internship semester, E1 noted that her biggest concern was her 

unfamiliarity with the physics content area being taught in the Physical Science classroom. She 

shared, “I'm very hesitant about being able to break down this content enough so that I and my 

students will understand” (Preinterview Response, 08:13). With a bachelor’s degree in biology, 

physics was a challenge for her to comprehend and teach in her internship semester. To resolve 

this concern, E1 planned to “lean on her PLC group and university professors for support” 

(Preinterview Response, 08:48). Unlike the control group, the experimental group had access to 

ongoing PLC support. From the beginning of the study, E1 demonstrated her awareness and 

reliability for the support provided via her PLC team. In preparation for her internship semester 

and facing unfamiliar content area, she chose a physics professor from the university as her 

university-based professor in her PLC team.  

At the beginning of the semester, E1 was asked to define reformed teaching methods, 

which she described as “teaching methods different than your traditional methods of lecturebased 
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teaching. Reformed-based teaching methods include more collaboration between students, more 

group structures, and different dynamics of activities” (Preinterview Response, 00:47). She 

mentioned that she learned about reformed teaching methods in her collegiate methods and she 

provided examples of reformed teaching methods as 

inquiry-based instruction, where students have to develop a procedure on their own and 
kind of question their own hypothesis. And then they test this hypothesis on their own, 
using their developed procedures and gather data to connect to a scientific concept. 
(Preinterview Response, 01:26)  
 

E1 stated that she planned on using reformed teaching methods in her internship semester by 

using guided-inquiry right now. My students are very new to the inquiry-based 
instruction process. When I implemented full open inquiry in my fall practicum 
placement, the students were very confused about what they were learning. So going into 
my internship semester, I know that I need to provide a couple more guiding tools to help 
them kind of use it this time. (Preinterview Response, 02:18) 
 

 Excitement and optimism were expressed by E1 as she entered her internship semester, 

which was evidenced in her preinterview response: “I'm pretty excited to be in the classroom full 

time and to make connections with my students” (00:12). When asked about her perspective of 

the placement’s school’s culture, she noted a “laid back” atmosphere and an overall student 

laziness within the school that had to be combated in her placement classroom where the 

classroom rigor and expectations were high (Preinterview Response, 12:10).  

Perceived Level of Support 

 The preservice teacher was asked to identify her perceived levels of support in the 

beginning of the internship semester. E1 provided a list of supports with the most valued support 

ranked as number 1 and the least valued as number 4. A limit was not set on how many supports 

the participant could identify. E1’s ranked self-reported levels of support were as follows: (a) 

professional learning community (PLC) support, (b) classroom observations and debriefing 



	

 121 

sessions, (c) collegiate methods courses, and (d) cooperating teacher support. When asked to 

describe why she chose her first level of support, PLC support, she shared, 

I feel like the PLC this semester will probably be my number one because we're studying 
physical science. And right now we're focusing in physics and that's not really my strong 
suit. And so I feel like this could be the most support for me this semester, because I have 
somebody that's in there that is physics based that can help me teach these concepts to the 
students correctly. (Preinterview Response, 06:15) 
 

When reflecting on her second level of support choice, classroom observations and debriefing 

sessions, E1 shared, “It is good to focus on things I can improve and receive feedback about 

what others may see that I am doing and may not notice” (Preinterview Response, 05:47). 

When asked why she placed cooperating teacher support last, E1 responded, 

Having my cooperating teacher with me every day and having her work one-on-one with 
me daily this semester will, I feel like, be very supportive in kind of figuring out how I 
need to structure things and kind of organize how I want to plan things out. (Preinterview 
Response, 07:28) 
 

During the Internship-Classroom Observation #1 

As the preservice teacher progressed through the internship semester, her development as 

an educator was discussed in debriefing sessions directly following her classroom observations. 

Her first classroom observation consisted of a lesson about momentum in her 10th grade general 

physical science class. In this lesson, E1 had her students working in groups of four, with each 

group allotted two carts, one set of tracks, a spring, and weights. The groups were tasked with 

the challenge of determining the relationship between mass and acceleration. This lesson was 

ranked as a full inquiry activity and students seemed to struggle as they tried to create their own 

experiment to answer the lesson challenge. It was evident during the observation, through 

student confusion and many student procedural questions throughout the lesson, that this was the 

first time the students were exposed to full inquiry-based lessons. The preservice teacher’s 

unfamiliarity with the content material was also observed in the lesson when she could not help 
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students think through their scientific reasoning and did not understand how different 

experimental techniques chosen by the students led to a high amount of error in the student lab 

data. 

In the debriefing session following her classroom observation, the preservice teacher 

identified several areas of growth: (a) student engagement; (b) classroom management; (c) 

technology issues; (d) unfamiliarity of content area; (e) backup plans for technology; (f) lesson 

pacing, especially slowing down her rate of speech; and (g) deeper questioning strategies. 

Beyond the preservice teacher’s reflections, I also noted the following concerns in the classroom: 

(a) explicit instructions were needed, (b) student accountability was needed when in small group 

work setting, and (c) wait time needed to be increased. The preservice teacher and I 

collaboratively chose two areas of growth with a plan of action to focus on before the next 

observation: (a) plan deeper questions for the upcoming lesson and (b) and monitor rate of 

speech and practice her lesson pacing for the next lesson by rehearsing and timing the lesson 

beforehand. 

Pedagogical Content Knowledge Measurements 

 The CoRe and PaP-eR findings evaluated E1’s content knowledge for the lesson 

observed and documented her pedagogical knowledge in the classroom. From the prereflection 

before the lesson to the classroom observation, it was evident that the teacher was unfamiliar 

with the content area. The university content specialist assigned to E1’s PLC team also attended 

this observation and tried to explain the content further to E1 during the classroom lunch break. 

However, the preservice teacher was still confused with the content and struggled through the 

class discussion after the students returned from lunch.  This lesson was meant to provide 

students with an opportunity work collaboratively in small groups to determine the relationship 
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between mass and acceleration. The small groups were provided with two carts, one set of tracks, 

a spring, and weights. Due to the preservice teacher’s lack of content knowledge, she allowed the 

student groups to set up their Newton’s Second Law of Motion experiments in ways that caused 

fairly major sources of error and really leaned more toward testing Newton’s Third Law of 

Motion. For example, students were allowed to use the projectile button on the Pasco cars 

against the palm of their hands, which provided a “give” especially when the students moved 

their hands to provide the car with an extra push beyond the spring motion activated in the car. 

E1 felt that by providing students with a more hands-on learning experience, they would have a 

deeper understanding of the content knowledge. During the lesson, I asked students what they 

were doing and why. Many students told me they were measuring distance and time but did not 

understand why they were measuring it or how it connected to Newton’s Second Law of Motion 

or any mathematical equations used in physics.  

Professional Learning Community Agenda Meeting #1 Findings 

 E1’s PLC team meetings were conducted in a different way compared to E2 or E3’s PLC 

teams. At the request of the preservice teacher, all members of E1’s PLC team observed her 

classroom observations, which led to a deeper discussion about her teaching methods in the PLC 

meetings. E1’s first PLC meeting of the internship semester took place directly after her first 

classroom observation. Since the entire PLC team was present at E1’s first classroom 

observation, the PLC team collaboratively reflected upon what went well in the lesson and 

identified areas of growth for the preservice teacher. E1 also asked for assistance with content 

support for the physics content she planned on using in her upcoming lessons and edTPA 

submission. The PLC team provided E1 with recommendations for where to access information 
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to help her update her physics content knowledge and suggested various reformed teaching 

strategies or activities she could use in her future physics lessons. 

During the Internship-Classroom Observation #2 

E1’s second observation began with a review of content material via a PowerPoint 

presentation and classroom discussion, and then moved to the lab area where the students 

worked in small groups to design a car to protect an egg passenger from damage. In this lesson, 

her 10th grade general physical science students also tested their car designs by placing their 

cars, along with respective egg passenger, on a ramp in the hallway. The cars rolled down the 

ramp and collided with a piece of plywood at the bottom of the ramp. After collision, the cars 

were inspected for collision damage and the egg passenger was examined for injuries. The 

students were very engaged with the lesson and seemed more comfortable with inquiry-based 

instruction in this classroom observation. In the debriefing session following the second 

observation, the preservice teacher noted two areas of growth as a professional educator: (a) 

lesson pacing and (b) student accountability when in a small group setting. I also suggested 

several areas of concern: (a) deeper questioning strategies were needed, (b) further explicit 

instructions were needed, and (c) preparation of common student misconceptions before the 

lesson was needed. When the observer asked the preservice teacher why she chose not to use 

deeper how and why questions in the lesson, she noted that she struggled with the content area 

and was concerned she would not know be able to correctly respond to the students’ answers and 

follow-up questions.  

Pedagogical Content Knowledge Measurements 

 In the second classroom observation, E1 prepared a lesson for students to determine 

relationships between mass, velocity, and momentum. Compared to the first classroom 
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observation, the preservice teacher demonstrated gains in her content knowledge, but still not 

fully confident in her content area. In this lesson, the students were challenged to build a vehicle 

within certain length, width, height, and mass parameters. The small groups were also tasked 

with building the fastest and safest vehicle to protect an “egg passenger” placed within the 

vehicle during testing. This activity was meant to determine if students could apply their 

knowledge of momentum and force to create a fast and safe vehicle. After observing the lesson, 

it was unclear as to how much connection the students made with the scientific concepts. The 

lesson felt like more of a trial and error type process of car design, such as with the scales being 

used more to ensure groups stayed within their vehicular weight limit rather than a continual 

reduction of mass to make the car go faster. By the end of the lesson, it was not evident that all 

students understood a deeper mathematical connection between mass, velocity, and momentum. 

However, in their lab handouts they completed calculations using their group vehicle’s 

specifications, so students demonstrated their ability to solve momentum calculations.  

Professional Learning Community Agenda Meeting #2 Findings 

 E1’s second PLC meeting of the internship semester took place after her second 

classroom observation. Due to unforeseen circumstances, the university content specialist and 

science education specialist (myself) zoomed into E1’s classroom observation #2. Since all PLC 

team members were either physically or digitally present for the preservice teacher’s classroom 

observation #2, the PLC team collaboratively reflected upon what went well in the lesson and 

identified areas of growth for the preservice teacher. In the PLC meeting, E1 reflected on her 

content knowledge skills as “getting better,” but she also asked the team members to assist her in 

making mathematical and principle connections in physics for her upcoming lessons. The PLC 

team provided E1 with recommendations for various reformed teaching strategies or activities 
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she could use in her future physics lessons to assist the students in making connections in 

physics. The PLC team also recommended for E1 to observe other classes beyond her 

cooperating teacher’s classroom and to report her findings at the next PLC meeting. 

E1’s third PLC meeting of the internship semester was scheduled to take place at the end 

of March. However, due to COVID, the preservice teachers were removed from their placement 

classrooms mid-March and the PLC meeting was cancelled. However, based on the PLC meeting 

agenda #2 notes, E1 was scheduled to discuss her findings from observing several teachers’ 

classrooms in her placement school and E1 asked for the PLC team to be prepared to discuss 

group roles and responsibilities in small groups at the PLC meeting #3. 

End of the Internship 

 The preservice teacher maintained a positive mindset throughout her internship. E1 had 

an appreciation of her cooperating teacher’s ability to teach and her willingness to allow the 

preservice teacher to practice her teaching skills in the classroom. E1 reflected about how her 

cooperating teacher helped her consider how she may teach in the future by “seeing my 

cooperating teacher and how she reacted to situations in the classroom helped me consider how I 

should react in my future classroom” (00:15). The preservice teacher’s perspective about her 

placement school remained the same type of “laid back” atmosphere (Postinterview Response, 

29:07). However, in her postresponse, E1 also mentioned her cooperating teacher’s desire for a 

classroom culture of silence, which made the preservice teacher feel that “learning the students’ 

backgrounds was a little difficult, and when I started teaching, I had to teach them how to be 

more interactive” (Postinterview Response, 29:20). When E1 began teaching in the classroom, 

she was faced with students who were unfamiliar with inquiry-based teaching methods. 

Although the preservice teacher described her cooperating teacher’s teaching methods as 
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including “technology, self-paced notes and hands-on activities” (Preinterview Response, 14:25), 

the culture of silence in the classroom did not promote student-to-student engagement or inquiry-

based instruction. E1 discovered after her first classroom observation that the students did not 

know how to complete inquiry-based activities together, which led the preservice teacher to 

move back from full inquiry-based activities to a lower level of inquiry for her next classroom 

observation. This scaffolding of inquiry provided the students with more time to become familiar 

and comfortable with inquiry-based teaching methods and interacting and engaging with fellow 

students, breaking the classroom culture of silence. 

At the beginning of the internship, the preservice teacher felt the cooperating teacher had 

her class under control and she did not foresee any concerns with classroom management. 

However, by the end of the study, E1’s perception about her cooperating teacher’s teaching 

methods changed. The preservice teacher observed the cooperating teacher’s classroom 

management strategies, mainly a tool called Class Dojo, made the high school students feel like 

they were children rather than high schoolers. E1 commented, “After talking with students 

privately, they (students) want to feel like they're an adult, like they have a say, and, you know, 

they want to feel appreciated and respected and valued” (Postinterview Response, 31:26). The 

preservice teacher perceived the cooperating teacher’s classroom management strategies as being 

more based for younger students, such as middle school students. This perception is 

understandable since the cooperating teacher’s background was in middle school science and at 

the time of the study, this was the 1st year the cooperating teacher taught high school students. 

Originally, E1’s biggest concern going into the internship semester was her unfamiliarity 

with the physics content. The preservice teacher noted that throughout her teaching experiences 

and support from her cooperating teacher and professional learning community, she learned how 
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to research and prepare physics content for the classroom. This access to knowledge alleviated 

her concern with the content area; however, her concerns in the classroom shifted to the structure 

of the classroom by the end of the study. E1 stated that she resolved this concern in the 

classroom by  

maintaining the order of the classroom because it is her classroom. But I recognize things 
in the classroom that I wouldn't want and things that I would actually want to keep for my 
classroom, for example I like Class Dojo as a random name selector, but not used as a 
way of maintaining a weekly point system. (Postinterview Response, 17:34) 
 

E1 described the Class Dojo classroom management strategy as a tool where the class earned or 

lost points based on all students’ behaviors in the classroom, such as everyone being on time to 

class (class earned a point) or one student being tardy to class (class lost a point). The preservice 

teacher described herself as being “more laid back” and appreciating more of an “organized 

chaos” in the classroom compared to her cooperating teacher (Postinterview Response, 17:27).  

At the end of the internship semester, E1 was asked to define reformed teaching methods 

again, to which she responded that reformed teaching practices were “student-driven instruction 

that allows students to figure out and make connections with scientific concepts using inquiry” 

(Postinterview Response, 02:04). The postinterview reflection demonstrated that E1 modified her 

perception of reformed teaching practices as “teaching methods different than your traditional 

methods of lecture-based teaching” (Preinterview Response, 00:47) to a more clarified definition 

of “student-driven instruction” (Postinterview Response, 02:04). E1 shared that she learned 

about reformed teaching methods in her collegiate methods courses and by watching her 

cooperating teacher. E1 described examples of reformed teaching methods, as lessons that “let 

the students lead the discourse and experiments in the classroom” (Postinterview Response, 

04:21). When asked to reflect on reformed teaching methods she personally implemented during 

her internship semester, E1 recalled 
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I did a guided inquiry lesson where I provided a scaffolded structure, with like a guiding 
question and lab tables set up to record their information. I gave the students a handout 
where they had to develop everything, how they wanted to record data, how they wanted 
to do their experiment, what tools they wanted to use, and all that stuff. But for this time, 
I provided them with a more structured list of tools they could choose from and an outline 
or a format as to how they could collect data. And it worked out a lot more smoothly than 
it did in the fall practicum semester. I had better results, students were understanding 
concepts a little bit better. And I also tried a different presentation mode where I did like 
a carousel activity and students really liked that because they weren't put on the spot. But 
then it also gave them an intimate moment where they could talk to each other about what 
they experimented. (Postinterview Response, 06:49) 
 

When asked if she felt prepared to teach in her own secondary science classroom at the end of 

the study, E1 responded,  

I think so. I'm a firm believer in we can always be better by constantly changing our 
instruction to help our students or approach things in a different way based on student 
needs. But I think, as a whole, I do feel prepared. The internship allowed me to recognize 
my weaknesses in science. If I didn’t have the internship, I would not have recognized 
that I had weaknesses in physics, which I definitely do. The internship also made me 
realize how much I need to teach in different ways than I was taught (as a secondary 
science student) to help students. (Postinterview Response, 21:10) 
 

E1’s response echoed C3’s growth mindset of being a lifelong learner. As evidenced in her 

statement, E1 recognized the importance of the internship as a place for professional teacher 

growth and self-reflection. The acknowledgement of her weakness in the physics content area 

and the realization of how to access knowledge helped her overcome her content deficiency. This 

process of recognition and surmounting obstacles demonstrated the importance of the internship 

semester for preservice teachers. Her recognition of the need to move toward reformed teaching 

methods, such as inquiry-based teaching methods, and away from how she was taught in high 

school (direct instruction) also revealed E1’s ongoing reflection of her teaching methods and the 

emphasis of reformed teaching methods in the classroom. 
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Perceived Level of Support 

 The preservice teacher was asked to reflect upon her perceived levels of support at the 

end of the internship semester. E1 provided a list of supports with the most valued support 

ranked as number 1 and the least valued or supportive as number 6. The participant was 

instructed to modify her prereflection in whatever way she deemed fit. E1’s pre- and 

postresponses for level of supports were compared (see Appendix BF). When reviewing the pre- 

and postreflection data, several areas of interest were noted. Although E1 maintained the PLC 

support ranked first and the classroom observations and debriefing sessions as second, the 

preservice teacher moved the collegiate methods courses to the last ranking (sixth place) and 

added in field trip experiences and edTPA support team to her list. When asked about her top and 

last choices, E1 responded, 

I feel like I would have floundered significantly had I not had the PLC support. I would 
have been even more stressed because, not only did I have all these collegiate 
assignments to complete but I would have also had to learn physics on the side on my 
own. (Postinterview Response, 41:13) 
 

E1 also felt the classroom observations and debriefing sessions encouraged ongoing 

metacognitive reflection, as evidenced in her response, “The classroom observations and 

debriefing sessions just kept me in a very reflective mindset about my teaching even after the 

observation and debriefing sessions were concluded” (Postinterview Response, 37:37). When 

asked about why she moved the collegiate methods courses to the bottom of the levels of 

support, she mentioned that the added collegiate assignments on top of edTPA and full-time 

lesson planning and teaching was overwhelming. It is important to remember that study 

participants in the experimental group were enrolled in an additional collegiate methods course 

during the internship semester, as opposed to the control group who was not enrolled in a 

collegiate methods course during internship. Originally, E1 thought the collegiate methods 
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course would assist her in preparing for the edTPA. However, by the end of the internship, E1 

perceived the collegiate methods course as an added stress in her internship semester, as 

evidenced by her postinterview response: 

I had very high expectations for it (CSE 565) to be a very supportive thing to aid me and 
kind of build me as a teacher, but it ended up adding more conflict and stress for me this 
semester and I didn't see it as beneficial as it could have been. I struggled with kind of 
understanding the professor and kind of understanding his academic language and what 
he was wanting for certain things. The papers he had us write, they were very long and 
detailed. It was confusing because I wasn’t very clear about what he wanted, which 
caused me to have to re-edit my papers multiple times, which took time away from my 
edTPA and focusing on stuff that I wanted to do in the classroom. So, it just kind of was 
more time consuming for me and stressful. (Postinterview Response, 16:21) 
 

E2 

Beginning of the Internship 

 E2’s internship placement took place in a suburban Alabama high school (grades 9-12), 

with a student population of approximately 1,371 students. The student to teacher ratio was 18:1. 

Approximately 43% of the student population was eligible for free or reduced lunch. The school, 

High School D, consisted of the following student demographic breakdown: (a) 50% White, (b) 

46% Black, (c) 2% Hispanic, (d) 1% Two or more races, and (e) 1% Asian (Public School 

Review, 2021d). The placement school provided a variety of sports and academic clubs. 

Approximately 18% of the student population was enrolled in an Advanced Placement (AP) 

course and 2% were registered for dual enrollment. The graduation rate was 91% and the school 

scored a 54% on the ACT college readiness scale (Great Schools, 2021d). 

 E2’s cooperating teacher was a Caucasian male in his mid- to late-30s with 

approximately 10-15 years of secondary science teaching experience at the high school level. 

The cooperating teacher taught 9th grade Advanced Placement (AP) and honors biology. 

Classroom procedures and expectations were clear in his classroom and his students felt 
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comfortable engaging with each other via inquiry-based instruction. The cooperating teacher was 

open to providing the preservice teacher with as many teaching opportunities as possible. He also 

provided positive real-time feedback to E2 throughout the course of the day when teaching, 

especially toward the end of class or in between class changes. E2’s cooperating teacher modeled 

how to teach a lesson at the beginning of the day, then asked the preservice teacher to step in for 

him the next class period. The working dynamic between the cooperating and preservice teacher 

was noted as being very productive. 

When asked to describe his cooperating teacher’s teaching methods, E2 stated:  

I don't fully see myself adopting his teaching style wholeheartedly. Because, we are two 
different individuals, but I like the fact that he does student-centered work, that's 
something that I’ve struggled with in the past. I've been used to more of an authoritative 
style, so seeing that in action, and at least trying it myself a few times will be a good 
thing for me. (11:35, Preinterview Response) 
 

E2 defined the instructional methods he received as a secondary student as direct instruction, or 

as described by his previous statement, an “authoritative” teaching style. The preservice teacher 

recognized the value in reformed teaching methods but was concerned as to how to implement 

the student-centered teaching methods in the classroom since he had never seen them in action in 

a high school science classroom. 

