
ABSTRACT 

FAHRER, NOLAN EDWARD. The Development and Evaluation of Rubrics Used to Assess the 

Quality of Pre-Service Teachers’ Teaching Practices in STEM Education. (Under the direction of 

Dr. Aaron C. Clark). 

 

The purpose of this study was two-fold. First, this study intended to clarify the themes 

and core high-leverage practices that define the key domains of teaching to develop and evaluate 

the Pre-service Teacher Quality Assessment Rubrics (PTQAR) that assesses the quality of pre-

service teachers’ teaching practices during classroom observations. The core high-leverage 

practices, professional teaching standards, and domains of teaching that the instrument consisted 

of were validated through confirmation by a number of experts made up of teachers, 

administrators, and professors in STEM education. Second, as a follow-up investigation, this 

study sought to take steps to psychometrically evaluate the instruments reliability and identify 

whether associations existed between the overall quality and the key domains of teaching. To 

acquire the data analyzed for this investigation, the PTQAR was field tested with pre-service 

teachers during the student teaching professional semester. The process and procedures used to 

develop and evaluate this instrument was a conventional process commonly used for the 

development and validation of classroom-observation assessment instrumentation. 

The first part of this study provided clarification by expert panel members that the 

PTQAR’s core high-leverage practices and professional teaching standards that are contained in 

the instruments four domain model adequately addressed the key teaching dimensions and 

performances to measure the quality of pre-service teachers’ teaching practices during the 

student teaching professional semester. Upon the refinement, the PTQAR was field tested with 

STEM education teachers from NC State University and results revealed a high degree of 



internal consistency reliability, and exhibited moderately strong associations between the four 

essential domains of teaching. 

The conclusions made from this study inform important discussions about developments 

in the teacher preparation field that pertains to pre-service teacher assessment and evaluation. 

The study represents forward progression towards the continued refinement of the technical 

quality of observation measures used in teacher educator development and the clarification of a 

common core of high-leverage practices that cut across all of the different domains of teaching. 
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CHAPTER 1 

INTRODUCTION 

The past few decades have witnessed a significant amount of policy directed at the 

teaching profession and development of teacher education programs (Darling-Hammond, 2010). 

The United States has shown a strong commitment to the improvement of teaching beginning in 

the mid 1980’s with support for groups such as the Carnegie Task Force on Teaching as a 

Profession, the Holmes Group (1986, 1990), and the National Board for Professional Teaching 

Standards (NBPTS; 1989, 2002). These and other educational stakeholders that include analysts, 

policymakers, and practitioners of teaching and teacher education have argued for the centrality 

of expertise to effective practice, and the need to build a more knowledgeable and skillful 

professional teaching force (Darling-Hammond, 2010). This has spawned numerous initiatives, 

which have resulted in the design of professional teaching standards in order to strengthen 

teacher education and certification standards, the development of mentoring programs, increased 

professional development, and the assessment and evaluation of teacher preparation programs 

(NCTAF, 1996).   

The development of standards such as the InTASC Model Core Teaching Standards 

(Council of Chief State School Officers, 2013) and the Nation Board Professional Teaching 

Standards (1989) by groups such as the Council of Chief State School Officers (2013) has 

increasingly began to focus on teacher quality and effectiveness. Although effective teaching has 

always been important, in recent years this issue has become one of national concern and is 

attributable to a variety of factors including (a) long-standing achievement gaps, (b) poor 

performance by American students on international tests compared to peers in other developed 

nations, and (c) the need to manage national, state, and local government spending (Akiba, 
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LeTendre, & Scribner, 2007; The American Psychological Association, 2014). In addition, the 

demands of the nation’s changing educational landscape has dictated higher standards for 

learning and the focus of education has also included meeting the needs and demands of the 

changing workforce (Dede, 2010). The continued focus on the implementation of 21st century 

learning and increased push for a more robust science, technology, engineering, and mathematics 

(STEM) education has been a driving force (Holdren, Marrett, & Suresh, 2013). The National 

Science and Technology Council, from the Executive Office of the President, has called an “all 

hands on deck” effort in regards to improving STEM education. As a result, STEM education 

has been prioritized in existing programs and resources at the Department of Education in order 

to embed STEM within the United States’ overall education reform efforts. This includes 

improving teaching quality and effectiveness, which several empirical studies have also 

confirmed to be pivotal in affecting what K-12 students learn, are able to do, and value (Chen, 

Mason, Hammond-Bennett, & Zlamout, 2014).  