At the beginning of the semester, E2 was asked to define reformed teaching methods, 

which he described as, “Anything other than direct instruction involving the student having the 

say so” (Preinterview Response, 02:05). He stated that he learned about reformed teaching 

methods in his collegiate methods and his cooperating teacher. E2 provided examples of 

reformed teaching methods as 

the way my cooperating teachers does student notes. He has the students kind of read the 
notes formed around questions and then places the students into small groups and they 
talk about it collaboratively first, and then the discussion is brought to the large group 
setting as opposed to just dictating notes to the students. (Preinterview Response, 02:19) 
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E2 stated that he planned on using reformed teaching methods in his internship semester by 

not quite copying my cooperating teacher, but maybe incorporating that style a little bit 
into my own teaching methods. Also trying to design my activities so I’m not necessarily 
telling the students what to do all the time or giving them the information, maybe give the 
students a little piece of a puzzle, if you will, and then have them try to figure some 
things out for themselves. (Preinterview Response, 02:48) 
 

 Before beginning the internship, E2 mentioned one of his biggest concerns in the 

internship semester was “to make sure that I'm growing as a teacher and that I'm actually able to 

manage the classroom” (Preinterview Response, 9:20). When asked how he planned to overcome 

these concerns, he stated that he would, “be consistent, particularly with procedures and mindful 

of what I'm doing well and what I'm not doing so well” (Preinterview Response, 09:37). E2’s 

statements demonstrated his awareness of needing to grow his reformed teaching practices in the 

classroom, especially in terms of how to implement student-centered teaching methods and still 

maintain his classroom management routines and procedures. It was as if E2 struggled with the 

idea that classroom management could be maintained while implementing reformed teaching 

practices. 

 When describing his placement school’s culture, he stated that it was “[s]uburban, very 

sports driven, public-service driven” (Preinterview Response, 11:26). E2 also mentioned that 

although he did not feel uncomfortable in the placement school setting, he would not want to 

work there in the future. E2’s sentiments of unease were understandable since High School D 

was very different from the inner city school attended by the preservice teacher as a secondary 

student. Classroom management continued to be a concern for the preservice teacher in his 

prereflection about how he felt the internship semester would go. E2 shared that he hoped the 

internship would go smoothly. He was prepared for challenges and knew that he had a lot to 

learn, especially, “mastering time management and classroom management and the procedures 
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that are involved” (Preinterview Response, 00:16). E2 did not exhibit as much of a growth 

mindset as E3 or C1. However, a growth mindset was still observed in E2’s statement, “It'll be a 

challenge, but I believe I'll make it I'll get through” (Preinterview Response, 00:20). Overall, 

E2’s perspective of the internship placement and semester could be described as hesitant but 

excited. He looked forward to practicing and honing his teaching skills, even if it meant stepping 

outside his comfort zone. 

Perceived Level of Support 

 The preservice teacher was asked to identify his perceived supports in the beginning of 

the internship. He provided a list of supports with the most valued support ranked as number 1 

and least valued level of support identified as number 5. The number of supports reported by E2 

was not limited. E2’s perceived supports were as follows: (a) classroom observations and 

debriefing sessions; (b) cooperating teacher support; (c) professional learning community 

support; (d) university support, such as professor support; and (e) collegiate methods courses. 

When asked to describe why he chose his top level of support, E2 shared that he would value the 

real-time feedback in the classroom observations and debriefing sessions, as evidenced in his 

preinterview response: 

I think classroom observations and debriefing sessions will be the most helpful even 
though again, the most nerve wracking at times because at least the person observing me 
is kind of looking through an honest lens, constructive criticism, but looking through my 
practice using an honest lens, and will let me know, “Okay, this was effective. Maybe 
that particular thing you did at this moment during the lesson, maybe not as effective, you 
might want to consider this alternative.” (Preinterview Response, 05:16) 
 

E2 also felt the cooperating teacher would provide him with support as he transitioned from the 

observer role to active participant as he was afforded with opportunities to teach in the 

classroom. E2 anticipated the top two levels of perceived support (cooperating teacher and 

classroom observations through the university) would provide him with “real-time feedback” 
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(Preinterview Response, 06:56) on his teaching methods throughout the semester. E2 described 

his choice of making the collegiate methods courses ranked last because even though he saw 

value in learning about educational theories, he saw more value in support to assist him in the 

application and implementation of the educational theories in the classroom. His sentiments 

about support offered from collegiate methods courses was further clarified in his preinterview 

reflection response, “The university support is good, it's still support. It's not as frequent but I 

would imagine it's hard, you know, for the for the university to have someone always there 

[internship location]” (Preinterview Response, 07:11). 

During the Internship-Classroom Observation #1 

 E2’s first classroom observation consisted of a lesson about genetic mutations and 

chromosomal abnormalities with his 9th grade honors biology class. The lesson began with an 

interactive note session, where the students worked in small groups to discuss the notes for the 

day and prepare discussion questions for the class. The preservice teacher called the students’ 

attention back to the front of the room and facilitated a group discussion amongst the 

representatives from each group as they presented their discussion questions to the class. The 

interactive note discussion took up the majority of the class time, but E2 was able use the last 20 

minutes of the class period to transition the class into a hands-on activity about genetic 

mutations.  

In the first classroom observation, E2 was observed as not providing students with direct 

command statements to outline his classroom management expectations. The preservice teacher 

identified his uneasiness with classroom management during his debriefing session immediately 

following the first classroom observation by self-identifying two areas of growth: (a) classroom 

management concerns, especially using command statements and (b) time management. I also 
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added that the preservice teacher needed to provide more explicit instructions to the students 

before they began their chromosomal activity and the use of formative assessments to assess 

student knowledge were necessary. Two areas of growth were collaboratively decided upon for 

E2 to work on before the next classroom observation: (a) classroom management skills, 

especially command statements, and (b) time management strategies. E2 stated that he planned 

to address the areas of growth by choosing at least two effective command statements to use in 

the classroom and implement a timer to keep him and the students on task. 

Pedagogical Content Knowledge Measurements 

 The CoRe and PaP-eR instruments were used to evaluate E2’s content and pedagogical 

knowledge. In the first classroom observation, E2 utilized an interactive note session that took up 

the majority of the class time, and used the last 20 minutes of the class period to transition to a 

hands-on activity about genetic mutations. In this lesson, E2 intended for his students to learn 

that genetic mutations can be neutral, helpful, or harmful. He also wanted the students to 

understand the concept that mutations could take place on the genetic and chromosomal level. 

With a background in biology, E2’s content knowledge for this biology lesson was evident in the 

preinterview and during the lesson. When observing the lesson in action, the preservice teacher’s 

high level of content knowledge allowed him to utilize guiding questions and fluidly respond to 

student questions. Although the preservice possessed the content knowledge, his implementation 

of the pedagogical instructional techniques were lacking. For example, he planned an exit pass as 

a formative assessment for the end of the lesson, but due to running over time in the interactive 

notes discussion, he had to abbreviate the hands-on activity and completely skipped the exit pass. 
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Professional Learning Community Agenda Meeting #1 Findings 

 E2’s first PLC meeting of the internship semester took place after his first classroom 

observation. Unlike E1, all PLC team members except his university content specialist were 

present at his first classroom observation. In E2’s first PLC meeting of the internship semester, 

he presented a metacognitive reflection of his current teaching methods and shared his 

perceptions about his placement school’s culture. This discussion led to a conversation about 

available resources provided by the school and the identification of students with special needs 

or accommodations in the internship classroom as well. E2 requested that the PLC team discuss 

various forms of assessments. All PLC members reflected, including E2 with the first reflection, 

on different types of effective assessments they have implemented in their classrooms. The team 

also shared several resources with the preservice teacher for him to investigate reformed-based 

assessments further. Toward the end of the meeting, the PLC team began a discussion about 

pacing guide comparisons between the cooperating teacher and university content specialist. This 

conversation led to an appreciation from all PLC member perspectives regarding the advantages 

and disadvantages faced by each secondary teacher and collegiate instructor.  

During the Internship-Classroom Observation #2 

The second classroom observation implemented a premade lab about karyotyping with 

his 9th grade Advanced Placement (AP) biology students. E2 began the lesson with a brief 

amount of explicit instruction as to how to complete the activity, which led to student confusion. 

After releasing the students to work on their activity in small groups, the preservice teacher had 

to keep calling their attention back to the front of the room to give clarifying explicit 

instructions. The activity also contained more content than what the students covered in the 

classroom, which also led to further student confusion. E2 attempted to have student groups 
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share their findings with the class. However, the students felt rushed as they tried to present their 

group results, as their fellow classmates were packing up to leave and the preservice teacher ran 

out of time to complete the class discussion portion of the lesson at the end of class. 

In the debriefing session following the classroom observation, the preservice teacher 

recommended two areas of growth: (a) deeper questioning strategies, such as using what if or 

how and why questions and (b) further development of differentiation skills. I also noted a 

couple areas of concern with the preservice teacher’s need to (a) model activities before releasing 

students to work, (b) provide explicit instructions at the beginning of class, and (c) further 

develop time management skills. E2 struggled with how to implement reformed teaching 

methods, such as when to provide explicit instruction in the lesson. Two areas of growth were 

collaboratively chosen for the preservice teacher to focus on in the future, which were modeling 

activities for students in advance and providing explicit instruction in a timely fashion (e.g., at 

the beginning of class versus stopping the class intermittently to give instructions). The 

preservice teacher created a plan of action to address the areas of concern by placing an agenda 

and vital instructions on the board to remind him to review and model activities before releasing 

students to their work. He also stated that he would plan his lessons with time limitations for 

each portion of the lesson and would begin implementing the use of a timer to keep him and the 

students on task. 

Pedagogical Content Knowledge Measurements 

In the second classroom observation, the preservice teacher began the lesson with a brief 

amount of explicit instruction as to how to complete the hands-on activity, and then released the 

students to complete their karyotyping activity. Based on the prelesson reflection, E2 intended 

for his students to learn about different types of genetic and chromosomal mutations. He thought 
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by implementing a hands-on lab with real-life scenarios about how genetic chromosomal 

abnormalities impact humans, students would make connections with the content area and their 

own lived experiences. Similar to classroom observation #1, E2 possessed the content knowledge 

for this lesson, but he was still lacking in the pedagogical knowledge arena. In the second lesson, 

the preservice teacher was so concerned about effectively managing his time that he quickly 

covered the explicit instructions for the hands-on activity at the beginning of the class and 

released student groups to work, which led to student confusion and classroom chaos because the 

students did not understand how to complete the activity. E2 was noted stopping the students 

during their work time incrementally throughout the lesson to provide further explicit instruction. 

A new level of growth in his pedagogical knowledge was observed during his debriefing session 

after the lesson was taught, when E2 recognized that the explicit instruction and teacher 

modeling to clarify the activity should have taken place before releasing the students to work on 

the activity. 

Professional Learning Community Agenda Meeting #2 Findings 

E2’s second PLC meeting of the internship semester took place before his second 

classroom observation because it had to be planned to fit all PLC members’ schedules. In E2’s 

second PLC meeting of the internship semester, E2 presented a metacognitive reflection of his 

current teaching methods and continued with sharing his perceptions about the placement 

school’s culture, which included a discussion about the cooperating teacher’s ongoing classroom 

expectations for the semester as well. The discussion then moved to the continuation of the 

comparison of the cooperating teacher’s and university content specialist’s biology pacing 

guides. This investigation provided rich conversation amongst all PLC team members, especially 

when reflecting on what secondary science students needed to know before they entered a 
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freshman biology course. E2 also asked for activity and instructional suggestions for his 

upcoming lesson on evolution and the PLC team members provided him with a list of reform-

based resources and suggested several websites to access further information for him to use in 

his lesson. Toward the end of the meeting, the preservice teacher asked for reflections on 

effective time management strategies and E2 was assigned to report on a couple time 

management strategies he implemented in the classroom at the next PLC meeting. 

 E2’s third PLC meeting of the internship semester was scheduled to take place at the end 

of March. However, due to COVID, the preservice teachers were removed from their placement 

classrooms mid-March and the PLC meeting was cancelled. However, based on the PLC meeting 

agenda #2 notes, E2 was scheduled to discuss a couple time management strategies he utilized in 

the classroom since the last PLC meeting and his cooperating teacher was also scheduled to 

provide the PLC team with an update on the preservice teacher’s growth as a professional 

educator. E2 also asked the PLC team to discuss bell-to-bell instruction, such as bell ringers and 

exit passes at the third PLC meeting. 

End of the Internship 

 The preservice teacher’s reflection on the internship at the end of the semester was, “It 

went well it just got unfortunately abbreviated because of the COVID situation, but it went well” 

(Postinterview Response, 00:16). When asked how he felt about his school culture at the end of 

the internship, he responded that he originally gained knowledge about the school culture using 

information he researched online. However, as he progressed through the semester, he noted an 

immense amount of school spirit in all clubs and sports, and the students’ “willingness to share 

that even with me as an intern” (Postinterview Response, 17:12). E2 moved beyond his 

preconceptions of what he thought his placement school would be like to experiencing the school 
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spirit and community of the school by building relationships with his cooperating teacher and 

students.  

 When E2 was asked to reflect on his cooperating teacher’s teaching methods at the end of 

the internship, he began his reflection by stating, “I was instructed initially in grade school in 

kind of the old school way [direct instruction]. I guess that kind of initially colored my 

perspective” (Postinterview Response, 19:21). He noted that although he was taught in his 

collegiate methods courses that direct instruction should be used sparingly, he was prone to teach 

as he was taught using direct instruction. E2’s journey of self-reflection of acknowledging that 

he was tempted to teach as he was taught in grade school, and the progressive steps taken by E2 

to navigate reformed teaching methods demonstrated his growth mindset. For example, E2 began 

his transition into reformed teaching practices by observing his cooperating teacher implement 

the interactive notes teaching strategy, and then practicing it with the students during his 

opportunities to teach. This progression from observing his cooperating teacher model reformed 

teaching methods to practicing the implementation of the instructional techniques provided a safe 

space for the preservice teacher to gain confidence in his ability to utilize reformed teaching 

methods in his future classroom. E2 also expressed, “I saw the benefits of it [reformed teaching 

methods]” (Post-Interview Response, 21:38) in the classroom, which encouraged him to move 

beyond his comfort zone. 

 The preservice teacher’s main concern during the internship remained classroom 

management, and he also developed a secondary concern about being flexible as a teacher. As 

evidenced in his post-interview response: 

I guess the number one concern, even with experienced teachers, is classroom 
management. And I guess just coping with a different day because not every day is going 
to be the same. I guess those are the two concerns, classroom management and flexibility 
(Post-Interview Response, 08:49). 
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However, E2 was able to resolve his concerns by the end of the internship semester. When 

addressing his concern about classroom management, E2 noted:  

I had a great deal of support from my cooperating teacher, and luckily, he had honors and 
advanced classes. So there wasn't a whole lot of direct behavioral issues, but mainly, 
classroom management, keeping on task and trying to be consistent with the procedures. 
Mainly, it's just getting to the plan or sticking as close to the plan as possible, at least in 
terms of classroom management (Post-Interview Response, 09:22). 
 

In regard to attending to his concern about flexibility as a teacher, E2 stated,  

I realized, okay, even the best-laid plans can sometimes go awry. And it doesn't mean 
that my planning was lousy. It could just be anything. I mean, what may work for one 
class period, may not work at all for another class period or something could happen in 
the day in the school that's completely out of my hands. There could have been a fight at 
lunchtime or there could have been a fire alarm or something, so it's just getting into the 
mindset that okay, I can have this great lesson in theory planned, but I have to be 
prepared that okay, something may happen and I may have to roll with the punches (Post-
Interview Response, 10:26). 
 

E2’s internship experience helped him recognize the importance of the creation and maintenance 

of classroom management procedures and expectations, which he planned to implement in his 

future classroom.  

At the end of the internship semester, E2 was asked to define reformed teaching methods 

again, to which he responded that reformed teaching practices were teaching methods that made 

“learning more student-oriented and student-centered” (Post-Interview Response, 01:00). The 

post-interview reflection demonstrated that E2 modified his understanding of reformed teaching 

practices as “Anything other than direct instruction” (Pre-Interview Response, 02:05) to a more 

clarified definition of “student-oriented and student-centered” (Post-Interview Response, 01:00) 

instruction. E2 shared that he learned about reformed teaching methods in his collegiate methods 

courses and by watching his cooperating teacher. E2 described an example of reformed teaching 

methods in a lesson where he: 
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gave the students a little bit of notes as kind of a starter, had them read the notes, write 
down their thoughts and then communicate with each other before I got involved as the 
teacher. So that way, it allowed the students to kind of form their own opinions, kind of 
guide their own thinking to come up with an answer on their own before I simply just 
gave it to them (Post-Interview Response, 01:25) 
 

When asked to reflect on reformed teaching methods he personally implemented during his 

internship semester, E2 recalled: 

I used a pre-made lab on dragon genetics. Instead of just doing the lab, which in and of 
itself was very inquiry based, I kind of added a component, which was like a little 
narrative on the dragons, even though dragons were a fictional species. I added a little 
narrative to kind of get the students thinking, “Okay, well, which traits would be 
recessive? Which traits would be dominant? Or is there any choice that may be co-
dominant or incomplete?” So I used it kind of as a primer to get the students’ thinking 
processes started instead of just saying, “Oh yeah, red colored wings are dominant” 
(Post-Interview Response, 02:20). 
 
When asked if he felt he was prepared to teach in his own secondary science classroom at 

the end of the internship, E2 stated that he believed he was ready because the internship taught 

him how to “troubleshoot and reflect” in real-time (Post-Interview Response, 11:38). This shift 

in mindset to ongoing metacognitive reflection revealed the progress E2 made as a professional 

educator. 

Perceived Level of Support 

E2 experienced something unusual during his internship semester unlike the other study 

participants. The study participants submitted their edTPA portfolio submissions for review mid- 

February and all participants passed except for E2, who missed the passing grade by three points. 

This meant that E2 had to meet separately with the edTPA support team to revise his edTPA 

submission and re-submit. E2 passed edTPA on his second attempt. This information is 

important because it may have had an impact on his self-confidence levels or perceived levels of 

support. 
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 The preservice teacher was asked to reflect back on his perceived levels of support at the 

end of the internship semester. E2 provided a list of supports with the most valued support 

ranked as number one and least valuable or supportive as four. In his post-reflection, E2 moved 

the professional learning community (PLC) support to tie in second-place with cooperating 

teacher support, which is why the list contained four instead of five levels of support 

comparatively to his pre-reflection. The participant was instructed that he could modify his pre-

reflection list in any way, meaning he could add to, delete, or move perceived levels of support 

for his post-reflection. E2’s pre- and post-responses for level of supports were compared (see 

Appendix BG). One area of interest arose in this comparison, which was the movement of the 

PLC support up one level to tie with cooperating teacher support.  

When asked to explain his top two choices, E2 stated, “feedback from my classroom 

observations and debriefing sessions and cooperating teacher helped me figure out what to 

improve on and what to look out for” (Post-Interview Response, 03:43). He also found support 

from his professional learning community through the collective experience and feedback from 

veteran teachers and college professors, as seen through his statement, “Getting feedback and 

knowledge and even sharing their [PLC members’] thoughts and what they've gone through was 

invaluable” (Postinterview Response, 07:31). E2 noted that he would have scored the PLC 

support higher, but due to COVID, they were only able to meet a couple times. If E2 was 

provided with more PLC meetings, he felt that he would have reported it higher in the rankings 

of supports. When discussing why he chose to keep the collegiate methods courses last in his 

self-identified levels of support in the internship, E2 highlighted his concerns with ongoing 

academic work in the internship as being overwhelming alongside his edTPA submission and 

full-time teaching in the secondary science classroom. It is important to note the experimental 
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group participants took an additional educational methods course (CSE 565) during their 

internship semester whereas the control group did not. This additional level of coursework is 

what E2 referred to in his sense of being overwhelmed with ongoing academic work throughout 

the internship semester.  

E3 

Beginning of the Internship 

E3’s internship placement took place in a rural Alabama high school (grades 9-12), with 

a student population of approximately 1,000 students. The student to teacher ratio was 18:1. 

Approximately 41% of the student population was eligible for free or reduced lunch. The school, 

High School E, consisted of the following student demographic break down: (a) 86% White, (b) 

10% Black, (c) 3% Hispanic, and (d) 1% Two or more races (Public School Review, 2021e). The 

placement school offered a variety of sports and academic clubs. Approximately 7% of the 

student population was enrolled in an Advanced Placement (AP) course and 2% were registered 

for dual enrollment. The graduation rate was 89% and the school scored a 49% on the ACT 

college readiness scale (Great Schools, 2021e). 

The cooperating teacher was a Caucasian female in her mid-50s who held approximately 

15-20 years teaching experience in secondary science. Before entering the secondary science 

classroom, she worked in the field of science for 17 years. The cooperating teacher’s teaching 

load consisted of honors anatomy and physiology (11th-12th grade) and general biology (9th 

grade). The cooperating teacher focused on building relationships with her students in the 

classroom. Set classroom management procedures and expectations were not observed in the 

placement classroom. A disconnect between the cooperating teacher and the preservice teacher 
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was noted, especially in terms of differences in personality. For example, E3 maintained a 

reserved personality, whereas the cooperating teacher was very outgoing.  

When asked to describe her cooperating teacher’s teaching methods at the beginning of 

the internship semester, E3 responded, 

I don’t like them. A lot of it is preprepared worksheets or notes on the board. Like there's 
no interaction with the material itself. It's just like, “Here are the notes, they're on the 
website.” And so the students are not even taking the notes and like, I don't know if it's 
just a me thing, but I feel like it's a lot of people think if you write it down, it helps you 
remember it. So at the very least having the students write it down when we're doing 
notes would be great. You can do so much more than just like, oh, practice this thing 
using a worksheet 30 times in a different way. (Postinterview Response, 15:23) 
 

This reflection revealed E3’s early recognition of the lack of reformed teaching practices 

implemented by the cooperating teacher. When asked how she thought the internship semester 

would go, E3 mentioned that she had concerns with the content area she was expected to teach, 

but overall she felt that the internship should be “more or less fine” (Preinterview Response, 

00:19). With an undergraduate degree in chemical engineering, biology and anatomy and 

physiology were definitely outside E3’s comfort zone.  

At the beginning of the semester, E3 was asked to define reformed teaching methods, 

which she described as “non-traditional forms of teaching. Reformed teaching methods are more, 

hands-on and involve student engagement, student involvement and student discovery. The 

teachers are more like facilitators who assist in the learning process” (Preinterview Response, 

01:16). She mentioned that she learned about reformed teaching methods in her collegiate 

methods courses and she provided examples of reformed teaching methods as 

Claim Evidence Reasoning (CER) and Argument-Driven-Inquiry (ADI), so more or less 
like the inquiry teaching methods where the students are presented with some sort of 
problem or claim or phenomenon and then they have to investigate it and decide, either 
how it happened, what's happening, or what's the underlying mechanism, and relate that 
to other things they've learned in the subject as a whole. (Preinterview Response, 02:13) 
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ADI is an inquiry-based instructional model that consists of eight stages, as described in C2’s 

qualitative response. The CER framework consists of four components, (a) claim: a statement or 

conclusion that answers the original question or problem; (b) evidence: scientific data that 

support the claim; (c) reasoning: a justification that connects the evidence to the claim using 

scientific principles; and (d) rebuttal: recognizes and describes alternative explanations and 

provides counter evidence and reasoning for why the alternative explanation is not appropriate 

(McNeill & Krajcik, 2015, p. xvii). E3 stated that she planned on using reformed teaching 

methods in her internship semester by “using ADI because I’m more comfortable with it than 

claim evidence reasoning and because it's a little bit shorter for the time requirement” 

(Preinterview Response, 02:54).  