With an increased focus on teaching effectiveness, and new professional teaching 

standards on the horizon, it is crucial that new teachers in STEM education have the ability to 

teach individuals to learn much more powerfully on a wider scale and thus teacher education 

programs must prepare teachers with better knowledge of learners, content, and teaching 

(pedagogy, teaching diverse learners, classroom assessment, etc.). In recent years, the 

effectiveness of teacher educator programs to produce high quality teachers has sharpened and 

new accreditation standards have been created by the Council for the Accreditation of Educator 

Preparation (CAEP), which require these programs to demonstrate that their graduates are 

capable of having strong positive effects on student learning or in essence, teaching effectiveness 

(Chen, Mason, Hammond-Bennett, & Zlamout, 2014). This requires that institutions of higher 
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education (IHE’s) must use evidence, based on CAEP Standards, to continuously monitor, 

evaluate, and improve their teacher education programs, and that the data and methods used will 

be valid, consistent, transparent, and data-driven (Council for the Accreditation of Educator 

Preparation, 2018). 

A Call for Teacher Evaluation 

One fortunate outcome of the renewed focus on teacher education programs is the 

attention being paid to the creation of valid and reliable tools to assess pre-service and in-service 

teachers and the effectiveness of teacher education programs. Recent research highlights three 

methods, which include 1) value-added assessments of student achievement, 2) standardized 

observation protocols, and 3) surveys of teacher performance (Goe, Bell, & Little, 2008). 

Although all three methods can be effective, the American Psychological Association, Assessing 

and Evaluating Teacher Preparation Programs task report (2014) shows that using standardized 

observation protocols has its advantages since it can provide feedback to both, individual pre-

service teachers and teacher education programs. Furthermore, a well-developed and -

implemented teacher observation instrument can (a) standardize the lens through which 

observers view teaching practice, (b) provide teachers with meaningful data to improve their 

practices, and (c) ultimately strengthen student learning outcomes (Joe, Tocci, Holtzman, & 

Williams, 2013). Proper implementation of standardized observation protocols is possible when 

proper training and observation are used (The American Psychological Association, 2014). Three 

main standardized observation protocols are identified and recommended including (a) the 

training protocols, (b) the policies and practical procedures for carrying out the observations, and 

(c) scoring directions. If proper standardized observation protocols are used and if conducted, 

using a valid and reliable instrument is a direct and effective mechanism for measuring teaching 
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effectiveness and the measurement of classroom interactions that impact student learning (MET 

Project, 2010).  

Given the importance of teachers and teaching, a focus on the evaluation and assessment 

of pre-service teachers’ performance for improvement should be no surprise. However, although 

accreditation standards have been created, methods recommended, and protocols identified, there 

is a need for more teacher preparation programs to demonstrate, with evidence that new teachers 

are effective and prepared to teach 21st-century learners in STEM education (Darling-Hammond, 

2006, 2010). In addition, research suggests that there is a lack of valid and reliable observation 

instruments that can be used specifically for teacher educator programs (The American 

Psychological Association, 2014). The problem is that considering the fact that well over 95% of 

the nation’s teacher candidates are observed during their student teaching placements, ostensibly 

to gauge the quality of their teaching practices, fewer than 15% of these observations 

demonstrate evidence of validity and reliability of the observation instrument being used (LaParo 

et al., 2014). Additionally, most instruments are “home-grown” assessments that may be 

inappropriate for the use of pre-service teaching practices associated with specific domains and 

may lack psychometric evidence that they would produce results that are fair, valid, or useful for 

evaluation or improvement (The American Psychological Association, 2014).  

Rationale 

There is sufficient evidence that effective teachers are the most significant in-school 

contributors to student learning in classrooms (Glazerman, Loeb, Goldhaber, Staiger, 

Rudenbush, & Whitehurst, 2010; Harris, 2012; Hattie, 2008; MET Project 2012; Weisberg, et al., 

2009). Furthermore, the majority of teachers are prepared in teacher education programs in the 

nation’s colleges and universities. The need for evidence of teacher quality arises from the 



  5 

 

ethical and professional responsibility of teacher education programs to assure the public that 

they are preparing effective teachers for our nation’s schools. An appropriate method for 

assessing teacher quality and effectiveness is to use properly implemented standardized 

observation protocols using a valid and reliable observation instrument. The Measures of 

Effective Teaching (MET) Project (2012) found only two observation instruments that were 

technically acceptable; however, both were designed for in-service teachers. In-service teachers 

generally have more experience in the classroom, further education, and higher teacher efficacy, 

and therefore, the quality of pre-service teachers’ teaching practices may need to be assessed 

differently (Campbell, 1996). 

Currently, the NC State College of Education and department of STEM education does 

not require the use of a valid and reliable observation instrument for its teacher preparation 

programs. Many programs including those within the department of STEM education use 

instruments that were developed internally while others use or modify instruments such as the 

Rubric for Evaluating North Carolina Teachers (NCDPI, 2015), developed by the North Carolina 

Department of Public Instruction (NCDPI), and still others may not use any observation 

instrument. A recent internal survey conducted by the NC State College of Education Council of 

Education Program Coordinators (CPEC) (NC State College of Education, 2019a) found that 

80% of the programs use instruments that they developed, none of which are valid and reliable. 

However, the NC State College of Education is accredited by CAEP, which simply put, uses an 

external peer review process to review college educator preparation within higher education 

institutions to see if they meet standards set by organizations representing the academic 

community, professionals, and other stakeholders (CAEP, 2018; North Carolina State University, 

2018). Specifically, CAEP (2018) Standards 2 and 5 require that a quality assurance system is 
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put in place and is comprised of multiple measures that can monitor candidate progress through 

multiple performance-based assessments taken at key points within programs to demonstrate 

their candidates’ development of knowledge, skills and professional dispositions. The NC State 

College of Education satisfies part of these standards by requiring all teacher educator programs 

to use the “Certification of Teaching Capacity” document. 

The “Certification of Teaching Capacity” is a document administered near the end of the 

student teaching experience, and is used to show that pre-service teacher candidates have met 

specific competencies that demonstrate their knowledge, skills, and dispositions in practice, and 

thus the successful completion of the student teaching experience at NC State (NC State College 

of Education, 2018a, 2018b). Furthermore, this document is prescribed by the state of North 

Carolina to meet licensure requirements, but is not considered an observation instrument for the 

use of measuring pre-service teachers’ teaching quality. It is only administered once at the end of 

the semester and is not used to provide feedback to pre-service teachers for improvement. In 

addition, the document rating system only employs a criteria only met/not-met checklist and 

although it does align to specific standards and provides proficiency descriptors, lacks 

progressions or levels, a characteristic of well-designed assessment rubrics (Oakleaf, 2009). 

The first rationale of this study was that since there is such a tremendous diversity 

amongst teacher preparation, to identify core high leverage practices that cut across all of the 

different domains of teaching in order to develop an observation instrument that can be used to 

assess the quality of the NC State STEM Educations pre-service teacher’s teaching practices. 

This could also help build coherence among all of the NC State teacher education programs 

around common language and lens for practice. The second rationale of this study was that with 

the development of this observation instrument, it would allow the NC State teacher education 
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programs to build a data-driven approach to program design and improvement. The observation 

instruments could be used as a means to track students’ progress across all practicum related 

experiences as students move from early field experiences to the full student experience. 

Performance could be tracked and then linked back to didactic experiences, such as classroom 

management or pedagogical methods. Data may also be used to inform methods and field 

experiences, and provide accreditation agencies information pertinent to program quality. 