E3 voiced concerns over possible conflicts between her instructional techniques versus 

her cooperating teacher’s teaching style, which was evidenced in her preinterview statement, 

“Well, I don't really know my cooperating teacher's style yet. So I don't know if that's going to 

conflict or really help me go in the direction I want to go” (Preinterview Response, 10:40). The 

preservice teacher went into the internship semester planning to implement reformed teaching 

methods, not knowing how her cooperating teacher and secondary science students would 

respond to the novel teaching method. E3 also noted that she was concerned whether the 

knowledge gained during her internship would be transferable, as seen in her preinterview 

reflection statement, “I don't know if this high school is representative of all high schools or if 

this is how all high schoolers are going to be. And like if I'm going to get transferable 

information from this high school” (Preinterview Response, 11:07). The school culture also 

seemed foreign to E3, as she described it as “so sports heavy with the academic side seeming to 

be second” (Preinterview Response, 14:13). Coming from out of state, she was not used to the 
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sports-driven mentality, which permeated most secondary schools in the southeastern US. A 

sense of the unknown and nervousness were noted in E3’s anticipation of her internship 

semester, evidenced in her prereflection response: 

So I'm a little nervous, right? It's a little weird because teaching anatomy and I've never 
taken anatomy class before, so I'm kind of going to have to learn it as I go. And then 
when I'm going to have to actually plan units and teach the classes, it's going be a little bit 
of stumbling and falling more than likely since, like, I don't, I don't know how things will 
go. I don't know what the students are going to ask. I have no idea what is even involved 
in that. But I think at least relationship wise with the students, it should be more or less 
fine. I don't know. They seem fine with me so far. (Preinterview Response, 00:19) 
 

Perceived Level of Support 

 The preservice teacher was asked to identify her perceived support in the beginning of the 

internship. E3 provided a list of supports with the most valued support ranked as number 1 and 

decreasing by rank of importance of value or level of support as the numeric value moved away 

from 1. E3 listed (a) LIST Fellow Cohort and other secondary science education preservice 

teacher peers, (b) classroom observations and debriefing sessions, (c) departmental collaboration 

held at placement school, (d) professional learning community support, (e) collegiate methods 

courses, (f) clinical master teacher meetings, and (8) technology resources provided through the 

LIST program. When asked to describe her thinking behind her top-ranked level of support, E3 

stated that it was “nice having people that are on your same level at the same time as you that 

you are able to talk to” (Preinterview Response, 08:02). Regarding the classroom observations 

and debriefing sessions, E3 stated they were “nice to have specific things to work on since I 

know there are things that need to be worked on and I can't always know what they are” 

(Preinterview Response, 08:08). E3 chose CMT meetings as her fifth-place support “because it's 

[CMT meetings] kind of just like a way to unwind” (Preinterview Response, 08:12).When 

describing why she chose technology resources as her lowest level of support, E3 stated, “we 
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received those technology resources, which are super nice, but they haven't really come into 

play. That I know of. But they would be handy if I spot a use for them” (Preinterview Response, 

08:20). In this reflection, E3 referred to technology equipment she received from the LIST 

program and she was also trained on how to use it. 

During the Internship-Classroom Observation #1 

 The preservice teacher’s first classroom observation utilized a lesson about Adenosine 

Triphosphate (ATP) regeneration with her 11th-12th grade honors anatomy and physiology 

students. This lesson was heavy in direct instruction with the preservice teacher asking the 

students recall level questions as she took notes on the board. The lesson began with a note 

taking session, then transitioned to an activity in the hallway (wall squats) for the students to 

make real-life connections with the content, and then moved back in the classroom for note 

taking and working on a foldable for the remainder of the class time. It should also be noted that 

the preservice teacher provided the students with all needed information for the foldable, so it 

was essentially a different form of note taking. Problems were noted with classroom 

management in this lesson, especially when the students transitioned to the hallway or began 

working on their foldable, the majority of the class was off task. 

Open discourse and discussion were lacking in this lesson. When asked to reflect upon 

the lesson, E3 identified four areas of growth: (a) students struggled with academic vocabulary; 

(b) deeper questioning strategies were needed using how and why questions; (c) classroom 

management strategies were needed, especially when taking students into the hallway for an 

activity; and (d) explicit instructions were needed regarding how the preservice teacher expected 

the notes and foldable to be completed and submitted. I also mentioned the need for growth in 

time management skills. Two areas of growth were collaboratively chosen for E3 to focus on 
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before the next classroom observation: (a) the growth of student academic vocabulary and (b) the 

use of explicit instruction. E3 created a plan of action to address the areas of concern by planning 

to introduce and write academic vocabulary on the board for students to visualize and providing 

instructions for activities directly on the handout or board at the beginning of the lesson. E3 also 

stated that she would discuss boundaries or classroom expectations before releasing the students 

to work on assigned activities. 

Pedagogical Content Knowledge Measurements 

 The CoRe and PaP-eR instruments were used to evaluate E3’s level of content and 

pedagogical knowledge. In the first classroom observation, E3 intended to create a lesson where 

her students would be able to identify different methods of ATP regeneration. E3 began the 

lesson with direct instruction at the board, then transitioned into a wall squat activity in the 

hallway, and ended with more direct instruction via students completing a foldable with all the 

information provided by the teacher. E3 made the pedagogical choice of using diagrams on the 

board to explain the different methods of ATP regeneration. However, during the lesson the 

students showed confusion with understanding when and how the three methods of ATP 

regeneration took place in the diagram. The diagrams were also counter-productive, with one 

diagram discussing how the three methods of ATP regeneration happen simultaneously and the 

second diagram separating each method of ATP regeneration into set sequences with no overlap 

between the methods. When the students began asking clarifying questions about the two 

diagrams being opposed, the preservice teacher could not answer the students’ questions. The 

wall squats allowed a space for students to make a connection with the content. However, when I 

asked students what they were doing and why during the wall squats activity, they responded that 
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they did not know. This lesson demonstrated a lack of content knowledge and pedagogical 

knowledge on the preservice teacher’s part.  

Professional Learning Community Agenda Meeting #1 Findings 

 E3’s first PLC meeting of the internship semester took place directly before her first 

classroom observation. E3 presented a brief metacognitive reflection of her teaching methods at 

begin the meeting, such as her personal struggles with lesson pacing and talking too fast in the 

classroom. E3 was supposed to present her perceptions regarding her placement school’s culture, 

but was unprepared, so the school culture discussion was tabled until the next PLC meeting. E2 

asked for discussion from the PLC team regarding time management strategies and resources. 

The PLC team members provided E3 with time management resources and each member also 

gave a brief description of reform-based time management strategies they have used in their 

classrooms. E3 suggested the PLC team should take a tour of their lab at the beginning of PLC 

meeting #2. 

During the Internship-Classroom Observation #2 

The second classroom observation consisted of a lesson about genotypes and phenotypes 

using a premade lab for her 9th-grade general biology class. The lesson began with a brief 

review of content in a whole group discussion setting with a small amount of explicit instruction 

to prepare students for their lab activity. After the time of explicit instructions, the students were 

released to the lab to complete their activity in assigned small groups. The activity provided 

students with alleles present for two dragons, and the students had to correctly identify the 

genotype of the baby produced from the two dragons, along with drawing and coloring the baby 

dragon based on its phenotype. More explicit instruction was needed at the beginning of the 

lesson, which led to student confusion and chaos in the classroom. E3 moved from one group to 
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the next answering the same questions until she decided that she needed to address the entire 

class. This led to the preservice teacher to continually interrupting the group work time to clarify 

activity instructions. This cycle of perpetual starting and stopping was similar to E2’s second 

classroom observation, but on a larger scale. The students completed the activity earlier than the 

preservice teacher expected, which led to unwanted classroom management behaviors. 

In the debriefing session following the second observation, E3 identified several areas of 

growth for her future teaching techniques: (a) teacher modeling of activity was needed to prevent 

student confusion; (b) the implementation of formative assessments were lacking; (c) time 

management skills needed to be further developed, especially in regard to lesson pacing and 

planning; and (d) explicit instruction was needed at the beginning of the lesson rather than 

intermittently throughout the lesson. I also mentioned the need for the preservice teacher to 

consider (a) addressing student academic vocabulary, especially since the students were confused 

with terminology such as heterogeneous and homogeneous in the activity; (b) holding students 

accountable for their work in the small group setting to prevent students being off-task; and (c) 

the need for further student engagement. Two areas of growth were collaboratively chosen for 

the preservice teacher to focus on in the future: (a) time management, especially with the timing 

of when explicit instruction should be given, and (b) student engagement to keep all students on-

task and for the teacher to be able to quickly gain the students’ attention. The preservice teacher 

created a plan of action to address the areas of concern by stating she would be more mindful in 

her lesson planning about where to implement explicit instruction in the lesson and she would 

research student engagement strategies to assist her in keeping students on-task. 
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Pedagogical Content Knowledge Measurements 

 In the prereflection for the second lesson, the preservice teacher noted that she intended 

for the students to be able to draw Punnett’s squares and identify genotypes and phenotypes. 

However, when observing the lesson in action, Punnett’s squares were not discussed or utilized. 

In the debriefing session, E3 said she forgot this lesson did not contain Punnett’s squares. The 

lesson consisted of a brief review of content, a small amount of explicit instruction to prepare 

students for their lab activity, and the students being released to complete their lab activity in 

assigned small groups. The activity provided student groups with alleles for two parent dragons, 

and the students had to correctly identify the genotype and phenotype of the offspring dragon. 

Based on the two collaboratively chosen areas of growth from classroom observation #1, E3 

should have focused on the students’ use of academic language in this lesson. However, she 

referred to dominant alleles as “big letters” and recessive alleles as “small letters” throughout the 

lesson. As E3 predicted, the dragon activity provided the preservice teacher with evidence to 

student misconceptions and confusion. However, the confusion stemmed from a lack of student 

understanding how to complete the lab.  

Professional Learning Community Agenda Meeting #2 Findings 

E3’s second PLC meeting began with a school tour, specifically focusing on the lab 

space, which provided students with access to three-dimensional science programs. This PLC 

meeting took place after E3’s second classroom observation. Based on all PLC members, except 

the university content specialist, being present at her second classroom observation, the PLC 

team held a discussion about E3’s professional growth as an educator. E3 shared with the PLC 

team that she felt like she was getting better on time management, but she still struggled with 

planning lesson pacing for differentiated instructional needs (such as varied reading 
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comprehension levels) for all learners in the classroom. In response to the preservice teacher’s 

concern regarding varying levels of reading comprehension present in the classroom, the 

university content specialist shared some reading comprehension and literacy resources with the 

PLC team. E3 and the cooperating teacher discussed their character education curriculum 

requirements. E3 asked to discuss different formats of lesson plans at next PLC meeting which 

she might need to be familiar with in order to be prepared for her future teaching position. She 

also asked to discuss how field trips worked and how to go about accessing field trip resources in 

meeting #3. Perceptions about her placement school’s culture were tabled to PLC meeting #3 

because E3 was unprepared to present them at PLC meeting #2. 

 E3’s third PLC meeting of the internship semester was scheduled to take place at the end 

of March. However, due to COVID, the preservice teachers were removed from their placement 

classrooms mid-March and the PLC meeting was cancelled. However, based on the PLC meeting 

agenda #2 notes, E3 was scheduled to report her perceptions about her placement school’s 

culture. Also chosen by E3 for discussion were (a) different formats of lesson plans, (b) reading 

comprehension and literacy resources, and (c) field trip and lab resources. 

End of the Internship 

 When reflecting on the internship semester, E3 stated, 

I think it went really well; I learned a lot. I made a lot of connections with the students, 
which I wasn't expecting. It's kind of nice to know that I was able to make connections so 
quickly with the students. (Postinterview Response, 00:19) 
 

Her concerns changed over the course of the internship from concerns over differences in 

teaching methods between herself and the cooperating teacher and “not knowing how students 

would react to me” to concerns with the unfamiliar science content area (Postinterview 

Response, 09:52). The preservice teacher reported that the cooperating teacher was willing and 
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open to allow her to try new teaching methods in the classroom, which relieved her concerns of 

possible disputes in her collaboration with her cooperating teacher. E3 also shared how she 

addressed her concern of growing student relationships in this postinterview response: 

If I didn't really do anything besides just be there and be personable, the students warmed 
up to me, which was cool. One of them showed me their newsletter to college. So yeah, I 
was kind of worried about that [growth of student relationships], but everything ended up 
being fine. (Postinterview Response, 09:58) 
 

The unfamiliar content area concerns were alleviated by the preservice teacher’s need to study in 

preparation for lessons, evidenced in her postinterview response:  

But weirdly, it kind of turned out better that I didn't know the anatomy because then I had 
to teach it to myself. And I knew like if I was struggling with this, then the students are 
probably gonna struggle with this. And it helped me think through the stuff and come up 
with ideas to help them [the students] learn it. That was something I was concerned about 
anatomy since I didn't know it, but that turned into like studying material, at least going 
over the material and making sure I understood it. (Postinterview Response, 10:02) 
 
When asked to reflect on the school culture at the end of the internship, E3 shared, “I 

think at the beginning I thought my placement school was like any other high school, but I kind 

of walked in thinking that it would be similar to my own high school experience” (Postinterview 

Response, 16:40). This reflection was similar to E2’s recognition of viewing his placement 

school from an individualized unique lens colored by his background and lived experiences. 

Overall, E3 felt the school culture of her placement school was focused primarily on sports and 

did not place academics as the main emphasis. The preservice teacher also reflected on her 

cooperating teacher’s teaching methods at the end of the internship semester.  

E3 summed up her sentiments about her cooperating teacher’s teaching methods by 

saying that she learned a lot during her time in the placement classroom, but the daily instruction 

involved too much direct instruction and she felt that student learning was “never fully 

formalized” (Postinterview Response, 18:27). She also noted that time management was a 
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concern in the classroom, “because the kids knew the first five minutes of class, they didn't have 

to participate because there was lull or stuff going on, so we got distracted” (Postinterview 

Response, 18:27). E3 stated that she liked the integration of labs, but they needed to go beyond 

cookbook labs to “labs that make the students think on a deeper level” (Postinterview Response, 

19:56). Overall, the preservice teacher’s perceptions of the cooperating teacher remained 

unchanged throughout the semester. 

At the end of the internship semester, E3 was asked to define reformed teaching methods 

again, to which she responded that reformed teaching practices were “specific to the students, it 

just depends on students’ needs and how all the students learn the best way” (Postinterview 

Response, 00:51). The postinterview reflection demonstrated that E3 changed her understanding 

of reformed teaching practices as “non-traditional forms of teaching” (Preinterview Response, 

01:16) to a more clarified definition of instruction that was “specific to the students” 

(Postinterview Response, 00:51). E3 shared that she learned about reformed teaching methods in 

her collegiate methods courses and she described an example of reformed teaching methods as 

“an inquiry-driven lesson, which can lead to experiments that are student-led” (Postinterview 

Response, 01:41). When asked to reflect on reformed teaching methods she personally 

implemented during her internship semester, E3 recalled, 

I did an inquiry-based three-day lesson where the students planned their experiment, I 
mean they needed a little help because they've never really done anything like that. But it 
was student-led and they got to talk through everything they saw and came to their own 
conclusions, and then applied what they learned later. There was a little bit of interactive, 
dialogic discussion where I would ask, “Okay, so what's the topic that we're kind of 
struggling with? Let's do this.” And then I had them describe it or talk about it or draw it 
on the board. And then we opened up to a class discussion where other students shared 
their answers to, “What does somebody else think? How are we going to work this out? 
What do we think is actually going on? How is that happening? So yeah, interactive 
student purpose stuff. (Postinterview Response, 02:47) 
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E3’s attitude at the end of the study was described in her postinterview response when 

asked if she felt prepared to teach in her own secondary classroom, and she responded, 

That would be a yes and no. Yes, because it is my content so I understand everything. 
And now that I've gone through all these collegiate education courses, classroom 
observations and debriefing sessions, I feel a lot more prepared. So I feel prepared in that 
sense, but I also don't feel prepared. Because, at my future job it will be all me and I don't 
know what to anticipate, but at the same time, I think I won't crash and burn. 
(Postinterview Response, 12:05) 
 

E3 was the only participant in the study who reported feeling semiprepared to teach in her own 

classroom. This may be partially due to the disjointed relationship and teaching strategies 

between the preservice and cooperating teacher. E3 also attributed this sensation of feeling 

unprepared to teach in her future to classroom to losing teaching time due to COVID. She stated, 

“I just missed a lot of teaching time and practice and reflection. I missed a whole month and a 

half of that” (Postinterview Response, 13:02).  

Perceived Level of Support 

 The preservice teacher was asked to identify her perceived levels of support at the end of 

the internship semester. E3 provided a list of supports with the most valued support ranked as 

number 1 and decreasing by rank of importance of value or level of support as the numeric value 

moved away from 1. E3’s pre- and postresponses for level of supports were compared (see 

Appendix BH). E3 perceived classroom observations and debriefing sessions to be the most 

important level of support provided in the internship by the end of the semester. Another area of 

interest was noted in the jump in level of support for the collegiate methods courses from fifth-

place rank to third place. 

When asked to describe her thinking behind her top level of support, E3 stated that the 

classroom observations and debriefing sessions provided her with “immediate support and 

feedback, whereas the PLC was meant more for long-term big improvements” (Postinterview 
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Response, 04:33). E3 justified her second level of support, LIST cohort fellows and preservice 

secondary science education peers, by stating, “Having LIST fellows and preservice secondary 

science education peers was like science moral support, as opposed to just general support [such 

as support provided by the PLC or CMT]. Generally, I'm falling apart and scientifically I'm 

falling apart” (Postinterview Response, 29:22). The last choice of technology was more of a self-

fulfilling prophecy of the teacher anticipating that she would not use the technology in her 

internship at the beginning of the semester; therefore, she did not use the technology resources 

by the end of the semester. E3 was also asked why the collegiate methods courses moved up a 

slot in level of support and she responded that she “realized we talked about theories in college 

courses to be used in the classroom, applied them in the classroom and then came back and 

reviewed them in the college course as to how it went” (Postinterview Response, 08:56). E3’s 

postreflection demonstrated how preservice teachers can be held accountable to implement 

reformed teaching practices, through their classroom observation and debriefing sessions and 

collegiate methods courses. 

Experimental Group Qualitative Comparison 

 All participants in the experimental group originally expressed concern over differences 

in their personal teaching methods compared to their cooperating teachers. By the end of the 

study, E2 adopted several of his cooperating teacher’s teaching methods and grew to understand 

the value of reformed teaching practices in the secondary science classroom. E1 and E3 also 

noted the value of reformed teaching methods in the classroom, but they pioneered reformed 

teaching practices in their placements. E1 and E3 both chose to use different teaching methods in 

the classroom than what was modeled for them, with E1 using differing classroom management 
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techniques other than Class Dojo and E3 steering away from cookbook labs and direct 

instruction.  

 Some of the concerns at the beginning of the internship ranged from unfamiliarity with 

science content to possible instructional conflicts with the cooperating teacher. However, each 

participant in the experimental group conquered their concerns by working alongside and 

collaborating with their cooperating teacher. By the end of the study, the experimental group 

participant concerns shifted toward the classroom structure, such as the classroom management 

procedures and routines, of their future classroom. E1 and E2 worked with their cooperating 

teachers and PLC to build their knowledge and experience in classroom management and 

preparation of future lessons, whereas E3 chose to research how to access unfamiliar content 

knowledge on her own, for example, rather than reaching out to her PLC or cooperating teacher.  

 E1 and E2’s attitudes throughout the internship semester were positive, with 

determination to grow as professional educators and to hone their teaching skills in the 

classroom. However, E3 was a suboptimal case, with data patterns different from the established 

norms set forth by the other experimental and control group participants. For example, E1 and 

E2 felt ready and excited to enter their future classrooms, prepared to face any obstacle or 

challenge with the tools they built with their PLC team and cooperating teachers, whereas E3 felt 

semi-prepared to enter the secondary science classroom on her own, which may have partially 

been due to her lack of buy-in to the teacher growth process. Evidence of E3’s mindset was 

observed in her (a) lack of preparation to present her perceptions of her school culture at both 

PLC meetings, and (b) lack of lesson preparation when saying in her prelesson reflection for 

classroom observation #2 that she would be covering Punnett’s squares, which were not 

discussed in the actual lesson. 
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 All three preservice teachers in the experimental group identified classroom observations 

and debriefing sessions within their top two levels of perceived support in the internship program 

in their postreflection responses. E1-E3 stated the classroom observations and debriefing 

sessions provided real-time feedback about their specific teaching methods and helped them 

hone their teaching skills. It is interesting to note that E1 and E2 listed cooperating teacher 

support and professional learning community (PLC) support within their top three levels of 

support in their post-reflections. However, E3 did not mention her cooperating teacher as any 

form of support and she described the PLCs as “nice, but not necessary” (Postinterview 

Response, 04:33).  

 The experimental group participants discussed a wide array of topics in their PLC 

meetings, ranging from time management strategies, classroom observation reflections, and 

lesson preparation to accessing resources about field trips, lesson plans, literacy, and labs. All 

PLC teams discussed the preservice teachers’ classroom observations and professional growth 

and E1 and E2’s PLC team were utilized to assist in lesson plan preparation for the classroom. 