Finally, this study was the logical progression towards continued refinement of the technical 

quality of observation measures used in teacher educator development and the assessment of 

teacher education programs. Valid, reliable, and fair observation assessment of pre-service 

teacher practice in the classroom can be a robust and highly relevant marker of a candidate’s 

competence to teach (Worrell et al., 2014).   

Statement of the Problem 

Why does no properly implemented, valid and reliable classroom observation instrument 

currently exist for assessing pre-service teachers’ teaching quality in the NC State College of 

Education? A simple rationale was that while some teacher education programs do possess a 

valid and reliable classroom observation instrument, the NC State College of Education currently 

fulfills accreditation requirements without it. Furthermore, the creation of such instrument would 

require program collaboration, time, and resources for implementation. If the NC State 

University College of Education is to move ahead towards continued refinement of their teacher 

education programs, implementing the use of a valid and reliable observation instrument may be 

the key. Therefore, the purpose of this study was to identify pre-service teacher’s teaching 

practices along with the associated key domains and to develop and field test a classroom 

observation instrument, designated as the Pre-service Teaching Quality Assessment Rubrics 
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(PTQAR).  The research also aimed to determine the PTQAR’s validity and reliability as an 

observation instrument that can be used to assess the quality of the NC State STEM Educations 

pre-service teachers’ teaching practices. 

Research Questions  

This following research questions were examined in this study: 

1. (RQ #1) What are the themes and teaching practices identified by the review of literature 

that define the key domains of teaching commonly used to assess STEM education 

teachers for classroom observations? 

2. (RQ #2) Does the Pre-service Teaching Quality Assessment Rubrics (PTQAR) have 

content validity for measuring individual pre-service teaching practices in STEM 

education as determined by expert opinion? 

3. (RQ #3) Does the PTQAR have content validity of the entire instrument for measuring 

pre-service teaching practices in STEM education as determined by expert opinion? 

4. (RQ #4) Does the PTQAR have face validity for measuring pre-service teaching practices 

in STEM education as determined by expert opinion? 

5. (RQ #5) Does the PTQAR show internal consistency reliability for the overall quality 

teaching and the key domains of teaching practice?  

6. (RQ #6) Do associations exist on the PTQAR between the overall quality teaching and 

the key domains of teaching practice? 

Assumptions 

The following assumptions were considered throughout the process and procedures for 

the study: 
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1. There was a need for a valid and reliable standardized observation instrument for assessing 

the quality of pre-service teaching practices. 

2. The standardized observation instrument was appropriate for pre-service teachers and are 

aligned with key teaching domains specified by the literature. 

3. The teachers, professors, and university supervisors participated as a part of the expert panel 

are knowledgeable in regards to pre-service teacher quality practices. 

4. The teachers, professors, and university supervisors participated as a part of the expert panel 

understood all of the questions on the survey. 

5. Since the population of interest was pre-service teachers in the NC State Department of 

STEM Education, all students would have completed all prerequisites including teaching 

methods courses prior to enrolling in the student teaching professional semester, therefore 

competent in basic teacher preparation content. 

6. Students were enrolled in the STEM education program within the NC State College of 

Education. 

7. All student teacher observers including understood all training protocol, observation 

procedures, and scoring directions. 

Limitations 

The following limitations were considered throughout the process and procedures 

proposed for the study: 

1. The teachers, professors, and university supervisors participated as a part of the expert panel 

in the study were all educators within the state of North Carolina. 
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2. The teachers, professors, and university supervisors participated as a part of the expert panel 

in the study may have had different levels of experience in education, therefore could have 

had variation in their observation assessment. 

3. A review panel was established to analyze the organization and contents of the final format 

of the standardized assessment instrument. 

Research Methodology 

The research design that was employed in this study to develop and evaluate the PTQAR 

was adapted and based on the recommendations from Benson and Clark’s “A Guide for 

Instrument Development and Validation” (1982). Here, four phases of instrument development 

are presented which includes 1) Planning, 2) Construction, 3) Quantitative Evaluation, and 4) 

Validation. The Foundations of Observations (Joe, Tocci, Holtzman, & Williams, 2013), which 

outlines the development of classroom observation systems, is heavily aligned to this process and 

was instrumental in the creation of four instruments used for in-service teachers, which include 

1) The Framework for Teaching (FFT) (Danielson, 2007; Danielson Group, 2013), 2) the 

Classroom Assessment Scoring System (CLASS) (Pianta, Karen, Paro, & Hamre, 2008), 3) the 

Protocol for Language Arts Observations (PLATO) (Grossman et al., 2009), and 4) Quality 

Science Teaching (QST) (Schultz & Pecheone, 2015). In addition, recent research studies 

conducted by Chen et al. (2011, 2014) also used a similar process in the development and 

validation of pre-service observation instrument titled “Assessing Quality Teaching Rubric’s” 

(AQTR). 

This study was confined to pre-service student teachers, who were enrolled in the student 

teaching professional semester in the NC State Department of STEM Education and consisted of 

20 participants. This included six Science Education students, six Technology, Engineering, and 
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Design Education students, and eight Mathematics Education students. Students enrolled in their 

student teaching professional semester was used in this study because the assessment of pre-

service teacher’s quality teaching practices in STEM education was of particular interest, and 

participants were observed and assessed as a part of normal operating procedure.  

This research clarified the status of classroom observation instruments used specifically 

for pre-service teachers. A review of literature provided information on the trends and issues 

regarding teacher preparation where research suggests that there is a lack of valid and reliable 

observation instruments that can be used to assess teacher quality and effectiveness specifically 

for teacher education programs (The American Psychological Association, 2014). Some 

members of the NC State College of Education Professional Education Committee (PEC) have 

also echoed the need for a valid and reliable observation assessment. Furthermore, the 

information gleaned from the review of literature was used to identify pre-service teachers’ 

teaching practices along with the associated key domains. This provided the necessary 

foundation of knowledge needed for this study.  

The development of the PTQAR took place through multiple stages and adapted several 

aspects of Benson and Clark’s (1982) first two phases of instrument development including 1) 

Planning and 2) Construction. This included the planning & preliminary design where guidelines 

and characteristics of a valid and reliable instrument to assess STEM education teachers for 

classroom observation were determined from a careful study of the InTASC Model Core 

Teaching Standards (2013), North Carolina Professional Standards (2013), and current 

instruments used in the NC State College of Education. Second, initial construction of the 

observation instrument tool began with the creation of instrument items that were then validated 

through confirmation by a number of education experts to indicate if the individual instrument 
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items generated and the entire instrument had validity (Lawshe, 1975; Zamanzadeh et al., 2015). 

Lastly, the PTQAR was finalized through a university faculty review to develop face-validity 

through feedback on content, wording, categorization, and utility (Kane, Taylor, Tyler, & 

Wooten, 2011; Lund & Kirk, 2010). After this review, in order to prepare the university 

supervisors to use the PTQAR during classroom observations, the university supervisor’s 

participated in an observation calibration training to provide them with the opportunity to hone 

their skill in applying the rubrics accurately, and so consistent and accurate observation scores 

were reported (Kücük & Walters, 2009). Lastly, the university supervisors observed their pre-

service teachers during the student teaching professional semester in order to assess the quality 

of their teaching practices using the PTQAR. 

As a follow-up investigation, this study focused on quantitatively evaluating the 

instrument (Benson and Clark’s, 1982). The statistical tests used in this study were selected 

based on the population, sample size, and use in previous studies for comparison purposes. Each 

of the tests were non-parametric due to the small sample size and un-specified distribution, and 

are discussed in more detail in chapter 3 (Trochim, Donnelly, & Arora, 2015). To determine the 

reliability of the instrument, observation data were analyzed by means of Cronbach’s Alpha 

Correlation Coefficient (1951) to determine internal consistency reliability within the key 

teaching domains and overall quality teaching, and Spearman’s Rank Correlation Coefficient 

(1904) to examine if associations existed between the key teaching domains and overall quality 

teaching as seen in Chen et al., (2011 & 2014). An overview of the methodology can be seen in 

Figure 1.1 and an in depth rationale can be found in chapter three. 
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Figure 1.1: Methodology Flowchart 

Definition of Terms 

The purpose of this section is to provide definition and/or background information for 

terms used in this study. 