Each experimental group participant led their own PLC team and chose to use it to best fit their 

needs. For example, E1 was unfamiliar with her physics about content area, she utilized her PLC 

team to assist her in building her content knowledge. E1 also chose to ask all her PLC members 

to be present during her classroom observations, unlike E2 and E3 whose university content 

specialists were not privy to the classroom observations. It is hypothesized that how much the 

participant bought into the process of the PLC and used the PLC to their advantage determined 

how integral the participant perceived the need for PLC support in the internship semester. For 

example, E3 did not utilize the PLC to reflect deeply about her own teaching practices and did 

not buy in to the PLC support process, which led to her reporting PLC support as “nice but not 
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necessary” (Postinterview Response, 04:33), whereas E2 began to tap into the resources of his 

PLC during his internship semester, which led to his perspective of viewing the internship 

without PLC support as “doable, but much more difficult” (Posinterview Response, 30:41). On 

the other hand, E1 fully took control of her PLC and used the team to her advantage, which led 

to her viewpoint of PLC support being “absolutely necessary” (Postinterview Response, 41:13). 

It was also interesting to note that E2 and E3 were the only two study participants coming 

from out of state to complete their education degree. E2 and E3 mentioned how they originally 

thought their high school placement would be like the schools they attended growing up, but 

both highlighted their changes in their school culture perceptions and teaching experiences. Two 

experimental group participants (E2 and E3) acknowledged they came into the internship with a 

different lens based on their lived and background experiences; whereas E1 who was born and 

raised in the same state of her internship placement did not make this connection to her cultural 

lens. Also noteworthy was E1 and E2’s realization of needing to teach in a different way than 

they were taught in high school. Both preservice teachers (E1 and E2) recognized the need to 

move toward reformed teaching methods and away from direct instruction.  

A comparison of the experimental group’s identified areas of growth was reviewed (see 

Appendix BI). The areas of growth collaboratively chosen by the preservice teacher and the 

observer to be worked on before the next observation are bolded in the table. The experimental 

group shared several areas of growth common to most novice teachers, especially time and 

classroom management skills, lesson pacing, and the utilization of explicit instruction. Overall, 

all experimental group participants retained an optimistic attitude about their internship, except 

E3. An increase in Pedagogical Content Knowledge (PCK) was also observed in E1 and E2. E3’s 

PCK skills remained fairly constant, with a low understanding of the content and a lack of 
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understanding in pedagogical knowledge as to how to disseminate content knowledge to her 

students.  

A shift in how the experimental group participants defined reformed teaching practices 

was noted from the beginning to the end of the study. The participants began their internship 

semester defining reformed teaching practices as (a) “teaching methods different than your 

traditional methods of lecture- based teaching” (E1, Preinterview Response, 00:47), (b) 

“Anything other than direct instruction” (E2, Preinterview Response, 02:05), and (c) “non-

traditional forms of teaching” (Preinterview Response, 01:16). However, by the end of the 

internship semester, the preservice teachers clarified their definition of reformed teaching 

practices to (a) “student-driven instruction” (E1, Postinterview Response, 02:04), (b) “student-

oriented and student-centered” (E2, Postinterview Response, 01:00) instruction; and (c) 

instruction that was “specific to the students” (E3, Postinterview Response, 00:51). This shift 

toward student-centered instruction highlighted the preservice teachers’ perceptions of reformed 

teaching practices as an instructional approach meant to meet the individualized needs of all 

learners in the classroom. 

Overall, all experimental group participants reported feeling prepared for their future 

secondary science classroom except E3, who reported feeling semiprepared for the teaching 

field. E1 and E2 described their internship placements as a safe environment to grow and hone 

their teaching skills. E3 felt the internship did not allow her enough time to practice teaching due 

to it being cut short because of COVID. 

Cross-Case Analysis 

In this section, the group findings were compared using a cross-case analysis with the 

control versus the experimental group. E3 represented a suboptimal case, which demonstrated 
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different data patterns when comparing the experimental and control group norms. Five of the 

six (all but E3) study participants maintained a positive, upbeat attitude throughout the internship 

experience. All secondary science preservice teachers identified their internship placements as a 

supportive environment to practice and hone their teaching skills, except E3.  

At the beginning of the internship, both groups were concerned about possible 

instructional conflicts with their cooperating teachers. The experimental group also noted a 

concern about the unfamiliarity of specific science content at the beginning of the semester, 

whereas the control group mainly focused on earning the respect of their students. The difference 

in concerns at the beginning of the internship was understandable since the experimental group 

participants were placed in their internship assigned placements halfway through the fall 

semester and the control group entered their internship placement classroom at the beginning of 

the spring semester. This gap in time made the control group participants feel left behind 

compared to the experimental group when trying to learn their school culture and build 

relationships with their students in an abbreviated amount of time. The study participants 

conquered their concerns by working alongside and collaborating with their cooperating teacher, 

except E3. All study participants noted they conquered their initial fears by practicing teaching in 

the classroom and building relationships with the students. By the end of the study, both group’s 

concerns shifted toward the consideration of instructional and management choices for their 

future classrooms. 

Qualitative data from the two classroom observations were compared. A comparison of 

the study participants’ identified areas of growth collaboratively chosen to be worked on before 

the next observation were reviewed (see Appendix BJ). Common to most novice teachers, both 

groups shared several areas of growth, especially time and classroom management skills. It 



	

 164 

should be noted that in comparison to other study participants, C3 struggled less with classroom 

management and was able to focus more on the growth of her reformed teaching methods. This 

finding may be partially attributed to C3’s cooperating teacher’s established classroom 

management policies, which meant fewer behavioral issues during the preservice teacher’s 

teaching days. 

Over the course of the study, an increase in Pedagogical Content Knowledge (PCK) was 

observed in four of the six study participants (E1, E2, C2, and C3). C1’s PCK skills remained 

fairly constant from classroom observation #1 to #2, with a deep understanding of content, but a 

disconnect in pedagogical knowledge as to how to disseminate her knowledge to the students. As 

the suboptimal case, E3’s PCK skills remained fairly constant, with a low understanding of the 

content and a lack of understanding of pedagogical knowledge throughout the study. The 

experimental group was the only group to recognize how their background and lived experiences 

colored their perspectives and experiences in the internship. This may partially be attributed to 

E2 and E3 being the only study participants coming from out of state to complete their education 

degrees. Two experimental group participants (E2 and E3) more readily recognized the 

internship placement setting as more foreign than what they were used to in their own childhood, 

since it was so different from where they grew up. E1 and E2 were also the only two participants 

to note their realization of need to teach in a different way than were taught in high school. Both 

preservice teachers (E1 and E2) recognized the need to move toward reformed teaching methods 

and away from direct instruction.  

A shift in how the study participants defined reformed teaching practices was noted from 

the beginning to the end of the study. All study participants began their internship semester 

defining reformed teaching practices as something other than direct instruction but clarified this 
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definition by the end of the study to student-centered teaching methods. This shift toward 

student-centered instruction demonstrates the preservice teachers’ changing perceptions or 

understanding of reformed teaching practices as an instructional method meant to meet 

requirements for hands-on learning to a tool meant to meet the needs of all learners in the 

classroom. 

All but E3 reported feeling prepared and excited to teach in their future classrooms. E3 

reported feeling semiprepared for the teaching field because she felt she was not allotted enough 

time to practice teaching in the internship, due to it being cut short because of COVID. The rest 

of the study participants attributed their feeling of preparedness to the levels of support they 

received in the internship, ranging from support from the classroom observations and debriefing 

sessions, cooperating teacher, clinical master teacher team (control group), and professional 

learning community (experimental group).  

Perceived Levels of Support 

All study participants identified classroom observations and debriefing sessions within 

their top two levels of perceived support in the internship program in their post-reflection 

responses. The study participants felt the classroom observations and debriefing sessions 

provided real-time content-specific feedback about their personal teaching methods and helped 

them hone their teaching skills. Four of the six study participants noted the support they received 

from their cooperating teacher as providing a positive impact in their teaching methods and 

growth as an educator, except for E3 and C3. Although C3’s philosophy of teaching and 

instructional methods clashed with her cooperating teacher, she still utilized a growth mindset 

throughout the study to learn from her cooperating teacher and internship placement 
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environment, whereas E3 maintained her fixed mindset by not asking her cooperating teacher for 

assistance and perceiving the cooperating teacher and PLC team as not supportive or helpful. 

Comparing the experimental and control group responses, the experimental group 

participants received two professional learning community (PLC) team meetings, where 

metacognitive reflection and reformed teaching methods were promoted. E1 and E2 reported the 

PLC support within the top two levels of needed support, whereas E3 ranked the PLC team 

support in fifth-place and described the PLCs as “nice, but not necessary” (Postinterview 

Response, 04:33). E1 and E2 listed support from their cooperating teacher within their top three 

levels of support in their postreflections. However, E3 did not mention her cooperating teacher as 

any form of support.  

From the control group perspective, all control group participants listed university 

support, such as education professors and collegiate methods courses in the top three levels of 

support in their postreflections. The control group shared they felt the collegiate methods courses 

and university support taught them about educational theories, such as how to plan lessons and 

about reformed teaching practices. However, the control group clarified they felt the classroom 

observations and debriefing sessions held them accountable for the implementation of reformed 

teaching methods in the classroom.  

Support provided by the clinical master teacher (CMT) team was also discussed. The 

control group received at least one classroom observation from clinical master teachers and 

attended professional development meetings provided by the CMT team. And all study 

participants were exposed to CMT support via meetings during their internship semester, except 

E1. All study participants involved in CMT meetings described them as a space to de-stress, 

discuss generalized topics with fellow interns, and receive moral support. E3 was the only 
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experimental group participant to rank CMT support as a level of support during their internship 

semester, and she ranked it in sixth place. The control group participants also had one 

participant, C2, who valued the CMT support more so than her fellow group members, by 

maintaining her identified level of support from the CMT team as her first-place ranking. 

Similarly to E3, C1 and C3 ranked CMT support in sixth place. 

Conclusion 

The participants’ overall attitudes, perspectives, and perceived levels of support provided 

an added dimension to the quantitative data. The qualitative strand reported results from the two 

classroom observations, two debriefing sessions, pre- and post-semistructured interviews, PLC 

agenda forms (experimental group only), Content Representation measurement (CoRe) 

Instrument, and a measurement instrument for Pedagogical and Professional-experience 

Repertoires (PaP-eR) (Loughran et al., 2004). A response to the main overarching researching 

question and research questions #1-4 are addressed in Chapter 5 in the triangulation of data 

section.  
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

A convergent mixed methods design was used in this study, with the merging of the 

simultaneously collected qualitative and quantitative data to “provide a comprehensive analysis 

of the research problem” (Creswell & Creswell, 2018, p. 15). Another component to ensure the 

trustworthiness of qualitative data was use of the triangulation technique (Teddlie & Tashakkori, 

2009). This chapter begins with a point of integration, which integrates findings from the 

quantitative and qualitative data. The chapter also consists of the restatement of the research 

questions, triangulation of data, conclusions, recommendations for future studies, and conclusion 

of the study. 

Point of Integration 

 This section integrates findings from quantitative and qualitative data to more clearly 

understand data points of interest and deeper responses to the research questions. This section 

identifies how the qualitative findings enhance or explain the quantitative results. All 

quantitative data were found to be statistically not significant, which was mainly attributed to the 

small sample size of the study. Therefore, the qualitative data strand provided more salient 

information than the quantitative results and the quantitative results will not be discussed in this 

chapter. Due to the unique data points of interest for each study participant, a point of integration 

was provided for each participant. The data points of interest focused on the movement of self-

identified levels of support throughout the study and changes in the preservice teachers’ 

perceptions about their cooperating teachers. A table listing the data points of interest for each 

study participant is provided to assist in the point of integration discussion (see Appendix BK). 
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C1 

One data point of interest, the movement of self-identified levels of support, was noted 

for C1. From the pre- to post- semistructured interview reflections, C1 moved university support 

from third to second place, for example, and support from her collegiate methods courses from 

second to third place. When asked why she switched the ranking placements for the university 

support (up one slot) and the collegiate methods courses (down one slot) in her post-reflection, 

she shared that university support, such as education professors, helped her “think through 

actually implementing the strategies I learned in my methods courses” (Postinterview Response, 

05:08). The preservice teacher leaned on supports that were readily available to her in the 

secondary science classroom, such as the ability to reach out to university support via a phone 

call or email. In her self-reported levels of support, C1 maintained the classroom observations 

and debriefing sessions in the first-place position and CMT meetings in last place. When asked 

to justify why she maintained classroom observations and debriefing sessions in the first-place 

slot, she noted that the classroom observations and debriefing sessions were 

a sounding board of like, ‘Am I in the wrong?’ or ‘How do I approach this or that kind of 
stuff?’ And also helped me with the planning stuff. I like the help that I got from the 
classroom observations and debriefing sessions and university support, especially with 
thinking through lessons and how to approach a topic and stuff like that. (Postinterview 
Response, 17:54) 
 

Although she described her CMT meetings as a good space to “de-stress and talk things out,” 

(Postinterview Response, 19:34) in her post-semistructured interview response, she also felt the 

CMT support lacked content-specific real-time feedback to meet her individualized teaching 

needs. C1 reflected on her internship semester supports by noting that support from the CMT 

team alone would not have been enough to sustain her through her internship and that classroom 

observation and debriefing sessions were essential to an effective internship semester, as 
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evidenced in her postinterview statement, “CMT teams were meant as a place to de-stress and 

get general education resources, but university support and classroom observations and 

debriefing sessions gave me real-time feedback as to how to implement educational theories 

learned in the collegiate classroom” (Postinterview Response, 19:34). 

C2 

One data point of interest in regard to her self-reported levels of support was observed for 

C2. In her pre-semistructured interview, C2 reported support received from the clinical master 

teacher (CMT) team in the top-ranked position and support from the classroom observations and 

debriefing sessions in the second-ranked slot. However, at the end of study, C2 reported the 

supports received from the CMT team and classroom observations and debriefing sessions tied in 

the first-place position. When asked why she moved the classroom observations and debriefing 

sessions up to tie with CMT team support, she shared that although the CMT team provided her 

with moral support, she also recognized the equal importance of receiving content-specific 

immediate feedback on her teaching methods. In her postreflection, C2 shared, 

The classroom observations and debriefing sessions provided one-on-one support. You've 
got to sit there and watch me teach. You told me exactly what I needed to work on, 
exactly what I excelled in, whereas the CMT was more like, if I was struggling with 
something in every class, like classroom management or something with my teacher, the 
other interns were there to kind of be like, “Hey, we're going through the same thing.” I 
feel like they were both equally beneficial. (Postinterview Response, 07:00)  
 

When asked about why the edTPA support sessions remained in the last place position, she 

stated that she felt the edTPA support team was meant for the sole purpose of “just helping us 

pass the edTPA,” which they did (Postinterview Response, 07:05). The preservice teacher felt 

the edTPA support team only assisted her with a small portion of the internship and did not 

contribute to her overall progress and growth as a teacher. 
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 C2’s qualitative data demonstrated that she gained value in the classroom observations 

and debriefing sessions (moved to first-place rank in levels of support to tie with CMT team) as 

she recognized the importance of content-specific immediate feedback to aid the growth of her 

teaching methods. Of the three control group participants, C2 found the most value in the CMT 

team support, where she maintained its first-place position of support throughout the internship 

semester. However, all control group participants, including C2, noted that if the internship 

solely provided interns with CMT support (and classroom observations and debriefing sessions 

provided by someone other than myself), the CMT team would not have been enough support. 

C2 stated, “I would prefer not to have just the CMT team or just the classroom observations and 

debriefing sessions for internship support. I would have to have both to be successful” 

(Postinterview Response, 05:37). 

C3 

 Two main data points of interest, (a) change in the perception of her cooperating teacher; 

and (b) movement of self-identified levels of support, were noted for C3. When reflecting on her 

cooperating teacher’s teaching methods at the end of the internship semester, C3’s perspective 

about her cooperating teacher changed: 

I gained more insight into how my cooperating teacher taught as the semester went on. 
She's very good at teaching her content. She's very good at having high expectations for 
the students as to what they're supposed to learn. And she's really, really good at teaching 
students how to meet those expectations. I was really impressed that her seventh and 
eighth grade students were performing at more of a high school level. I believe that my 
cooperating teacher has a heart for students and really want students to succeed but I 
don't feel like that was always conveyed to the students. Overall, her interactions with the 
students didn't necessarily change over time, but as I got to know my cooperating teacher, 
I could see that how she truly felt about them sometimes wasn't always reflected in the 
relationship she had with them. (Postinterview Response, 27:39) 
 

C3 also described the reasoning behind her original concerns with her cooperating teacher by 

stating, “One of my friends was placed with my cooperating teacher the previous semester and 
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they had a lot of disagreements. So, I was originally very concerned because the majority of my 

grade came from my cooperating teacher” (Postinterview Response, 14:42). 

 C3’s self-identified levels of support provided three areas of interest: (a) switching 

placements of the perceived support provided by the collegiate methods courses (moved from 

first to second place) and the classroom observations and debriefing sessions (moved from 

second to first-place), (b) the addition of edTPA support to the support list, and (c) maintaining 

support from the College of Education and Office of Clinical Experiences in the last position. 

When asked why she chose her top level of support, she provided the following postsurvey 

response: 

I think the classroom observations and debriefing sessions were the most helpful. The 
classroom observations and debriefing sessions confirmed like, “I know you've been 
taught to do this, this and this, and I saw that so clearly in you're teaching and that was 
great.” And it was also helpful in situations where, you know, there were weaknesses in 
my teaching and you had really good encouragement and advice for what to do about that 
and could point me back to things that my methods professors taught me. (Postinterview 
Response, 10:02) 
 

She also mentioned the science education specialist knew what was expected of the preservice 

teachers from the collegiate level and in application in the classroom, which was knowledge her 

cooperating teacher and clinical master teacher (CMT) team lacked. C3 also stated that her 

collegiate methods courses were important, as seen in her postinterview response: 

What I learned in the methods courses is still really important, that's where I learned 
about the theories that I need to implement in the classroom. But the classroom 
observations and debriefing sessions were helpful in actually implementing what I 
learned from the collegiate classroom. (Postinterview Response, 11:57) 
 
C3 noted the “encouragement and support” provided in the debriefing sessions also 

helped her maintain a positive growth mindset in her challenging placement classroom 

(Postinterview Response, 06:21). The preservice teacher reported that she would not have felt 

supported enough solely with learned knowledge from her collegiate methods courses and her 
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CMT team (who provided feedback about teaching methods from a noncontent-specific 

standpoint). She stated that CMT support alone “would not be sufficient” (Postinterview 

Response, 08:27).  

C3 noted that she added in the edTPA support (fifth place) to her levels of perceived 

support in postinterview because she found value in the edTPA team’s assistance in helping her 

pass the edTPA for certification and that she “liked the edTPA support” (Postinterview 

Response, 13:04). The preservice teacher understood the importance of support from the College 

of Education and Office of Clinical Experiences to assist her in earning her teacher certification 

and qualifications to teach in her future classroom, but did not see them as impactful to her 

growth as a professional educator, which was evidenced by her postinterview reflection, “The 

College of Education and Office of Clinical Experiences were helpful but detached from the 

internship experience as I had to email them for assistance and sometimes did not hear back from 

them” (Postinterview Response, 11:37). On a side note, C3 noted support from her Clinical 

Master Teacher (CMT) team in sixth place in her postinterview and stated she would not have 

felt supported enough solely with learned knowledge from her collegiate methods courses and 

her CMT team (who provided feedback about teaching methods from a noncontent-specific 

standpoint). She stated that CMT support alone “would not be sufficient” (Postinterview 

Response, 08:27). 

E1 

One main data point of interest, the movement of self-identified levels of support, was 

observed for E1. E1’s self-identified levels of support provided three areas of interest: (a) 

maintaining the PLC team support in the first-place position and the classroom observations and 

debriefing sessions in the second-place position, (b) the addition of field trip experiences, and (c) 
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moving her perceived level of support from the collegiate methods courses from third to last 

(sixth) place. When asked about her top and last choices, E1 responded, 

I feel like I would have floundered significantly had I not had the PLC support. I would 
have been even more stressed because, not only did I have all these collegiate 
assignments to complete but I would have also had to learn physics on the side on my 
own. (Postinterview Response, 41:13) 
 

When asked why she ranked classroom observations and debriefing sessions as her number 2 

level of support, she stated that they encouraged ongoing metacognitive reflection, as evidenced 

in her response, “The classroom observations and debriefing sessions just kept me in a very 

reflective mindset about my teaching even after the observation and debriefing sessions were 

concluded” (Postinterview Response, 37:37).  

When asked why she chose to add field trip experiences to her levels of support in her 

post-semistructured interview reflection, she shared the field trips provided her with educational 

resources she could use in her classroom and that the experience helped her learn, “where I can 

take my students and even activities I can use to help my students, such as learning about 

activities to help my students understand polymerase chain reactions” (Postinterview Reflection, 

13:12). In regard to her movement of the collegiate course methods support from the third to 

last-place position, E1 felt overwhelmed by the added collegiate assignments during the 

internship semester. In her post-semistructured interview, E1 shared that she felt the additional 

collegiate methods courses required for the experimental group participants caused more of a 

distraction than a help in her growth as a professional educator, as evidenced by this post-

interview reflection: 

I had very high expectations for it (CSE 565) to be a very supportive thing to aid me and 
kind of build me as a teacher, but it ended up adding more conflict and stress for me this 
semester and I didn't see it as beneficial as it could have been. I struggled with kind of 
understanding the professor and kind of understanding his academic language and what 
he was wanting for certain things. The papers he had us write, they were very long and 
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detailed. It was confusing because I wasn’t very clear about what he wanted, which 
caused me to have to re-edit my papers multiple times, which took time away from my 
edTPA and focusing on stuff that I wanted to do in the classroom. So, it just kind of was 
more time consuming for me and stressful. (Postinterview Response, 16:21) 
 

Overall, by the end of the internship she felt edTPA and the collegiate methods course hindered 

her from fully experiencing her internship semester. It was also interesting to note that E1 and E3 

did not mention support provided to them by the university as a level of support that impacted 

their teaching practices.  

E2 

 One data point of interest, the movement of self-identified levels of support, was noted 

for E2. Before going further, it is important to note that E2 was the only study participant to fail 

his first submission of the edTPA, he missed the passing grade by 3 points. This led to him 

working with additional university support to remediate his original submission and resubmit 

during the internship semester. He passed edTPA with his second submission. The additional 

stress caused by the failure of the first attempt and concern over passing the second attempt may 

have impacted or influenced his interview reporting.  

 E2’s self-identified levels of support provided two areas of interest: (a) the movement of 

PLC support from the third slot to the second-place position to tie with cooperating teacher 

support, and (b) maintaining the rank of classroom observations and debriefing sessions in the 

first-place position. E2 found value and support from his professional learning community 

through the collaborative experience and feedback from his PLC team members, as seen through 

his statement, “Getting feedback and knowledge and even sharing their [PLC members] thoughts 

and what they've gone through was invaluable” (Postinterview Response, 07:31). He also noted 

that he would have scored the PLC support higher if they were able to meet more times. 