Accreditation -- A process for assessing and enhancing academic and educational quality 

through voluntary peer review (Council for the Accreditation of Educator Preparation, 

2019). 

Assessment -- An ongoing, iterative process consisting of four basic steps: 1. Defining learning 

outcomes; 2. Choosing a method or approach and then using it to gather evidence of 

learning; 3. Analyzing and interpreting the evidence; and 4. Using this information to 

improve student learning (Council for the Accreditation of Educator Preparation, 2019). 

Construct Validity -- The degree to which inferences can legitimately be made from the 

operationalization in a study to the theoretical constructs on which that operationalization 

is based (Trochim, Donnelly, & Arora, 2015). 
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Content Validity -- A check of the operationalization against the relevant content domain for the 

construct (Trochim, Donnelly, & Arora, 2015). 

Evaluation -- the collection of, analysis and interpretation of information about any aspect of a 

program of education or training as part of a recognized process of judging its 

effectiveness, its efficiency and any other outcomes it may have (Thorpe, 1988). 

Face Validity -- The extent to how well an instrument appears to measure what it is intended to 

measure, or its face value (Kücük & Walters, 2009). 

Internal Consistency Reliability -- A correlation that assesses the degree to which items on the 

same multi-item instrument are interrelated (Trochim, Donnelly, & Arora, 2015). 

Performance Assessment -- Engaging and worthy problems or questions of importance, in 

which students must use knowledge to fashion performances effectively and creatively. 

The tasks are either replicas of or analogous to the kinds of problems faced by adult 

citizens and consumers or professionals in the field (Wiggins, 1993, p. 229). 

Reliability -- The consistency or stability of an observation (Trochim, Donnelly, & Arora, 

2015). 

Rubric -- A document that articulates the expectations for a skill (or knowledge) by listing the 

criteria for what counts, and describes levels of quality from excellent to poor (Reddy & 

Andrade, 2010, p. 435). 

Teaching Effectiveness -- A method used in an education system that uses multiple measures of 

assessments found in teacher evaluation systems to determine the impact a particular 

teacher has on student’s learning outcomes (Danielson Group, 2013). 

Validity -- The best available approximation of the truth of a given proposition, inference, or 

conclusion (Trochim, Donnelly, & Arora, 2015). 
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Summary 

The need to build a more knowledgeable and skillful professional teaching force is at the 

forefront of many educational initiatives and have resulted in many new professional standards at 

the federal, state, and university preparation levels. Furthermore, accreditation procedures by 

agencies such as CAEP requires that institutions of higher education (IHE’s) such as North 

Carolina State University, must use evidence to continuously monitor, evaluate, and improve 

their teacher educator programs (Council for the Accreditation of Educator Preparation, 2018).  

Research suggests that developing and/or utilizing valid and reliable observation instruments that 

can be used to assess teacher quality and effectiveness may assist in fulfilling this need (The 

American Psychological Association, 2014).  

Thus, the first goal of this study was to identify pre-service teacher teaching practices 

along with the associated key domains in order to develop an observation instrument that can be 

used to assess the quality of the NC State STEM Educations pre-service teacher’s teaching 

practices. The second goal was to examine whether or not the observation instrument was valid 

and/or reliable, and if the instrument exhibited associations between the overall quality and the 

key domains of teaching. In conclusion, the author hopes that by developing the instrument, that 

it may be referenced for the development of observation instruments at other institutions in the 

future. 
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CHAPTER 2 

REVIEW OF LITERATURE 

In chapter one, the researcher stated that there are a lack of observation instruments being 

used to gauge the quality of pre-service teachers teaching practices, and that they may be 

inappropriate for that specific population. In this chapter, the researcher will present the literature 

and situate pre-service teacher observation assessment within STEM education. Furthermore, 

this chapter will answer the researcher’s first research question (RQ #1) as to the themes and 

different teaching practices that define the key domains of teaching commonly used to assess 

STEM education teachers for classroom observation. This question was answered for both 

general educational areas as well as for STEM education programs. The major themes that are 

discussed include the following: STEM education; teaching effectiveness; teacher education and 

the evaluation of in-service and pre-service teachers; and common teaching practices and 

associated themes. 