However, due to COVID, the internship semester was cut short. In regard to support from his 
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cooperating teacher and classroom observations and debriefing sessions, E2 stated, “feedback 

from my classroom observations and debriefing sessions and cooperating teacher helped me 

figure out what to improve on and what to look out for” (Postinterview Response, 03:43).  

This reflection demonstrated that E2 valued real-time immediate feedback on his personal 

teaching methods and that he maintained a growth mindset throughout the internship.  

The preservice teacher came into the internship semester ready to grow as a teacher and 

he valued classroom observations and debriefing sessions, support from his PLC team, and 

ongoing feedback from his cooperating teacher as his most impactful supports on his teaching 

practices. It is also important to note that E2 was the only experimental group participant to 

mention university support in his self-identified levels of support during the internship. He ended 

the internship with university support ranked as his third-place support. E2 defined university 

support as additional support received from the university above and beyond the collegiate CSE 

565 course, such as support from professors or the university to pass the edTPA. 

E3 

E3 represented a suboptimal case in this study, which demonstrated different data 

patterns compared to the experimental and control group norms. One main data point of interest, 

the movement of self-identified levels of support, was observed for E3. E3’s self-identified 

levels of support provided two areas of interest: (a) the exchange of classroom observations and 

debriefing sessions (moved from second place to first place) and LIST cohort and secondary 

science education peer support (moved from first place to second place) and (b) moving support 

from collegiate methods courses from the fifth-place position to the third-place slot. When asked 

to explain why she moved the classroom observations and debriefing sessions to the first-place 

position, E3 stated that the classroom observations and debriefing sessions provided her with 
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“immediate support and feedback, whereas the PLC was meant more for long-term big 

improvements” (Postinterview Response, 04:33). In regard to the LIST cohort and secondary 

science education peer support being placed in the second slot, E3 highlighted the need for 

networking connections with peers who were going through shared lived experiences by stating, 

“Having LIST fellows and preservice secondary science education peers was like science moral 

support, as opposed to just general support [such as support provided by the PLC or CMT]. 

Generally, I'm falling apart and scientifically I'm falling apart” (Postinterview Response, 29:22). 

When asked about the movement of the collegiate methods course support from the fifth- to 

third-place position, she mentioned that she “realized we talked about theories in college courses 

to be used in the classroom, applied them in the classroom and then came back and reviewed 

them in the college course as to how it went” (Postinterview Response, 08:56). Unlike E1 and 

E2, E3 perceived the collegiate methods courses as a space for reflection about their teaching 

methods, rather than as an additional strain or stress due to added collegiate assignments. It is 

also important to note that E3 did not identify university support or her cooperating teacher as 

any level of support for her during the entire internship semester. The PLC agenda notes also 

documented E3’s level of unpreparedness at each meeting and her efforts to move the team 

discussion away from her personal teaching methods. 

Restatement of Research Questions 

Main overarching research question: How do professional learning communities 

support reformed teaching practices? 

1. What pathways were needed for preservice secondary science teachers to implement 

reformed teaching practices in the secondary science classroom? 
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2. How do preservice science teachers describe and interpret their experiences during 

Professional Learning Community (PLC) discussions? 

3. How do participants perceive the impact of support provided through the teacher 

education program on their teaching practices? 

4. What was the impact of the full teacher preparation experience on the participants’ 

science classroom teaching practices? 

The triangulation of qualitative and quantitative findings addressed the main overarching 

research question and research questions #1-4. Due the qualitative nature of the questions, an 

overlap in data used in response existed when answering research questions #1-4.  

Triangulation of Data 

In a convergent mixed methods study, data are simultaneously collected, which does not 

lend itself well to data triangulation. In data triangulation, different data sources are triangulated 

by “examining evidence from the sources and using it to build a coherent justification” (Creswell 

& Creswell, 2018, p. 200). All quantitative data were deemed statistically not significant, but the 

qualitative findings further refined and better articulated the research questions. The qualitative 

data, in the form of classroom observations and debriefing sessions, pre- and post-semistructured 

interviews, PLC agenda forms, Content Representation measurement (CoRe) Instrument, 

Pedagogical and Professional-experience Repertoires (PaP-eR) (Loughran et al., 2004), and a 

poststudy interview elicited deeper understanding and clarity behind the data findings. This 

section provides a response to the overarching research question, and responses to research 

questions #1-4.  
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Main Overarching Research Question Response 

Main Overarching Research Question: How does a professional learning community 

support reformed teaching practices? 

The main overarching research question was addressed using quantitative and qualitative 

data. From the quantitative standpoint, the level of reformed teaching practices was reported 

using the Reformed Teacher Observation Protocol (RTOP) instrument. Descriptive statistics, 

Mann-Whitney test, and Wilcoxon signed rank test deemed the RTOP data were statistically not 

significant. The lack of statistically significant data made the qualitative data important to 

answering the overarching research question.  

The qualitative measurement instruments used to answer the overarching research 

questions were the professional learning community (PLC) agenda forms and the preservice 

teachers’ perceived levels of support in the pre- and post-semistructured interviews. The 

experimental group participants guided the focus of each PLC meeting. As recommended by 

Kent and Simpson (2009) and Linder et al. (2012), all PLC teams discussed the experimental 

study participants’ metacognitive reflections of their teaching methods and provided ongoing 

support to assist the preservice teacher in their growth as professional educators. 

E1-E3 discussed a wide array of topics in their PLC meetings, ranging from time 

management strategies, classroom observation reflections, and lesson preparation. All PLC 

teams discussed the preservice teachers’ classroom observations and professional growth. E1 and 

E2’s PLC team were also utilized to assist in lesson plan preparation for the classroom. In all 

PLC meetings, reformed teaching practices were encouraged and promoted by the PLC team 

members (university content specialist, mentor teacher, and science education specialist/myself) 

through the sharing of lived experiences and resources. The preservice teachers were also asked 
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to reflect upon their own teaching methods in each PLC session. It is important to note that the 

level of knowledge gained in the PLCs equaled the amount of effort and investment into the PLC 

meetings by the preservice teacher. 

For example, from the beginning of the internship, E1 believed that her PLC team would 

help her strengthen her areas of weakness, such as her content unfamiliarity and lesson 

preparation skills. E2 also perceived the PLC team as a reliable support system to assist him in 

growing as a professional educator, which was noted in his metacognitive reflections in his PLC 

meetings, along with asking the team for assistance with lesson preparation. However, E3 chose 

not to engage on a deeper level with the PLC team, which led to surface-level reflections, 

unpreparedness on the preservice teacher’s part to participate in the meetings, and less in-depth 

support provided by the PLC team.  

The experimental group participants reported the levels of support provided by their PLC 

team. E1 and E3 responded by saying, support from the PLC team during the internship was (a) 

“absolutely necessary” (E1, Postinterview Response, 41:13) and (b) “nice but not necessary” 

(E3, Postinterview Response, 04:33). E2 stated that if he had to complete the internship without 

PLC team support, it would be “doable, but much more difficult” (Postinterview Response, 

30:41). It is hypothesized that how much the participants bought into the process of the PLC and 

used the PLC to their advantage determined how the participant perceived the need for PLC 

support in the internship semester. 

Overall, the PLC teams supported reformed teaching practices by encouraging 

metacognitive reflection of the experimental study participants’ teaching methods and promoted 

the usage of reformed teaching practices in the classroom. A hypothesis generated from the data 
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for the overarching question was that the level of knowledge gained in the PLCs was observed to 

equal the amount of effort and investment put into the PLC meetings by the preservice teacher.  

Research Question #1 Response 

Research Question #1: What pathways were needed for preservice secondary science 

teachers to implement reformed teaching practices in the secondary science classroom? 

Research Question #1 was addressed using quantitative and qualitative data. Quantitative 

data for this question stemmed from the level of reformed teaching practices reported by the 

Reformed Teacher Observation Protocol (RTOP) instrument and the preservice teachers’ 

reported self-efficacy beliefs measured in the Science Teaching Efficacy Belief Instrument 

(STEBI). Since self-efficacy beliefs were tied into the participants’ self-confidence levels, the 

preservice teachers’ Self-Reported Confidence Levels (SRCL) were also analyzed from the 

preservice teachers’ semistructured interviews. Descriptive statistical analysis using a Mann-

Whitney and Wilcoxon signed rank tests revealed that the RTOP, STEBI, and SRCL data were 

statistically not significant.  

 When digging deeper into the qualitative data, specifically the pre- and post-

semistructured interviews, the type of mindsets, growth or fixed, seemed to have a bearing on the 

preservice teachers’ instructional choices in the internship. E3, for example, maintained a fixed 

mindset throughout the internship and felt more comfortable with support provided by her 

secondary science education peers, which was evidenced by her preference for group meetings 

that did not focus on her specific teaching practices. This fixed mindset was portrayed in (a) both 

her pedagogical and content knowledge levels, which were both rated low; (b) her 

unpreparedness to present her perceptions of her school culture at both PLC meetings #1 and #2; 

and (c) her documented choices of PLC discussion topics, such as a tour of the lab or field trip 



	

 182 

tips, that veered away from self-reflection on her teaching methods. Although all other study 

participants maintained a growth mindset besides E3, C1 also struggled to find her voice in the 

classroom, which led to difficulties when implementing instruction in the classroom, and low 

pedagogical knowledge levels.  

This research question examined different pathways the preservice teachers used to 

implement reformed teaching practices, such as via a change in self-efficacy beliefs, pedagogical 

content knowledge, or how the participants identified reformed teaching practices. At the 

beginning and end of the internship semester, study participants were asked to define reformed 

teaching methods. Over the course of the study, the preservice teachers’ perception of reformed 

teaching methods changed. At the beginning of the internship semester, all study participants 

identified reformed teaching methods as anything but direct instruction. The participants also 

mentioned they originally learned about reformed teaching methods in their collegiate methods 

courses.  

However, by the end of the internship semester, the study participants changed their 

interpretation of reformed teaching practices from “anything but direct instruction” to student-

centered teaching methods. When asked to provide examples of reformed teaching practices, the 

preservice teachers described varied levels of inquiry, such as coupled, guided, or directed 

inquiry to fit the individualized student needs. By changing their definition of reformed teaching 

practices, the ways the study participants implemented reformed teaching practices changed in 

the classroom observations as well. For example, E1’s classroom observation #1 utilized a full 

inquiry-based activity, but by the second classroom observation, she scaffolded the level of 

inquiry down to a guided-inquiry level of instruction, which her students could more easily 

follow. The most common definition in the systematic literature review described reformed 
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teaching practices as methods focused on student-centered teaching practices that involve 

inquiry-based teaching methods (Amolins et al., 2015; Barnea et al., 2010; Killough & Stuessy, 

2018; Piburn et al., 2000). This shift in definition of reformed teaching methods not only stayed 

within the boundaries of previous research, but also revealed that the level of inquiry-based 

instruction was chosen due to a student-centered teaching approach or individualized student 

needs. 

Research Question #2 Response 

Research Question #2: How do preservice science teachers describe and interpret their 

experiences during Professional Learning Community (PLC) discussions? 

To address the Research Question #2, qualitative data from the PLC agenda forms, 

semistructured interviews, and the preservice teachers’ perceived levels of support were 

analyzed. Similar to findings from Question #1, the experimental group participants’ mindsets 

determined how they experienced the PLC. It is hypothesized that in order for the PLC team to 

be effective, the preservice teachers had to buy in to the PLC support process in order for it to be 

successful. This observation confirmed Bond’s (2013) findings that preservice teachers must buy 

into the collaborative learning process for it to make a difference.  

The experimental group participants described and interpreted their experiences in their 

professional learning community meetings in different ways. The PLC discussions varied for 

each experimental group participant, but E1 and E2 maintained a growth mindset and common 

themes of discussion were identified from their PLC agenda forms. E1 and E2, for example, 

bought into the PLC collaboration and decided, independently of each other, to ask their PLC 

teams to assist them with deeper metacognitive reflections of their personal teaching methods 

and lesson preparation. Two experimental group participants (E1 and E2) asked their PLC team 
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members to hold them accountable for their growth as a teacher during their internship semester. 

Although I acted as the education specialist on all the experimental group’s PLC teams and 

encouraged metacognitive reflection during each session, teacher growth was noted to be 

dependent on the preservice secondary science teachers’ level of commitment and dedication to 

the PLC support process. Unlike E1 and E2 who viewed the PLC as a safe space to grow their 

personal teaching methods, E3 preferred to provide surface-level reflections of her teaching 

methods and tried to deflect PLC team member attention away from her growth as a teacher to 

other topics. E3’s attempts to deflect the PLC discussion away from metacognitive reflection of 

her teaching methods were observed in the PLC agenda meeting notes in the following ways: (a) 

her unpreparedness to report her perception of her placement school culture for both PLC 

meetings, (b) her request to tour the lab, (c) her request to discuss field trip forms, (d) her request 

to discuss varied lesson plan formats, and (e) request to discuss reading comprehension and 

literacy resources. 

The level of knowledge gained in the PLCs was directly related to the investment put into 

the PLC meetings by the preservice teacher. When asked to describe their perceived levels of 

support during the internship, E1 described the PLC support during her internship semester as 

“absolutely necessary” (Postinterview Response, 41:13). E2 also saw value in the PLC team 

support system. When asked how he would have coped during his internship semester without 

the support of his PLC team, he responded that it would have been “doable, but much more 

difficult” (Postinterview Response, 30:41). However, E3 did not place as much value in her PLC 

team as E1 and E2, which was evidenced by her ranking it as the fifth-place level of support in 

her internship experience and stating that she felt the PLC team support was “nice but not 

necessary” (E3, Postinterview Response, 04:33). It should also be noted that E1 and E2 ranked 
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PLC team support as their first- and second-place supports, respectively. As hypothesized in the 

sub-question #1 response, the preservice teacher may be provided with support, but they have to 

deem it as valuable or needed for it to be effective. 

Research Question #3 Response 

Research Question #3: How do participants perceive the impact of support provided 

through the teacher education program on their teaching practices? 

To address Research Question #3, qualitative data from the semistructured interviews and 

the preservice teachers’ perceived levels of support were examined. When addressing this 

question, the study participants identified their main levels of support as (a) classroom 

observations and debriefing sessions; (b) collegiate methods courses; (c) the university, such as 

education professors; (d) professional learning community (PLC) teams; and (e) clinical master 

teacher (CMT) teams. All study participants identified classroom observations and debriefing 

sessions within their top two levels of perceived support in the internship program in their post-

reflection responses. All preservice secondary science teachers in the study felt the classroom 

observations and debriefing sessions provided immediate content-specific feedback, which 

allowed them to enhance their individualized teaching skills. 

All control group participants and E3 ranked collegiate methods courses in the top three 

levels of support in their post-reflections. However, when comparing the study participants’ pre- 

to postinterview responses of self-identified level of supports, a trend was observed. All study 

participants who originally identified support from the collegiate methods courses as helpful to 

their teacher growth at the beginning of the internship semester, changed their perception to 

placing less value in support provided by collegiate methods courses by the end of the internship 

semester. Although both groups lost value in the support provided by the collegiate methods 
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courses, the control group and experimental group had very different reasons to explain the 

change. 

This loss in value may be partially attributed to whether the participants were enrolled in 

a collegiate methods course (CSE 565) during the internship semester. It is important to 

remember that the experimental group was enrolled in CSE 565 during the internship semester, 

whereas the control group completed their collegiate methods coursework the previous fall 

semester. With this in mind, the experimental group lost value in support provided by the 

collegiate methods courses by the end of the study due to feeling overwhelmed with the 

additional collegiate assignments required during their internship semester. However, the control 

group lost interest in the collegiate methods course support because they felt they had learned 

what they needed to know about educational theory while they were enrolled in their courses. 

For example, C1 reported, “I learned about the theories of education in my collegiate methods 

courses, but the classroom observations and debriefing sessions helped me with the actual 

implementation of reformed teaching practices” (Postinterview Response, 08:52). The control 

group also reported they perceived more support from the university, such as education 

professors, the further along they proceeded into their internship semester, as evidenced by C3’s 

postreflection statement: 

My university support is great. I can call them and pester them with lots of questions and 
tears and such. My professors have been wonderful and I feel like there's a lot of support 
there. Any support I find myself really needing, they [university support] are right there 
to provide that for me and be there for me. (Postinterview Response, 45:51) 
 
When parsing out support provided from the professional learning community (PLC) 

team to the experimental group and support from the clinical master teacher (CMT) team to the 

control group, possible relationships were noted. The PLC team support was hypothesized to be 

as effective as the investment placed into the PLC team by the experimental group participant. 
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E1 ranked the PLC team support as her first-place support and E2 ranked it as his second place. 

E3, on the other hand, ranked the PLC support at the fifth-place level and reported that she felt 

the PLC teams were “nice but not necessary” (E3, Postinterview Response, 04:33).  

When addressing CMT support provided to the control group, C1 and C3 reported their 

level of support or impact of the CMT on their teaching methods in sixth place. C1 and C3 

mainly felt the CMT team provided moral support and generalized feedback not specific to their 

content area. Due to the feedback not being personalized to the participant’s individual needs in 

the secondary science classroom, C1 and C3 did not perceive the CMT team as being very 

impactful to growing their teaching methods. However, C2 differed by ranking her CMT team 

and classroom observations and debriefing sessions tied in the first-place position for support 

during the internship. When asked why she felt the CMT team impacted her teaching methods so 

strongly, similarly to E3, C2 reported the need for social interaction with her peers. This reported 

need for social interaction provided further credence to Gemmell’s (2003) findings that 

preservice science teachers need time to reflect together as peers with shared lived experiences. 

When addressing how the study participants perceived the impact of support provided 

through the full teacher education program on their teaching practices, all study participants 

reported the classroom observations and debriefing sessions impacted their teaching methods the 

most. Throughout the progression of the internship, the study participants tended to cling to 

supports readily available to their physical location in the internship classroom. The 

experimental group participants found value in their PLC team support by ranking it within their 

top two levels of support, except E3 who was a suboptimal case. Since the control group did not 

have a PLC team to lean on for support, beyond the classroom observations and debriefing 

sessions, they depended on support from the university, such as their education professors. 



	

 188 

Rather than depending on their CMT Team for support, by reaching out to their education 

professors, the control group made their own professional learning communities. 

Research Question #4 Response 

Research Question #4: What was the impact of the teacher preparation experience on the 

participants’ science classroom teaching practices? 

When addressing the impact of the teacher preparation experience on the study 

participants’ teaching practices, several concerns were considered, such as the placement school 

environment, cooperating teacher’s teaching methods, and the preservice teachers’ mindset and 

perceived levels of support. These qualitative data were gathered from the study participants’ 

semistructured interview responses. Five of the six (all but E3) study participants maintained a 

positive, upbeat attitude and a growth mindset throughout the internship experience. All 

secondary science preservice teachers perceived their internship placements as a supportive 

environment to practice and hone their teaching skills, except E3.  

At the beginning of the study, both groups were concerned about possible instructional 

conflicts with their cooperating teachers. The experimental group also began the semester with a 

concern about the unfamiliarity of specific science content, whereas the control group focused on 

earning the respect of their students. All study participants noted they overcame their initial 

concerns through practicing teaching in the classroom and building relationships with the 

students. By the end of the study, both groups’ concerns shifted toward the consideration of 

instructional and management choices for their future classrooms. This shift may partially be 

attributed to the internship semester being cut short due to COVID and the preservice teachers 

feeling like they needed more time to practice before being released into their own secondary 

science classrooms. 
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When reflecting on the cooperating teachers’ teaching methods, three of the six study 

participants (E1, E3, and C3) chose to use different teaching methods in their future classroom 

than what was modeled for them in their placement classrooms. E1’s main concern with her 

cooperating teacher’s teaching methods involved the type of classroom management strategy 

employed in the classroom, which was Class Dojo. Other than not using Class Dojo, E1 reported 

feeling very satisfied with her internship placement and cooperating teacher’s instructional 

methods. E3 noted the lack of reformed teaching practices being used in her placement, such as 

cookbook labs and direct instruction implemented by her cooperating teacher. E3 stated that she 

preferred to utilize teaching practices preferred by the students instead, which did not include a 

high amount of direct instruction. Like E1, C3 also struggled with her cooperating teacher’s 

classroom management strategies employed in the classroom. C3’s perception of her cooperating 

teacher changed over the course of the study. It is important to note that E1 and C3 maintained a 

positive, growth mindset throughout their internship, which led to their advanced growth as 

professional educators. E3, on the other hand, chose a fixed mindset, which led to little growth in 

her teaching methods. 

Considering the preservice teachers’ perceptions required an analysis of their mindsets. 

Carol Dweck (2016) defined a growth mindset as being “based on the belief that your basic 

qualities are things you can cultivate through your efforts, your strategies, and help from others” 

(p. 7) and a fixed mindset as, “believing your qualities are carved in stone” (p. 6). All 

participants in the study maintained a growth mindset, except E3, who was a suboptimal case. 

The five study participants who chose a growth mindset varied in levels of commitment to the 

process of advancing their teaching practices, hypothesized to possibly be attributed to the types 

of obstacles each preservice teacher had to overcome. C3 and E1, for example, exhibited the 
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most commitment to the growth process, as C3 dealt with a challenging cooperating teacher and 

E1 faced her unfamiliarity of the content area. E2 was also noted as having a fairly high level of 

dedication to modifying his teaching methods, with his obstacle taking on the form of 

overcoming his complacency with teaching how he was taught. Although C1 was willing to 

change her teaching methods and possessed a growth mindset, she struggled with finding her 

teacher voice and presence in the classroom.  

During each classroom observation and debriefing session, the study participant was 

asked to provide their own metacognitive reflection first about what they thought went well in 

the lesson and to identify possible areas of growth. The study participants’ reflective time was 

followed by my classroom observations and reflections, which provided at least six things the 

teacher did well in the classroom, followed by some noted areas of growth. By collaboratively 

only choosing two items for the preservice teacher to focus on before the next classroom 

observation, the process of growing the study participants’ teaching practices became more 

manageable.  

All study participants identified the classroom observations and debriefing sessions as the 

most impactful on their teaching methods. They felt the classroom observations and debriefing 

sessions afforded them immediate content-specific feedback about their personalized teaching 

methods. The study participants also found value in supports that were readily available to them 

in the internship classroom, such as the PLC team for the experimental group and university 

support in the form of contact with education professors for the control group. Overall, the 

impact of the teacher preparation experience on the study participants’ teaching practices were 

noted to be positively impacted by their placement school culture and cooperating teachers’ 

teaching methods. The preservice teachers’ growth mindset was hypothesized to help them 
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access and accept support from their classroom observations and debriefing sessions, PLC team 

(experimental group), and university education professors (control group). 

Conclusions 

 Four main conclusions from the study are discussed in this section: (a) preservice 

teachers’ definition of reformed teaching methods, (b) study participant mindset and buy-in, (c) 

comparison of clinical master teacher (CMT) team and professional learning community (PLC) 

support, and (d) most impactful supports on reformed teaching practices identified. The first 

conclusion was based on findings from Research Question #1 and was unexpected, in that the 

preservice teachers’ perception of how they defined reformed teaching methods changed over the 

course of the internship semester. Based on findings from research Questions #1-4, preservice 

teachers’ mindset and buy in to the learning process mattered. The third finding stemmed from 

responses to the overarching Research Question and Research Questions #2-4, which 

demonstrated a comparison of how the control group experienced support from their CMT team 

and the experimental group received support from their PLCs. And the last conclusion arose 

from Research Question #4’s findings. 

Reformed Teaching Methods Definition 

 All study participants were asked at the beginning and end of the internship semester 

during their semistructured interviews to define reformed teaching methods. An unexpected 

outcome was observed as the preservice teachers’ perception of reformed teaching methods 

changed over the course of the study. This finding is of note because even scholars in the field of 

science education struggle to agree upon a common definition of reformed teaching practices. 

Based on the systematic literature review of reformed teaching practices in Chapter 2, I chose to 

use the most common definition in the literature, which defined reformed teaching methods as 
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focused on student-centered teaching practices that involve inquiry-based teaching methods 

(Amolins et al., 2015; Barnea et al., 2010; Killough & Stuessy, 2018; Piburn et al., 2000). 

 As the preservice secondary science teachers began their internship, all study participants 

described reformed teaching practices as anything but direct instruction. When asked where they 

had learned about reformed teaching practices, all participants stated they learned about them in 

their collegiate methods courses. It is important to note that when asked to provide an example of 

reformed teaching methods, the participants all mentioned inquiry-based teaching methods. The 

study participants also noted that their collegiate methods courses promoted the use of 

Argument-Driven-Inquiry (ADI) and Claim, Evidence, Reasoning (CER) activities, which are 

both a form of inquiry-based instruction. ADI is an inquiry-based instructional model that 

consists of eight stages: (a) identify the task and the guiding question, (b) design a method and 

collect data, (c) analyze data and develop a tentative argument, (d) argumentation session, (e) 

explicit and reflective discussion, (f) write an investigation report, (g) double-blind peer group 

review, and (h) revise and submit report (Enderle et al., 2015, p. 3). The CER framework, 

meanwhile, consists of four components: (a) claim: a statement or conclusion that answers the 

original question or problem; (b) evidence: scientific data that support the claim; (c) reasoning: a 

justification that connects the evidence to the claim using scientific principles; and (d) rebuttal: 

recognizes and describes alternative explanations, and provides counter evidence and reasoning 

for why the alternative explanation is not appropriate (McNeill & Krajcik, 2015, p. xvii). 

By the end of the internship semester, when the preservice secondary science teachers 

were asked to define reformed teaching methods again, their postresponses were different from 

their preresponses. The study participants’ postresponses moved away from the “anything but 

direct instruction” definition to a more clarified definition of student-centered teaching methods.  
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When asked to provide examples of reformed teaching methods in their postinterview, 

their response moved away from specifically ADI and CER activities to inquiry-based activities 

that incorporated varied levels of inquiry in the classroom, such as coupled, guided, or directed 

inquiry based on the students’ needs. An example of a study participant postinterview response is 

observed in C3’s response, “We utilized a lot of student and group work so that students could 

work together to build off of each other's discoveries and ideas instead of just having a lot of 

direct instruction. It’s more of a student-centered instruction” (Postinterview Response, 01:02). 

 This transition in thinking demonstrated the preservice teachers’ recognition of the 

importance of teaching their students based on their individualized needs. E1 provided an 

example of this recognition when she attempted to implement a coupled inquiry activity in the 

classroom during her first classroom observation. Of all the study participants, E1 utilized the 

closest level to full open-inquiry based instruction. Her first classroom observation led to mass 

student confusion and chaos in the classroom due to the students’ unfamiliarity with the inquiry-

based instructional methods. After her first classroom observation, E1 listened to her students’ 

needs and began scaffolding in the inquiry-based teaching methods. The preservice teacher 

moved away from full, open-inquiry based teaching methods to a guided inquiry level of 

instruction, which provided a space for students to be guided through the inquiry process.  

 The study participants also began to understand that the learning process is about the 

coownership of learning, as evidenced by C1’s postinterview reflection, “I think students should 

be involved in the teaching process. Making it more like a two-way street rather than a direct 

instruction type all the time” (Postinterview Response, 00:18). All study participants highlighted 

the importance of the students to be actively engaged and discovering scientific concepts in the 

learning process. 
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Mindset and Buy In 

Findings from Research Questions #1-4 demonstrated the importance of preservice 

teachers’ mindset and buy in to the learning process, which aligned with research findings from 

the Dass (2005) study. Carol Dweck (2016) defined a growth mindset as being “based on the 

belief that your basic qualities are things you can cultivate through your efforts, your strategies, 

and help from others” (p. 7) and a fixed mindset as “believing your qualities are carved in stone” 

(p. 6). All study participants, except E3, maintained a growth mindset in the internship semester. 

Based on findings from Research Question #4, the five study participants who chose a growth 

mindset varied in levels of commitment to the process of honing their teaching skills. This 

observation aligns with the finding from the PLC systematic literature review that PLCs assist 

teachers in transitioning their mindsets to a metacognitive reflective process (Behizadeh et al., 

2019; Johnson et al., 2019; Nelson et al., 2010; Peskin et al. 2009). It is hypothesized that the 

varied levels of dedication may partially have been attributed to the types of obstacles each 

preservice teacher faced. C3 and E1, for example, exhibited the highest level of dedication to the 

growth process, as C3 handled a difficult cooperating teacher and E1 conquered her unfamiliarity 

of the content area. E2 also displayed a moderately high level of commitment to modifying his 

teaching methods, with his obstacle taking the form of resisting the urge to teach the way he was 

taught growing up. C1 was willing to make changes to her teaching methods and listened to 

feedback but could not make effective changes in her teaching methods due to her struggle to 

find her teacher voice and presence in the classroom. 

It is important to note that this study took place during the onset of COVID. The 

internship placement schools were an unstable environment due to students, teachers, faculty, 

and staff progressively getting sick. During this study, all participants remained healthy, but they 
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still faced the challenges caused by the chaos brought on by the pandemic. For example, the 

preservice teachers may have feared for their health and safety during their internship semester 

as they witnessed their students becoming sick. It is hypothesized that completing their 

internship semester at the height of COVID only made the preservice teachers stronger for their 

experiences. All study participants completed their internship semester and collaboratively faced 

challenges in the classroom with their cooperating teacher, PLC team, and university support.  

E3 was a suboptimal case, which demonstrated different data patterns compared to the 

experimental and control group norms. E3 was the only study participant with a fixed mindset, 

which she maintained throughout the semester. Her avoidance to take teaching opportunities 

provided by her cooperating teacher and directing the PLC team discussion away from reflecting 

on her teaching methods were evidence that E3 did not buy in to the PLC support process. When 

asked why she used the lowest level of inquiry of all study participants (level 5, verification) in 

her classroom observation #2, she noted that she felt it was all that was needed for her general 

biology students. E3’s fixed mindset was also portrayed in (a) both her pedagogical and content 

knowledge levels, which were both rated low; (b) her unpreparedness to present her perceptions 

of her school culture at both PLC meetings #1 and 2; and (c) her documented choices of PLC 

discussion topics, such as a tour of the lab or field trip tips, that veered away from self-reflection 

on her teaching methods. E3’s lack of buy in to the PLC and her appreciation of the CMT for 

moral support aligns with Bond’s (2013) findings that although most PLC participants enjoyed 

the emotional support offered by the PLCs, some participants did not readily buy into the PLC 

process at first. 

Overall, it is hypothesized that the preservice teachers’ mindset made a difference as to 

how they responded to support afforded to them during the internship semester. This hypothesis 
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aligns with Thompson et al.’s (2013) study findings that “[t]he development of early expertise 

was dependent on how teachers negotiated membership in and across communities” (Thompson 

et al., 2013, p. 602). Findings from Questions #1 and #2, also demonstrated a relationship 

between the experimental group participants’ mindsets and how they experienced their 

professional learning community. Not only did teacher mindset impact the amount of reformed 

teaching methods present in the classroom, it is hypothesized that it also impacted the amount of 

participant buy-in by the experimental group, and, in turn, how willing they were to participate 

with their professional learning community.  

The professional learning community (PLC) systematic literature review in Chapter 2 

discussed PLC studies that noted the need for ownership by the preservice teachers for the 

professional development to be effective (Behizadeh et al., 2019; Bond, 2013; Craig, 2013; 

Nielson et al., 2010; Shanks, 2016). E1 and E2 bought into the process of PLC team support, 

which was evidenced from their PLC agenda forms. E1 and E2 utilized their PLC teams to assist 

them with their metacognitive reflections of their teaching methods and lesson preparation. The 

two preservice teachers (E1 and E2) asked their PLC team to act as an accountability measure for 

their teacher growth throughout the internship. However, E3 did not buy in to the PLC support 

process and was noted arriving unprepared to both PLC meetings, sharing surface-level 

reflections of her teaching methods and redirecting the PLC discussion flow to topics other than 

her teaching methods. It was hypothesized that the level of knowledge gained in the PLCs was 

directly related to the buy-in invested into the PLC meetings by the preservice teacher. 

Comparison of Clinical Master Teacher (CMT) Team and Professional Learning 
Community (PLC) Support 
 

Based on study findings, it is hypothesized that the professional learning community 

(PLC) team support was only as effective as the investment placed into the PLC team by the 
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experimental group participant. E1 and E2 noted support provided by their PLC team as their top 

ranked and second ranked levels of support respectively in the internship semester. E2 also 

shared that he would have ranked the PLC support higher if he were provided with further 

meetings. Due to the internship semester being cut short because of COVID, the experimental 

study participants received two instead of four originally planned PLC meetings. Unlike E1 and 

E2, who felt the PLC support provided much needed support during the internship semester, E3 

ranked the PLC support at the fifth-place level and felt the PLC teams were “nice but not 

necessary” (E3, Postinterview Response, 04:33).  

When addressing CMT support provided to the control group, only one control group 

participant (C2) ranked CMT support within their top five levels of perceived support, whereas 

C1 and C3 reported their perceived level of support or impact of the CMT on their teaching 

practices in sixth place. When asked why they ranked CMT support in sixth place, C1 and C3 

shared they felt the CMT team provided moral support but did not offer content-specific 

immediate feedback about their teaching methods. C2 was also asked to reflect upon her choice 

of maintaining CMT support as her first-place level of support, to which she reported that she 

valued the space for social interaction with her peers. However, even with the high value she 

placed on CMT socialization support, C3 also recognized that the CMT team did not provide 

immediate content-specific feedback on her teaching methods. This realization led her to rank 

classroom observations and debriefing sessions in the first-place rank of supports as well, which 

tied with CMT support. 

All control group participants described their CMT meetings as a space to receive moral 

support. Overall, the control group’s sentiments about CMT team support can be summarized by 

C1’s comment, that CMTs provide a space to “de-stress and talk things out,” but lack content-
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specific real-time feedback to fit individualized teaching needs (Postinterview Response, 19:34). 

C1 and C3 noted that support from the CMT team would not have been enough to sustain them 

through the internship semester, as observed in C3’s postreflection statement when she shared 

that CMT support alone “would not be sufficient” (Postinterview Response, 08:27). 

All study participants identified the classroom observations and debriefing sessions as the 

most impactful level of support on their teaching methods. The preservice teachers described the 

classroom observations and debriefing sessions as a space to receive real-time content-specific 

feedback about their individualized teaching practices. Where the experimental group 

participants found additional support in their PLC teams, the control group received additional 

support from the university in the form of contact with education professors. Rather than 

accessing support directly from their CMT team, the control group participants created their own 

form of professional learning communities by reaching out to their university professors. 

Most Impactful Supports on Reformed Teaching Practices 

 As the basis of this study, the most impactful supports on reformed teaching practices, 

specifically professional learning community (PLC) support was an important finding. All study 

participants identified that the classroom observations and debriefing sessions impacted their 

teaching methods the most. The experimental group (except the suboptimal case, E3) reported 

PLC team support within their top two levels of support, which impacted their teaching methods. 

E2 found support from his professional learning community through the collective experience 

and feedback from veteran teachers and college professors, as seen through his statement, 

“Getting feedback and knowledge and even sharing their [PLC members] thoughts and what 

they've gone through was invaluable” (Postinterview Response, 07:31). This identification of 

support and being willing to listen to fellow PLC members’ perspectives aligns with previous 
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PLC research, which emphasized the strengthening of professional collaboration and teacher 

knowledge by listening to fellow PLC members’ perspectives (Bond, 2013; Jetton et al., 2008; 

Kubitskey et al., 2011; Kuehl, 2018; Mills, 2014; Nenonene et al., 2019; Richmond et al., 2017; 

Rigelman & Ruben, 2012; Snow, 2018).  

The control group, who did not receive PLC support, identified university support, in the 

form of education professors as their second level of support. As the internship progressed, study 

participants recognized the importance of receiving immediate, content-specific feedback on 

their individualized teaching methods. This finding correlated to Bond’s (2013) and Gemmell’s 

(2003) findings, which emphasized the need for constructive feedback to assist preservice 

teachers in advancing their teaching skills.  

 The end of the internship noted a shift in perceived levels of support for the control 

group, with a movement away from dependence on knowledge learned from their collegiate 

methods courses toward supports that could provide immediate feedback on their teaching 

methods. At the end of the study, control group participants felt the knowledge learned in their 

collegiate methods courses provided them with solid background knowledge about educational 

theories, but it did not support them in the application or implementation of reformed teaching 

methods in the classroom. Evidence to this effect can be observed in C1’s post-interview 

response: 

What I learned in the methods courses is still really important, that's where I learned 
about the theories that I need to implement in the classroom. But the classroom 
observations and debriefing sessions were helpful in actually implementing what I 
learned from the collegiate classroom. (Postinterview Response, 11:57) 
 

Experimental group participants also lost value in support provided by the collegiate methods 

courses, but their reasoning was due to being overwhelmed with additional collegiate 
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assignments to complete during the internship semester, as observed in E1’s post-interview 

reflection: 

I had very high expectations for it (CSE 565) to be a very supportive thing to aid me and 
kind of build me as a teacher, but it ended up adding more conflict and stress for me this 
semester and I didn't see it as beneficial as it could have been. I struggled with kind of 
understanding the professor and kind of understanding his academic language and what 
he was wanting for certain things. The papers he had us write, they were very long and 
detailed. It was confusing because I wasn’t very clear about what he wanted, which 
caused me to have to re-edit my papers multiple times, which took time away from my 
edTPA and focusing on stuff that I wanted to do in the classroom. So, it just kind of was 
more time consuming for me and stressful. (Postinterview Response, 16:21) 
 

Overall, all study participants identified the classroom observations and debriefing sessions as 

the most impactful support of reformed teaching practices. The experimental group identified the 

secondary most impactful support of teaching methods in the internship classroom as the 

professional learning community (PLC) and the control group identified university support. 

Rather than accessing help from within their own CMT team, the control group created their own 

form of professional learning communities by reaching out to university support, such as 

education professors, for additional assistance. 

Recommendations for Future Research 

 This section provides recommendations for further research. Based on study findings, 

further research is warranted to determine (a) how preservice secondary science teachers 

perceive and define reformed teaching methods in their full internship semester and how this 

may impact student learning outcomes, (b) how deeply preservice secondary science teachers’ 

mindsets and buy-in to provided supports impact reformed teaching practices implemented in the 

classroom and how this may impact student learning outcomes, and (c) how preservice 

secondary science teachers’ delineate support from a professional learning community versus 

classroom observations and debriefing sessions impact their teaching methods in the internship 
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classroom and how this may impact student learning outcomes. Although this study obtained 

possible directions for recommended studies, further longitudinal studies would provide deeper, 

more salient results. All quantitative data was deemed as statistically not significant in this study. 

Further studies with larger sample sizes are needed to determine if statistical significance of 

quantitative data measurements linked to reformed teaching practices, such as the Reformed 

Teacher Observation Protocol (RTOP) and Self-Efficacy Belief Instrument (STEBI), can be 

achieved between preservice secondary science teachers receiving PLC support (experimental 

group) and not (control group). Time was a limitation in this study. It is recommended that 

further studies be conducted with larger sample sizes for an extended period of time, say 

covering the entire year of the preservice secondary science teachers’ practicum (fall) and 

internship (spring) semesters. 

Conclusion 

This convergent mixed methods study provided a quantitative and qualitative 

examination of how professional learning communities supported reformed teaching methods. 

The preservice secondary science teachers’ perceptions and beliefs were documented and 

analyzed over the course of their spring internship semester. Several findings should be 

considered for future follow-up studies, such as (a) preservice teachers’ definition of reformed 

teaching methods, (b) study participant mindset and buy in, (c) comparison of Clinical Master 

Teacher (CMT) team and Professional Learning Community (PLC) support, and (d) most 

impactful supports on reformed teaching practices identified. Overall, participant ownership of 

the professional learning community (PLC) and type of mindset (growth versus fixed) were 

pivotal in the implementation of reformed teaching practices in the secondary science classroom. 

Further studies on PLCs are recommended, especially within the areas of self-efficacy, 
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Pedagogical Content Knowledge (PCK), and mindset in relation to reformed teaching methods in 

the internship placement secondary science classroom.  
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PRE-SEMI-STRUCTURED INTERVIEW QUESTIONS 
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1. Describe how you anticipate this internship semester will go. 
2. How do you define reformed teaching methods? 
3. What are some examples of reformed teaching practices? Where did you learn about this? 
4. Do you plan on implementing reformed teaching practices in the secondary science 

classroom? If so, how? 
5. Would you prefer to have a different amount or type of support in the classroom then 

what will be provided? 
6. Identify supports that will be provided to you as a preservice teacher and rank them based 

on helpfulness. 
7. What are your concerns about participating in your student teaching internship? How can 

you resolve this? 
8. Do you believe you are prepared to teach science in the secondary classroom? Why or 

why not? 
9. How comfortable do you feel teaching the content area in your classroom? 
10.  How do you feel about the school culture present in your placement school and    

 classroom? 
11.  How do you feel about your cooperating teacher’s teaching methods? 
12.  Is there anything else you would like to add about this experience? 
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APPENDIX B 

 
POST-SEMI-STRUCTURED INTERVIEW QUESTIONS 

  



	

 216 

 
1. How did your internship go this semester? 
2. How do you define reformed teaching methods? 
3. What are some examples of reformed teaching practices? Where did you learn about this? 
4. Did you implement reformed teaching practices in the secondary science classroom? If 

so, how? 
5. Would you have preferred to have a different amount or type of support in the classroom 

then what was provided? 
6. Identify supports provided to you as a preservice teacher and rank them based on 

helpfulness. 
7. What concerns did you have about participating in your student teaching internship? How 

did you resolve them? 
8. Do you believe you are prepared to teach science in the secondary classroom? Why or 

why not? 
9. How comfortable do you feel teaching the content area in your classroom now 

comparatively to the beginning of the internship semester? 
10.  How did you feel about the school culture present in your placement school and 

classroom now comparatively to the beginning of the internship semester? 
11. How did you feel about your cooperating teacher’s teaching methods now comparatively 

to the beginning of the internship semester? 
12. What type of support do you think a preservice teacher should receive from the 

cooperating teacher? CMT Team? University Supervisor? 
13. How do you feel about the level of support you received from your CMT 

Team/University Supervisor? 
14. Is there anything else you would like to add about this experience? 
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IRB APPROVAL 
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APPENDIX D 

PLC MEETING AGENDA FORM 
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Preservice Teacher’s Code Name & #: ____________________ 

PLC Meeting Date/Time/Location: ________________________ 

Team Norms: (Collaboaratively decided upon by the PLC Team) 
• Team Norm #1 
• Team Norm #2 
• Team Norm #3 

 
Attendance:  

PLC Members Attendee Names 
Preservice Secondary Science Teacher  

Secondary Cooperating Teacher  
University Science Content Specialist  

Education Specialist  
 

Topics/Meeting Outcomes: 

A. Topic #1 

B. Topic #2 

C. Preservice Teacher recommended topics: 
a. Topic #1 

b. Topic #2 

D.   Other items: 
 

D. Next PLC Meeting Date & Time:  
a. The next PLC meeting will cover the following items: 

i. Topic #1 
ii. Topic #2 

 
Questions/Concerns: 
  



	

 224 

 

 

 
APPENDIX E 

DEBRIEFING SESSION FORM 
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Code name & #: _______________________          Observer: ________________ 
Date: _____________ 
 
Preservice Teacher Reflection: 
What went well in your lesson? Why did you think that? 
 

1. Preservice teacher response 
2. Preservice teacher response 
3. Preservice teacher response 

What could be improved? Why did you think that? 
 

1. Preservice teacher response  
2. Preservice teacher response 

Pre-service teacher plan of action 
 

1. Preservice teacher response 
2. Preservice teacher response 

 
 
Observer Feedback: 
What feedback did the observer provide for aspects of the lesson that went well?  
 

1. Observer response  
2. Observer response 
3. Observer response 

What feedback did the observer provide for aspects that could be improved? 
 

1. Observer response  
2. Observer response 
3. Observer response 

Pre-service teacher with Observer, choose 2 
aspects to indicate improvement for next 
observation.  
 