Introduction 

Educational reform and accountability processes have changed the education system in 

the United States to become more progressive and equitable, and to meet the needs of our society 

in regards to corresponding ideologies of what students should learn and be able to do (Edwards, 

2009). In recent decades, the focus of education has also included meeting the needs and 

demands of the changing workforce (Dede, 2010). As a result, schools and school districts have 

implemented “21st century skills”, which are a series of higher-order skills, abilities, and learning 

dispositions categorized into the Four C’s of 21st century learning, which includes collaboration, 

communication, critical thinking and creativity (Batelle for Kids, 2019). The Four C’s of 21st 

Century learning have been identified as being required for success in 21st century society and 

https://en.wikipedia.org/wiki/Skills
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workplaces (Schoenfeld, 1999). Furthermore, increasing proficiency in science, technology, 

engineering, and mathematics (STEM) education areas have become important as maintaining a 

citizenry that is well versed in the STEM fields has become a key portion of the public education 

agenda (Kakutani, 2011). The emphasis of 21st century skills and the prioritization of STEM 

education has required schools and school districts to implement numerous changes in learning 

environments, curricula, instructional methods, and assessment practices to include and support 

more active learning to foster deeper learning. While these transformations in educational 

practices are somewhat effective, the need to prepare teachers with the corresponding knowledge 

and skills are also required (Darling-Hammond, 2006). 

The United States has shown a strong commitment to the improvement of teaching with 

support for groups such as the Carnegie Task Force on Teaching as a Profession, the Holmes 

Group (1986, 1990), and the National Board for Professional Teaching Standards (NBPTS; 

1989, 2002). These and other educational stakeholders that include analysts, policy makers, and 

practitioners of teaching and teacher education have argued for the centrality of expertise to 

effective practice, and the need to build a more knowledgeable and skillful professional teaching 

force (Darling-Hammond, 2010). This has resulted in the design of professional teaching 

standards in order to strengthen teacher education and certification standards, the development of 

mentoring programs, increased professional development, and the assessment and evaluation of 

teacher preparation programs (National Commission on Teaching and America’s Future, 1996).   

The development of standards such as the InTASC Model Core Teaching Standards 

(Council of Chief State School, 2013) and the Nation Board Professional Teaching Standards 

(1989) by groups such as the Council of Chief State School Officers (2013) has increasingly 

began to focus on teacher quality and effectiveness. Although effective teaching has always been 
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important, in recent years this issue has become one of national concern and is attributable to a 

variety of factors including (a) long-standing achievement gaps, (b) poor performance by 

American students on international tests compared to peers in other developed nations, and (c) 

the need to manage national, state, and local government spending (Akiba, LeTendre, & 

Scribner, 2007; The American Psychological Association, 2014).  

STEM Education 

STEM education elicits multiple perspectives and has been mentioned numerous times 

throughout the last decade in government policy, research, university programs, K-12 programs, 

curriculum initiatives, and teaching pedagogy. Depending on the context, it can be interpreted 

differently in higher education institutions, departments of public instruction, K-12 education, 

and international communities. In some contexts, STEM education is merely a reference to the 

individual educational areas that relate to fields in which scientists, engineers, and 

mathematicians toil and in others STEM education is defined through an integrative approach 

which is said to broaden student understanding through exposure to socially and culturally 

relevant STEM contexts (Christenson, 2011; Stohlmann, Moore, & Roehrig, 2012).  