1. Observer & Preservice teacher response  
2. Observer & Preservice teacher response  

Proposal for action: 
 
 
 

1. Observer & Preservice teacher response  
2. Observer & Preservice teacher response 
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APPENDIX F 

 
ESSENTIAL FEATURES OF CLASSROOM INQUIRY FORM 
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Circle one box for Each Essential Feature of Inquiry row: 
Essential 
Features of 
Inquiry 

1 
Full Inquiry 
Teaching 
(Can Use 
Learning 
Cycle) 

2 
Coupled 
Inquiry 
(Can Use 
Learning 
Cycle) 

3 
Guided 
Inquiry 

4 
Directed 
Inquiry 

5 
Verification 

6 
Expository 

1.  Learner 
engages in 
scientifically 
oriented 
questions 

Learner poses 
a question 

Learner selects 
among 
questions, 
poses new 
questions 

Learner 
sharpens or 
clarifies 
question  
provided by 
teacher, 
materials, or 
other source 
 

 Learner 
engages in 
question 
provided by 
teacher, 
materials, or 
other source 

Learner 
engages in 
question that 
replicates one 
provided by 
teacher, 
materials, or 
other source  

Learner 
engages in 
no question 
to 
investigate 

2.  Learner 
gives priority 
to evidence in 
responding to 
questions 

Learner 
determines 
what 
constitutes 
evidence and 
collects it 

Learner 
directed to 
collect certain 
data 

Learner given 
data and asked 
to analyze 

Learner 
given data 
and told 
how to 
analyze 

Learner given 
data and told 
how to 
analyze that 
replicates one 
provided 

Learner 
given no 
data just 
conclusions 

3.  Learner 
formulates 
explanations 
from evidence 

Learner 
formulates 
explanation 
after 
summarizing 
evidence 

Learner guided 
in process of 
formulating 
explanations 
from evidence 

Learner given 
possible ways 
to use evidence 
to formulate 
explanation 

Learner 
provided 
with 
evidence 

Learner 
provided with 
evidence that 
replicates 
conclusions 
already given 

Learner 
provided 
with no 
evidence, 
only 
conclusions 

4.  Learner 
connects 
explanations 
to scientific 
knowledge     

Learner 
independently  
examines other 
resources and 
forms the links 
to explanations 

Learner 
directed toward 
areas and 
sources of 
scientific 
knowledge 

Learner given 
possible 
connections 

Learner 
provided 
with 
connections 

Learner 
provided with 
connections 
that replicates 
one provided 

Teacher 
reports 
connections 

5.  Learner 
communicates 
and justifies 
explanations 

Learner forms 
reasonable 
and logical 
argument to 
communicate 
explanations 

Learner coached 
in development 
of 
communication 

Learner 
provided broad 
guidelines to 
sharpen 
communication 

Learner 
given steps 
and 
procedures 
for 
communicat
ion 

Learner 
reports how 
close to the 
textbook the 
conclusions 
were 

Learner 
reports no 
conclusions  

More _______ Amount of Learner Self-Direction _____________ Less 

                        Less _________Amount of Direction from Teacher or Material __________ More 

Sunal, D. & Sunal, C. (2013), Modified from National Research Council. (2000). Inquiry and the National Science 
Education Standards. National Academy Press, p. 29 
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APPENDIX G 

STUDENT ENGAGEMENT RATE (SER) FORM  
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  Teacher Code #____________ Class Observed___________________  # Students Present_____ 

      Time of class – Start _____ End ________  Date____________  Observer_________________ 

Category 1 2 3 4 5 6 7 8 9 
A. # Students in room          

Management          
Transition          

Socializing 

         

Discipline 

         

Unoccupied/ 
Observing 

         

Out of Room          
Other ____________          
B. Total Unengaged          
C. Engaged = A-B          

 
 

Category 10 11 12 Total Engagement 

Rate 
A. # Students in room      

Management     
#Engaged/Total 
Students = 

       ______% 

Engagement Rate 

Transition     
Socializing     
Discipline     
Unoccupied/Observing     
Out of Room     
Other__________     
 B. Total Unengaged      
C. Engaged = A-B      

 
Definitions of Unengaged Student Behaviors 

Management:  getting ready for instruction, waiting, listening to  
Transition: nonacademic directions, or changing activities 
Socializing: interacting socially or watching others socialize 
Discipline: being reprimanded by an adult, being punished, or watch others being scolded 
Unoccupied: wandering about with no evident purpose or goal 
Observing: watching other people or unassigned activities, or playing with materials 
Out of the Room: going out of the room temporarily  
Others? 
Sunal, D. & Sunal, C. (2013) 
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APPENDIX H 

AVERAGE REFORMED TEACHER OBSERVATION PROTOCOL (RTOP) 
COMPARISON OF CONTROL VS. EXPERIMENTAL GROUP 
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APPENDIX I 

REFORMED TEACHER OBSERVATION PROTOCOL (RTOP) SUBSCALE  
COMPARISON FOR THE CONTROL VS. EXPERIMENTAL GROUP 
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Subscale Category Observation #1 Observation #2 
 Control Experimental Control Experimental 
Lesson Design & Implementation 45% 55% 65% 60% 
Propositional Knowledge 70% 60% 70% 75% 
Procedural Knowledge 40% 55% 50% 60% 
Communicative Interactions 35% 55% 55% 60% 
Student/Teacher Relationships 45% 55% 65% 65% 
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APPENDIX J 

STUDY PARTICIPANT REFORMED TEACHER OBSERVATION PROTOCOL (RTOP) 
RATINGS FOR OBSERVATION #1 & #2 
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Participant Observation #1 
RTOP Score (/100) 

Observation #2 
RTOP Score (/100) 

C1 33 44 
C2 49 54 
C3 59 83 
E1 69 80 
E2 69 63 
E3 33 48 
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APPENDIX K 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF 
EXPERIMENTAL GROUP’S REFORMED TEACHER OBSERVATION  

PROTOCOL (RTOP) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
RTOP1exp 3 57.0000 20.78461 33.00 69.00 
RTOP2exp 3 63.6667 16.01041 48.00 80.00 
 
 

Ranks 
 N Mean Rank Sum of Ranks 

RTOP2exp - RTOP1exp Negative Ranks 1a 1.00 1.00 
Positive Ranks 2b 2.50 5.00 
Ties 0c   
Total 3   

a. RTOP2exp < RTOP1exp 
b. RTOP2exp > RTOP1exp 
c. RTOP2exp = RTOP1exp 
 

Test Statisticsa 

 
RTOP2exp - 
RTOP1exp 

Z -1.069b 
Asymp. Sig. (2-tailed) .285 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

r = z/√N   
r = 1.069/√3 
r = 0.62 
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APPENDIX L 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S REFORMED TEACHER OBSERVATION PROTOCOL (RTOP) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
RTOP1con 3 47.0000 13.11488 33.00 59.00 
RTOP2con 3 62.0000 19.67232 44.00 83.00 
 
 

Ranks 
 N Mean Rank Sum of Ranks 
RTOP2con - RTOP1con Negative Ranks 0a .00 .00 

Positive Ranks 3b 2.00 6.00 
Ties 0c   
Total 3   

a. RTOP2con < RTOP1con 
b. RTOP2con > RTOP1con 
c. RTOP2con = RTOP1con 
 
Test Statisticsa 

 
RTOP2con - 
RTOP1con 

Z -1.604b 
Asymp. Sig. (2-tailed) .109 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

r = z/√N   
r = 1.604/√3 
r = 0.93 
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APPENDIX M 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—REFORMED TEACHER 
OBSERVATION PROTOCOL (RTOP) COMPARISON BETWEEN EXPERIMENTAL 

AND CONTROL GROUPS BEFORE THE INTERVENTION 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 
RTOP1observ 6 52.0000 16.48029 33.00 69.00 
RTOP1 6 1.50 .548 1 2 
 

Ranks 

 RTOP1 N Mean Rank Sum of Ranks 
RTOP1observ 1 3 4.17 12.50 

2 3 2.83 8.50 
Total 6   

 

 

Test Statisticsa 

 RTOP1observ 
Mann-Whitney U 2.500 
Wilcoxon W 8.500 
Z -.899 
Asymp. Sig. (2-tailed) .369 
Exact Sig. [2*(1-tailed 
Sig.)] 

.400b 

a. Grouping Variable: RTOP1 
b. Not corrected for ties. 

r = z/√N 
z = 0.899 
N = 6 
0.899√6 
r = 0.37 
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APPENDIX N 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—REFORMED TEACHER 
OBSERVATION PROTOCOL (RTOP) COMPARISON BETWEEN EXPERIMENTAL 

AND CONTROL GROUPS AFTER THE INTERVENTION 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 
RTOP2observ 6 62.8333 16.06757 44.00 83.00 
RTOP2 6 1.50 .548 1 2 
 

Ranks 
 

RTOP2 N Mean Rank Sum of Ranks 
RTOP2observ 1 3 3.67 11.00 

2 3 3.33 10.00 
Total 6   

 

Test Statisticsa 

 RTOP2observ 
Mann-Whitney U 4.000 
Wilcoxon W 10.000 
Z -.218 
Asymp. Sig. (2-tailed) .827 
Exact Sig. [2*(1-tailed 
Sig.)] 

1.000b 

a. Grouping Variable: RTOP2 
b. Not corrected for ties. 

r = z/√N 
z = 0.218 
N = 6 
0.218/√6 
r = 0.09 
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APPENDIX O 

REFORMED TEACHER OBSERVATION PROTOCOL (RTOP) SUBSCALE COMPARISON 
FOR THE CONTROL VS. EXPERIMENTAL GROUP WITH AND WITHOUT E3 DATA 
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Subscale Category Observation #2 With E3 Observation #2 Without E3 
 Control Experimental Control Experimental 
Lesson Design & Implementation 65% 60% 65% 70% 
Propositional Knowledge 70% 75% 70% 80% 
Procedural Knowledge 50% 60% 50% 73% 
Communicative Interactions 55% 60% 55% 65% 
Student/Teacher Relationships 65% 65% 65% 73% 
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APPENDIX P 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—REFORMED TEACHER 
OBSERVATION PROTOCOL (RTOP) COMPARISON BETWEEN EXPERIMENTAL 

(WITHOUT E3 DATA) AND CONTROL GROUPS AFTER THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
RTOP2Obs 5 65.8000 16.02186 44.00 83.00 
RTOP 5 1.60 .548 1 2 
 

Ranks 
 RTOP N Mean Rank Sum of Ranks 
RTOP2Obs 1 2 3.50 7.00 

2 3 2.67 8.00 
Total 5   

 
Test Statisticsa 

 RTOP2Obs 
Mann-Whitney U 2.000 
Wilcoxon W 8.000 
Z -.577 
Asymp. Sig. (2-tailed) .564 
Exact Sig. [2*(1-tailed 
Sig.)] 

.800b 

a. Grouping Variable: RTOP 
b. Not corrected for ties. 

r = z/√N 
z = 0.577 
N = 5 
0.218/√5 
r = 0.26 
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APPENDIX Q 

AVERAGE PERSONAL SCIENCE TEACHING EFFICACY (PSTE) COMPARISON  
OF CONTROL VS. EXPERIMENTAL GROUP 
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APPENDIX R 

STUDY PARTICIPANT PERSONAL SCIENCE TEACHING EFFICACY (PSTE) RATINGS 
FOR PRE- AND POSTSCIENCE TEACHING EFFICACY BELIEF INSTRUMENT (STEBI) 
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Participant Pre-STEBI     
PSTE Score (/65) 

Post-STEBI       
PSTE Score (/65) 

C1 59 65 
C2 57 58 
C3 59 56 
E1 49 63 
E2 63 64 
E3 58 57 
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APPENDIX S 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF 
EXPERIMENTAL GROUP’S PERSONAL SCIENCE TEACHING  

EFFICACY (PSTE) RATINGS 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 
experimental PSTE 
before 

3 56.6667 7.09460 49.00 63.00 

experimental PSTE after 3 61.3333 3.78594 57.00 64.00 
 

Ranks 
 N Mean Rank Sum of Ranks 
experimental PSTE after - 
experimental PSTE 
before 

Negative Ranks 1a 1.50 1.50 
Positive Ranks 2b 2.25 4.50 
Ties 0c   
Total 3   

a. experimental PSTE after < experimental PSTE before 
b. experimental PSTE after > experimental PSTE before 
c. experimental PSTE after = experimental PSTE before 
 

 
 

Test Statisticsa 

 
 

experimental 
PSTE after - 
experimental 
PSTE before 

Z -.816b 
Asymp. Sig. (2-
tailed) 

.414 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
r = z/√N 
r = 0.816/√3 
r = 0.47 
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APPENDIX T 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S PERSONAL SCIENCE TEACHING EFFICACY (PSTE) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
control PSTE before 3 58.3333 1.15470 57.00 59.00 
control PSTE after 3 59.6667 4.72582 56.00 65.00 
 
 

Ranks 
 N Mean Rank Sum of Ranks 
control PSTE after - 
control PSTE before 

Negative Ranks 1a 2.00 2.00 
Positive Ranks 2b 2.00 4.00 
Ties 0c   
Total 3   

a. control PSTE after < control PSTE before 
b. control PSTE after > control PSTE before 
c. control PSTE after = control PSTE before 
 

Test Statisticsa 

 

control PSTE 
after - control 
PSTE before 

Z -.535b 
Asymp. Sig. (2-
tailed) 

.593 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
r = z/√N 
r = 0.535/√3 
r = 0.31 
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APPENDIX U 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—PERSONAL SCIENCE TEACHING 
EFFICACY (PSTE) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL 

GROUPS BEFORE THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
before 6 57.50 4.637 49 63 
PSTE 6 1.50 .548 1 2 
 

Ranks 
 PSTE N Mean Rank Sum of Ranks 
before 1 3 3.33 10.00 

2 3 3.67 11.00 
Total 6   

 
 

Test Statisticsa 

 before 
Mann-Whitney U 4.000 
Wilcoxon W 10.000 
Z -.221 
Asymp. Sig. (2-tailed) .825 
Exact Sig. [2*(1-tailed 
Sig.)] 

1.000b 

a. Grouping Variable: PSTE 
b. Not corrected for ties. 

r = z/√N 
z = 0.221 
N = 6 
0.221/√6 
r = 0.09 
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APPENDIX V 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—PERSONAL SCIENCE TEACHING 
EFFICACY (PSTE) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL 

GROUPS AFTER THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
after 6 60.50 3.937 56 65 
PSTE 6 1.50 .548 1 2 
 
 

Ranks 
 PSTE N Mean Rank Sum of Ranks 
after 1 3 3.67 11.00 

2 3 3.33 10.00 
Total 6   

 
Test Statisticsa 

 after 
Mann-Whitney U 4.000 
Wilcoxon W 10.000 
Z -.218 
Asymp. Sig. (2-tailed) .827 
Exact Sig. [2*(1-tailed 
Sig.)] 

1.000b 

a. Grouping Variable: PSTE 
b. Not corrected for ties. 

r = z/√N  
z = 0.218 
N = 6 
0.218/√6 
r = 0.09 
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APPENDIX W 

AVERAGE SCIENCE TEACHING OUTCOME EXPECTANCY (STOE) COMPARISON OF 
CONTROL VS. EXPERIMENTAL GROUP 

  



	

 261 

 

         

 

  

0	
5	
10	
15	
20	
25	
30	
35	
40	
45	
50	

Pre-STEBI Post-STEBI 

ST
E

B
I-

ST
O

E
 S

co
re

 

Science Teaching Outcome Expectancy (STOE) 
Comparison 

Control Group 

Experimental Group 



	

 262 

 

 

 
APPENDIX X 

STUDY PARTICIPANT SCIENCE TEACHING OUTCOME EXPECTANCY (STOE) 
RATINGS FOR PRE- AND POSTSCIENCE TEACHING EFFICACY BELIEF 

INSTRUMENT (STEBI) 
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Participant Pre-STEBI     
STOE Score (/50) 

Post-STEBI       
STOE Score (/50) 

C1 34 35 
C2 35 37 
C3 42 37 
E1 31 39 
E2 48 44 
E3 33 47 
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APPENDIX Y 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF 
EXPERIMENTAL GROUP’S SCIENCE TEACHING OUTCOME 

EXPECTANCY (STOE) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
EBSTOE 3 37.3333 9.29157 31.00 48.00 
EASTOE 3 40.0000 3.60555 37.00 44.00 
 

Ranks 

 N Mean Rank Sum of Ranks 
EASTOE - 
EBSTOE 

Negative Ranks 1a 1.50 1.50 

Positive Ranks 2b 2.25 4.50 
Ties 0c   
Total 3   

a. EASTOE < EBSTOE 
b. EASTOE > EBSTOE 
c. EASTOE = EBSTOE 

 
Test Statisticsa 

 
EASTOE - 
EBSTOE 

Z -.816b 
Asymp. Sig. (2-tailed) .414 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

r = z/√N 
r = 0.816/√3 
r = 0.471 
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APPENDIX Z 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S SCIENCE TEACHING OUTCOME EXPECTANCY (STOE) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
CBSTOE 3 37.0000 4.35890 34.00 42.00 
CASTOE 3 36.3333 1.15470 35.00 37.00 
 

Ranks 
 N Mean Rank Sum of Ranks 
CASTOE - 
CBSTOE 

Negative Ranks 1a 3.00 3.00 
Positive Ranks 2b 1.50 3.00 
Ties 0c   
Total 3   

a. CASTOE < CBSTOE 
b. CASTOE > CBSTOE 
c. CASTOE = CBSTOE 
 

 
Test Statisticsa 

 
CASTOE - 
CBSTOE 

Z .000b 
Asymp. Sig. (2-tailed) 1.000 

a. Wilcoxon Signed Ranks Test 
b. The sum of negative ranks equals the 
sum of positive ranks. 
r = z/√N   
r = 0.00/√3 
r = 0.00 
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APPENDIX AA 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SCIENCE TEACHING OUTCOME 
EXPECTANCY (STOE) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL 

GROUPS BEFORE THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
STOEbefore 6 37.1667 6.49359 31.00 48.00 
STOE 6 1.5000 .54772 1.00 2.00 
 

Ranks 
 STOE N Mean Rank Sum of Ranks 
STOEbefore 1.00 3 3.00 9.00 

2.00 3 4.00 12.00 
Total 6   

 
 

Test Statisticsa 
 STOEbefore 
Mann-Whitney U 3.000 
Wilcoxon W 9.000 
Z -.655 
Asymp. Sig. (2-tailed) .513 
Exact Sig. [2*(1-tailed 
Sig.)] 

.700b 

a. Grouping Variable: STOE 
b. Not corrected for ties. 

 r = z/√N 
z = 0.655 
N = 6 
0.655/√6 
r = 0.27 
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APPENDIX AB 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SCIENCE TEACHING OUTCOME 
EXPECTANCY (STOE) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL 

GROUPS AFTER THE INTERVENTION 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 
STOEafter 6 38.1667 3.12517 35.00 44.00 
STOE 6 1.5000 .54772 1.00 2.00 
 

Ranks 
 STOE N Mean Rank Sum of Ranks 
STOEafter 1.00 3 4.67 14.00 

2.00 3 2.33 7.00 
Total 6   

 
Test Statisticsa 

 STOEafter 
Mann-Whitney U 1.000 
Wilcoxon W 7.000 
Z -1.623 
Asymp. Sig. (2-tailed) .105 
Exact Sig. [2*(1-tailed 
Sig.)] 

.200b 

a. Grouping Variable: STOE 
b. Not corrected for ties. 

r = z/√N 
z = 1.623 
N = 6 
1.623/√6 
r = 0.66 
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APPENDIX AC 

AVERAGE INQUIRY RATINGS: COMPARISON OF CONTROL  
VS. EXPERIMENTAL GROUP 
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APPENDIX AD 

STUDY PARTICIPANT ESSENTIAL FEATURES OF INQUIRY RATINGS  
FOR OBSERVATION #1 & #2 
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Participant 
Code 

Observation #1 Observation #2 

C1 5.2 = Verification 3.8 = Directed Inquiry 
C2 3.8 = Directed Inquiry 3.3 = Guided Inquiry 
C3 2.6 = Guided Inquiry 3.8 = Directed Inquiry 
E1 1.8 = Coupled Inquiry 2.8 = Guided Inquiry 
E2 4.4 = Directed Inquiry 3.2 = Guided Inquiry 
E3 4.4 = Directed Inquiry 5.4 = Verification 
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APPENDIX AE 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON  
OF EXPERIMENTAL GROUP’S INQUIRY LEVELS FROM  

CLASSROOM OBSERVATION #1-2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

Exp1 3 3.5333 1.50111 1.80 4.40 

Exp2 3 3.8000 1.40000 2.80 5.40 

 
 

Ranks 

 N Mean Rank Sum of Ranks 

Exp2 - Exp1 Negative Ranks 1a 3.00 3.00 

Positive Ranks 2b 1.50 3.00 

Ties 0c   

Total 3   

a. Exp2 < Exp1 
b. Exp2 > Exp1 
c. Exp2 = Exp1 
 

Test Statisticsa 

 Exp2 - Exp1 

Z .000b 

Asymp. Sig. (2-tailed) 1.000 

a. Wilcoxon Signed Ranks Test 
b. The sum of negative ranks equals the 
sum of positive ranks. 
r = z/√N 
r = 0.0/√3 
r = 0.00 
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APPENDIX AF 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S INQUIRY LEVELS FROM CLASSROOM OBSERVATION #1-2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

Con1 3 3.8667 1.30128 2.60 5.20 

Con2 3 3.6333 .28868 3.30 3.80 
 

Ranks 

 N Mean Rank Sum of Ranks 

Con2 - Con1 Negative Ranks 2a 2.00 4.00 

Positive Ranks 1b 2.00 2.00 

Ties 0c   

Total 3   

a. Con2 < Con1 
b. Con2 > Con1 
c. Con2 = Con1 
 

Test Statisticsa 

 Con2 - Con1 

Z -.535b 

Asymp. Sig. (2-tailed) .593 

a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 
r = z/√N 
r = 0.535/√3 
r = 0.31 
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APPENDIX AG 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—LESSON INQUIRY LEVEL 
COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS FOR 

CLASSROOM OBSERVATION #1 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

InqObs1 6 3.7000 1.26965 1.80 5.20 

Inquiry 6 1.5000 .54772 1.00 2.00 

 
 

Ranks 
 Inquiry N Mean Rank Sum of Ranks 

InqObs1 1.00 3 3.33 10.00 

2.00 3 3.67 11.00 

Total 6   

 
 

Test Statisticsa 

 InqObs1 

Mann-Whitney U 4.000 

Wilcoxon W 10.000 

Z -.221 

Asymp. Sig. (2-tailed) .825 

Exact Sig. [2*(1-tailed Sig.)] 1.000b 

a. Grouping Variable: Inquiry 
b. Not corrected for ties. 

r = z/√N 
z = 0.221 
N = 6 
0.221/√6 
r = 0.09 
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APPENDIX AH 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—LESSON INQUIRY LEVEL 
COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS 

FOR CLASSROOM OBSERVATION #2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

InqObs2 6 3.7167 .90866 2.80 5.40 

Inquiry 6 1.5000 .54772 1.00 2.00 

 
 

Ranks 
 Inquiry N Mean Rank Sum of Ranks 

InqObs2 1.00 3 3.00 9.00 

2.00 3 4.00 12.00 

Total 6   

 
 

Test Statisticsa 

 InqObs2 

Mann-Whitney U 3.000 

Wilcoxon W 9.000 

Z -.664 

Asymp. Sig. (2-tailed) .507 

Exact Sig. [2*(1-tailed Sig.)] .700b 

a. Grouping Variable: Inquiry 
b. Not corrected for ties. 

r = z/√N 
z = 0.664 
N = 6 
0.664/√6 
r = 0.27 
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APPENDIX AI 

AVERAGE STUDENT ENGAGEMENT RATE RATINGS: COMPARISON OF  
CONTROL VS. EXPERIMENTAL GROUP 
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APPENDIX AJ 

STUDY PARTICIPANT STUDENT ENGAGEMENT RATES FOR 
OBSERVATION #1 AND #2 
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Participant Observation #1 Student 
Engagement Rate 

(/100%) 

Observation #2 Student 
Engagement Rate 

(/100%) 
C1 39% 35% 
C2 39% 41% 
C3 45% 76% 
E1 59% 71% 
E2 75% 74% 
E3 21% 67% 
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APPENDIX AK 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF 
EXPERIMENTAL GROUP’S STUDENT ENGAGEMENT RATES FROM  

CLASSROOM OBSERVATION #1-2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

Exp1 3 51.6667 27.73686 21.00 75.00 

Exp2 3 70.6667 3.51188 67.00 74.00 
 

Ranks 

 N Mean Rank Sum of Ranks 

Exp2 - Exp1 Negative Ranks 1a 1.00 1.00 

Positive Ranks 2b 2.50 5.00 

Ties 0c   

Total 3   

a. Exp2 < Exp1 
b. Exp2 > Exp1 
c. Exp2 = Exp1 
 

Test Statisticsa 

 Exp2 - Exp1 

Z -1.069b 

Asymp. Sig. (2-tailed) .285 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
r = z/√N 
r = 1.069/√3 
r = 0.62 
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APPENDIX AL 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S STUDENT ENGAGEMENT RATES FROM  

CLASSROOM OBSERVATION #1-2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

Con1 3 41.0000 3.46410 39.00 45.00 

Con2 3 50.6667 22.14347 35.00 76.00 

 
 

Ranks 

 N Mean Rank Sum of Ranks 

Con2 - Con1 Negative Ranks 1a 2.00 2.00 

Positive Ranks 2b 2.00 4.00 

Ties 0c   

Total 3   

a. Con2 < Con1 
b. Con2 > Con1 
c. Con2 = Con1 

 
 

Test Statisticsa 

 Con2 - Con1 

Z -.535b 

Asymp. Sig. (2-tailed) .593 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
r = z/√N 
r = 0.535/√3 
r = 0.31 
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APPENDIX AM 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—STUDENT ENGAGEMENT RATE 
COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS FOR 

CLASSROOM OBSERVATION #1 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

SERObs1 6 46.3333 18.61899 21.00 75.00 

SER 6 1.5000 .54772 1.00 2.00 

 
 

Ranks 
 SER N Mean Rank Sum of Ranks 

SERObs1 1.00 3 4.00 12.00 

2.00 3 3.00 9.00 

Total 6   

 
 

Test Statisticsa 

 SERObs1 

Mann-Whitney U 3.000 

Wilcoxon W 9.000 

Z -.664 

Asymp. Sig. (2-tailed) .507 

Exact Sig. [2*(1-tailed Sig.)] .700b 

a. Grouping Variable: SER 
b. Not corrected for ties. 

r = z/√N 
z = 0.664 
N = 6 
0.664/√6 
r = 0.27 
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APPENDIX AN 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—STUDENT ENGAGEMENT RATE 
COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS FOR 

CLASSROOM OBSERVATION #2 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

SERObs2 6 60.6667 17.91833 35.00 76.00 

SER 6 1.5000 .54772 1.00 2.00 

 
 

Ranks 
 SER N Mean Rank Sum of Ranks 

SERObs2 1.00 3 4.00 12.00 

2.00 3 3.00 9.00 

Total 6   

 

 
Test Statisticsa 

 SERObs2 

Mann-Whitney U 3.000 

Wilcoxon W 9.000 

Z -.655 

Asymp. Sig. (2-tailed) .513 

Exact Sig. [2*(1-tailed Sig.)] .700b 

a. Grouping Variable: SER 
b. Not corrected for ties. 

r = z/√N 
z = 0.655 
N = 6 
0.655/√6 
r = 0.27 
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APPENDIX AO 

AVERAGE SELF-REPORTED CONFIDENCE LEVELS TO TEACH IN GENERAL 
(SRCLT): COMPARISON OF CONTROL VS. EXPERIMENTAL GROUP 
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APPENDIX AP 

STUDY PARTICIPANT PRE- AND POST-SELF-REPORTED CONFIDENCE LEVELS TO 
TEACH IN THE SECONDARY SCIENCE CLASSROOM IN GENERAL (SRCLT) 
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Participant Pre-SRCLT (/10) Post-SRCLT (/10) 
C1 3.5 8.5 
C2 6.5 9.5 
C3 4 7.5 
E1 5.5 9 
E2 6.5 8.5 
E3 4 7 
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APPENDIX AQ 

WILCOXON RANKED TEST STATISTICAL ANALYSIS-COMPARISON 
OF EXPERIMENTAL GROUP’S SELF-REPORTED CONFIDENCE 

LEVELS TO TEACH IN GENERAL (SRCLT) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
ExpBefore 3 5.3333 1.25831 4.00 6.50 
ExpAfter 3 8.1667 1.04083 7.00 9.00 
 

Ranks 
 N Mean Rank Sum of Ranks 
ExpAfter - ExpBefore Negative Ranks 0a .00 .00 

Positive Ranks 3b 2.00 6.00 
Ties 0c   
Total 3   

a. ExpAfter < ExpBefore 
b. ExpAfter > ExpBefore 
c. ExpAfter = ExpBefore 
 

Test Statisticsa 

 
ExpAfter - 
ExpBefore 

Z -1.604b 
Asymp. Sig. (2-tailed) .109 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

r = z/√N 
r = 1.604/√3 
r = 0.93 
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APPENDIX AR 

WILCOXON RANKED TEST STATISTICAL ANALYSIS-COMPARISON 
OF CONTROL GROUP’S SELF-REPORTED CONFIDENCE LEVELS 

TO TEACH IN GENERAL (SRCLT) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
ConBefore 3 4.6667 1.60728 3.50 6.50 
ConAfter 3 8.5000 1.00000 7.50 9.50 
 

Ranks 
 N Mean Rank Sum of Ranks 
ConAfter - ConBefore Negative Ranks 0a .00 .00 

Positive Ranks 3b 2.00 6.00 
Ties 0c   
Total 3   

a. ConAfter < ConBefore 
b. ConAfter > ConBefore 
c. ConAfter = ConBefore 
 

Test Statisticsa 

 
ConAfter - 
ConBefore 

Z -1.604b 
Asymp. Sig. (2-tailed) .109 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

r = z/√N 
r = 1.604/√3 
r = 0.93 
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APPENDIX AS 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SELF-REPORTED CONFIDENCE 
LEVELS TO TEACH IN GENERAL (SRCLT) COMPARISON BETWEEN EXPERIMENTAL 

AND CONTROL GROUPS BEFORE THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
SRCLTObsBefore 6 5.0000 1.34164 3.50 6.50 
SRCLT 6 1.50 .548 1 2 
 

Ranks 
 SRCLT N Mean Rank Sum of Ranks 
SRCLTObsBefore 1 3 4.00 12.00 

2 3 3.00 9.00 
Total 6   

 
 
 

Test Statisticsa 

 
SRCLTObsBe

fore 
Mann-Whitney U 3.000 
Wilcoxon W 9.000 
Z -.674 
Asymp. Sig. (2-tailed) .500 
Exact Sig. [2*(1-tailed 
Sig.)] 

.700b 

a. Grouping Variable: SRCLT 
b. Not corrected for ties. 
r = z/√N 
z = 0.674 
N = 6 
0.674/√6 
r = 0.28 
  



	

 306 

 

 

 
APPENDIX AT 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SELF-REPORTED CONFIDENCE 
LEVELS TO TEACH IN GENERAL (SRCLT) COMPARISON BETWEEN EXPERIMENTAL 

AND CONTROL GROUPS AFTER THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
SRCLTObsAfter 6 8.3333 .93095 7.00 9.50 
SRCLT 6 1.50 .548 1 2 
 
 
 

Ranks 
 SRCLT N Mean Rank Sum of Ranks 
SRCLTObsAfter 1 3 3.17 9.50 

2 3 3.83 11.50 
Total 6   

 
Test Statisticsa 

 
SRCLTObsAft

er 
Mann-Whitney U 3.500 
Wilcoxon W 9.500 
Z -.443 
Asymp. Sig. (2-tailed) .658 
Exact Sig. [2*(1-tailed 
Sig.)] 

.700b 

a. Grouping Variable: SRCLT 
b. Not corrected for ties. 

r = z/√N 
z = 0.443 
N = 6 
0.443/√6 
r = 0.18 
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APPENDIX AU 

AVERAGE SELF-REPORTED CONFIDENCE LEVELS TO TEACH THE CONTENT 
(SRCLC): COMPARISON OF CONTROL VS. EXPERIMENTAL GROUP 
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APPENDIX AV 

STUDY PARTICIPANT PRE- AND POST-SELF-REPORTED CONFIDENCE LEVELS TO 
TEACH THE CONTENT IN THE SECONDARY SCIENCE CLASSROOM (SRCLC) 
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Participant Pre-SRCLC (/10) Post-SRCLC (/10) 
C1 4.5 8 
C2 5 8 
C3 5 7 
E1 3 7 
E2 6 7.5 
E3 6 8 
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APPENDIX AW 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF 
EXPERIMENTAL GROUP’S SELF-REPORTED CONFIDENCE LEVELS TO TEACH 
THE CONTENT IN THE SECONDARY SCIENCE CLASSROOM (SRCLC) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
ExpBefore 3 5.0000 1.73205 3.00 6.00 
ExpAfter 3 7.5000 .50000 7.00 8.00 
 

Ranks 
 N Mean Rank Sum of Ranks 
ExpAfter - ExpBefore Negative Ranks 0a .00 .00 

Positive Ranks 3b 2.00 6.00 
Ties 0c   
Total 3   

a. ExpAfter < ExpBefore 
b. ExpAfter > ExpBefore 
c. ExpAfter = ExpBefore 
 

Test Statisticsa 

 
ExpAfter - 
ExpBefore 

Z -1.604b 
Asymp. Sig. (2-tailed) .109 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
r = z/√N 
r = 1.604/√3 
r = 0.93 
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APPENDIX AX 

WILCOXON RANKED TEST STATISTICAL ANALYSIS—COMPARISON OF CONTROL 
GROUP’S SELF-REPORTED CONFIDENCE LEVELS TO TEACH THE CONTENT IN THE 

SECONDARY SCIENCE CLASSROOM (SRCLC) RATINGS 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
ConBefore 3 4.8333 .28868 4.50 5.00 
ConAfter 3 7.6667 .57735 7.00 8.00 
 

Ranks 
 N Mean Rank Sum of Ranks 
ConAfter - ConBefore Negative Ranks 0a .00 .00 

Positive Ranks 3b 2.00 6.00 
Ties 0c   
Total 3   

a. ConAfter < ConBefore 
b. ConAfter > ConBefore 
c. ConAfter = ConBefore 
 
 

Test Statisticsa 

 
ConAfter - 
ConBefore 

Z -1.604b 
Asymp. Sig. (2-tailed) .109 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

 
r = z/√N 
r = 1.604/√3 
r = 0.93 
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APPENDIX AY 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SELF-REPORTED CONFIDENCE 
LEVELS TO TEACH THE CONTENT IN THE SECONDARY SCIENCE CLASSROOM 

(SRCLC) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
BEFORE THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
SRCLCObsBefore 6 4.9167 1.11430 3.00 6.00 
SRCLC 6 1.50 .548 1 2 
 

Ranks 
 SRCL

C N Mean Rank Sum of Ranks 
SRCLCObsBefore 1 3 4.00 12.00 

2 3 3.00 9.00 
Total 6   

 
Test Statisticsa 

 
SRCLCObsBe

fore 
Mann-Whitney U 3.000 
Wilcoxon W 9.000 
Z -.674 
Asymp. Sig. (2-tailed) .500 
Exact Sig. [2*(1-tailed 
Sig.)] 

.700b 

a. Grouping Variable: SRCLC 
b. Not corrected for ties. 

r = z/√N 
z = 0.674 
N = 6 
0.674/√6 
r = 0.28 
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APPENDIX AZ 

MANN-WHITNEY TEST STATISTICAL ANALYSIS—SELF-REPORTED CONFIDENCE 
LEVELS TO TEACH THE CONTENT IN THE SECONDARY SCIENCE CLASSROOM 

(SRCLC) COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
AFTER THE INTERVENTION 
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Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
SRCLCObsAfter 6 7.5833 .49160 7.00 8.00 
SRCLC 6 1.50 .548 1 2 
 

Ranks 
 SRCL

C N Mean Rank Sum of Ranks 
SRCLCObsAfter 1 3 3.17 9.50 

2 3 3.83 11.50 
Total 6   

 
 
Test Statisticsa 

 
 

SRCLCObsAft
er 

Mann-Whitney U 3.500 
Wilcoxon W 9.500 
Z -.471 
Asymp. Sig. (2-tailed) .637 
Exact Sig. [2*(1-tailed 
Sig.)] 

.700b 

a. Grouping Variable: SRCLC 
b. Not corrected for ties. 

r = z/√N 
z = 0.471 
N = 6 
0.471/√6 
r = 0.19 
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APPENDIX BA 

PEDAGOGICAL CONTENT KNOWLEDGE (PCK) COMPARISON FOR ALL STUDY 
PARTICIPANTS IN CLASSROOM OBSERVATIONS #1-2 
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Participant Observation #1 
Pedagogical 
Knowledge 

Observation #1 
Content 

Knowledge 

Observation #2 
Pedagogical 
Knowledge 

Observation #2 
Content 

Knowledge 
C1 Low High Low High 
C2 Mid High Mid High 
C3 Mid High High High 
E1 Low Low Mid Mid 
E2 Mid High Mid High 
E3 Low Low Low Low 
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APPENDIX BB 

C1’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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# Pre-Reflection Post-Reflection 
1 Classroom Observation & Debriefing Session  Classroom Observation & Debriefing 

Session 
2 Collegiate Methods Courses University Support  
3 University Support  Collegiate Methods Courses 
4 Field Trip Experiences Field Trip Experiences 
5 National Science Teachers Association 

Learning Center 
National Science Teachers Association 

Learning Center 
6 Clinical Master Teacher Meetings held at 

placement school  
Clinical Master Teacher Meetings held at 

placement school  
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APPENDIX BC 

C2’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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# Pre-Reflection Post-Reflection 
1 Clinical Master Teacher Meetings held at 

placement school 
1A- Classroom Observation & Debriefing 

Session 
1B- Clinical Master Teacher Meetings held at 

placement school 
2 Classroom Observation & Debriefing 

Session 
University Support  

3 Collegiate Methods Courses Collegiate Methods Courses 
4 University Support  State-Level Professional Development 

Resources 
5 State-Level Professional Development 

Resources 
Sessions with edTPA Support Team 

6 Sessions with edTPA Support Team N/A 
*Note: N/A listed for no response or not applicable. 
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APPENDIX BD 

C3’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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# Pre-Reflection Post-Reflection 
1 Collegiate Methods Courses Classroom Observation & Debriefing 

Session  
2 Classroom Observation & Debriefing Session Collegiate Methods Courses  
3 University Support  University Support  
4 Cooperating Teacher Support Cooperating Teacher Support 
5 Clinical Master Teacher Classroom 

Observations 
Sessions with edTPA Support Team 

6 Fellow preservice teachers at Placement 
Location 

Clinical Master Teacher Classroom 
Observations 

7 Clinical Master Teacher Meetings held at 
placement school 

Fellow Teachers at Placement Location 

8 College of Education and Office of Clinical 
Experiences Support 

Clinical Master Teacher Meetings held 
at placement school 

9 N/A College of Education and Office of 
Clinical Experiences 

*Note: N/A listed for no response or not applicable. 
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APPENDIX BE 

CONTROL GROUP PARTICIPANTS’ AREAS OF GROWTH IDENTIFIED 
PER OBSERVATION 
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Participant Observation #1 Observation #2 
C1 1. Explicit instruction needed 

2. Lesson Pacing 
3. Student response and engagement 
4. More energy  
5. Wait time  
6. Formative assessments  
7. Time management  
8. Teacher voice and attitude 
9. Classroom routines and 

expectations 

1. Explicit instruction,  
2. Student academic vocabulary  
3. Modeling activities  
4. Time management 
5. Teacher voice and attitude  
6. Responsive to students’ needs 
7. Classroom management 

 

C2 1. Classroom management skills 
2. Lesson Pacing 
3. Student engagement 
4. Increase rigor of activities 
5. Student application of knowledge 
6. Classroom management routines 

and expectations 
7. Teacher attitude 

1. Classroom management 
skills 

2. Time management 
3.   Lesson pacing 

C3 1. Lesson Pacing 
2. Questioning strategies 
3. Concern that the students will not 

like her 
4. Time management skills 
5. Explicit instruction  
6. Specific statements of praise 

1. Real-time lesson pacing 
modifications 

2. Differentiated instruction 
3. Preparation of common 

student misconceptions 
 

*Note: Bolded terms were collaboratively chosen by the preservice teacher and the observer. 
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APPENDIX BF 

E1’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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# Pre-Reflection Post-Reflection 
1 Professional Learning Community 

Support 
Professional Learning Community 

Support 
2 Classroom Observation & Debriefing 

Session 
Classroom Observation & Debriefing 

Session 
3 Collegiate Methods Courses Cooperating Teacher Support 
4 Cooperating Teacher support Field Trip Experiences 
5 N/A Sessions with edTPA Support Team 
6 N/A Collegiate Methods Courses 

*Note: N/A listed for no response or not applicable. 
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APPENDIX BG 

E2’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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# Pre-Reflection Post-Reflection 
1 Classroom Observation & Debriefing Session Classroom Observation & Debriefing Session 
2 Cooperating Teacher Support 2A -Cooperating Teacher Support 

2B- Professional Learning Community Support 
3 Professional Learning Community Support University Support 
4 University Support Collegiate Methods Courses 
5 Collegiate Methods Courses N/A 

*Note: N/A listed for no response or not applicable. 
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APPENDIX BH 

E3’S LEVEL OF SUPPORT COMPARISON: PRE- VS. POSTREFLECTIONS 
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Rank Pre-Reflection Post-Reflection 
1 LIST Cohort and fellow preservice secondary 

science education peers 
Classroom Observation & Debriefing 

Session 
2 Classroom Observation & Debriefing 

Session 
LIST Cohort and fellow preservice 
secondary science education peers 

3 Department collaboration held at placement 
school 

Collegiate Methods Courses 

4 Professional Learning Community Support Department collaboration at placement 
school 

5 Collegiate Methods Courses Professional Learning Community 
Support 

6 Clinical Master Teacher Meetings held at 
placement school 

Clinical Master Teacher Meetings held 
at placement school 

7 Technology resources provided through the 
LIST program 

Technology resources provided through 
LIST (PASCO) 
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APPENDIX BI 

EXPERIMENTAL GROUP PARTICIPANTS’ AREAS OF GROWTH 
IDENTIFIED PER OBSERVATION 
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Participant Observation #1 Observation #2 
E1 1. Student engagement 

2. Classroom management 
3. Technology issues 
4. Unfamiliarity of content area 
5. Backup plans for technology  
6. Lesson Pacing 
7. Questioning strategies 
8. Explicit instruction 
9. Student accountability in group 

work 
10. Wait time 

1. Lesson Pacing 
2. Student accountability in 

group work 
3. Questioning strategies 
4. Explicit instruction 
5. Preparation of common 

student misconceptions 
 

 

E2 1. Classroom management 
2. Time management 
3. Explicit instruction 
4. Formative assessments 

1. Questioning strategies 
2. Differentiated instruction 
3. Modeling of activities 
4. Explicit instruction 
5. Time Management 

E3 1. Student academic vocabulary 
2. Questioning strategies 
3. Classroom management 
4. Explicit instructions 
5. Time management 

 

1. Modeling of activities 
2. Formative assessments 
3. Time management 
4. Explicit Instruction 
5. Student academic vocabulary 
6. Student accountability in 

group work 
7. Student engagement 

*Note: Bolded terms were collaboratively chosen by the preservice teacher and the observer. 
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APPENDIX BJ 

IDENTIFIED AREAS OF GROWTH COMPARISON: CONTROL VS. EXPERIMENTAL 
GROUP PER OBSERVATION 
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Participant Observation 1 Observation 2 
C1 1. Teacher voice and attitude 

2. Classroom routines and 
expectations 

1. Time management 
2. Classroom management 

 
C2 1. Classroom management routines 

and expectations 
2. Teacher attitude 

1. Classroom management skills 
2. Time management 

C3 1. Time management skills  
2. Specific statements of praise 

1. Real-time lesson pacing modifications 
2. Preparation of common student 

misconceptions 
E1 1. Lesson Pacing-pace of speech 

2. Questioning strategies 
1. Student accountability in group work 
2. Questioning strategies  

E2 1. Classroom management-
Command statements 

2. Time management 

1. Modeling activities 
2. Explicit instruction 
3. Time Management 

E3 1. Student academic vocabulary 
2. Explicit instructions 

1. Time management 
2. Explicit Instruction 
3. Student engagement 
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APPENDIX BK 

DATA POINTS OF INTEREST FOR ALL STUDY PARTICIPANTS 
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Participant Data Points of Interest 
C1 1) Movement of self-identified levels of support 
C2 1) Movement of self-identified levels of support 
C3 1)  Change in perception of cooperating teacher 

2) Movement of self-identified levels of support 
E1 1) Movement of self-identified levels of support 
E2 1) Movement of self-identified levels of support 
E3 1) Movement of self-identified levels of support 

 