Although there are many different definitions and contexts pertaining to STEM 

education, many agree that it is vital for the United States to remain competitive in the global 

economy, and there is a growing concern that the United States is not preparing a sufficient 

number of students, teachers, and practitioners in STEM areas (Sanders, 2008). The Presidents’ 

Council of Advisors on Science and Technology (PCAST) has also highlighted STEM education 

as vital to being globally competitive in education and in the past decade has recommended the 

creation of 1000 new “highly-STEM-focused” schools (Executive Report to the President, 2010, 

pp. 8). However, there is still a large majority of secondary school students that fail to reach 
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proficiency in math and science, and many are taught by teachers lacking adequate subject 

matter knowledge in STEM areas (Kuenzi, 2008). As a response, the National Science and 

Technology Council, from the Executive Office of the President, has called an “all hands on 

deck” effort in regards to improving STEM education. STEM education has been prioritized in 

existing programs and resources at the Department of Education in order to further embed STEM 

within the United States overall education reform efforts, and improving teaching quality and 

effectiveness is at the forefront. It is crucial that new teachers in STEM education have the 

ability to teach individuals to learn much more powerfully on a wide scale. Teacher education 

programs must prepare teachers with better knowledge of learners, content, and teaching 

(pedagogy, teaching diverse learners, classroom assessment, etc.).  

Teacher Evaluation & Effectiveness 

Teacher evaluations have changed overtime and have had different standards across the 

United States. Unfortunately, teacher evaluation have been looked at as a meaningless exercise, 

endured by both teachers and evaluators, but in the last two decades districts have discovered 

that evaluation systems can be shaped to contribute substantially to the quality of teaching 

(Danielson, 2001). The push for teacher quality stems from modern school reform movements 

such as the publications of “A Nation at Risk” (Gardner, 1983) and “What Matters Most: 

Teaching for America’s Future” (National Commission on Teaching and America’s Future, 

1996). The main purpose for teacher evaluation systems and the only one recognized by 

legislators and policymakers, is quality assurance and are often comprised of an administrator 

observing a teacher on multiple occasions throughout the school year which usually depends on 

teacher certification renewal cycles (Danielson, 2001; Doherty & Jacobs, 2013). Some are 

designed to identify good and bad teachers, and others are designed to provide meaningful 
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feedback and professional development to teachers in order to enhance their skills. Federal and 

state policies have encouraged school systems to design more comprehensive evaluation systems 

that rely on multiple measures of how a teacher performs, and typically take into account student 

performance gains, classroom observations, teacher reflections, content specific knowledge, and 

student reflections (Doherty & Jacobs, 2013).  

Teaching Effectiveness 

Teaching effectiveness is a method used in the K-12 school system that uses multiple 

measures of assessments found in teacher evaluation systems to determine the impact a particular 

teacher has on student’s learning outcomes and is often described by educator effectiveness 

initiatives or policies from Charlotte Danielson’s “Framework for Teaching” (Danielson Group, 

2013). There is a troubling trend in education that our most needy, lower achieving students 

often have the least effective teachers (Johnson et al., 2007). This has been addressed in the past 

with the drive for educator effectiveness programs that stem from “Race to the Top”, a $4.35 

billion United States Department of Education competitive grant funded by the American 

Recovery and Reinvestment Act of 2009 during President Barack Obama’s presidency (U.S. 

Department of Education, 2018b). The Race to Top program awarded funding to states for 

satisfying certain educational policies, such as performance-based evaluations for teacher and 

principals based on multiple measures of educator effectiveness (U.S. Department of Education, 

2018a). It is important to note that the prioritization of STEM education was part of the six 

priorities for Race to the Top funding and currently exists within the plans of the Every Student 

Succeeds Act (2015). 

Teaching effectiveness is generally described through multiple factors including planning 

and preparation, teaching skills, professional characteristics, and classroom climate (McBer, 
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2001; Danielson, 2010). Several studies have been conducted regarding these factors and their 

characteristics, measuring teaching effectiveness, teacher improvement, student achievement, 

and teacher preparation (Darling-Hammond et al., 2005; Johnson et al., 2007; McBer, 2001; 

Schultz & Pecheone, 2015). In a study conducted by McBer’s (2001) three main factors of 

teaching effectiveness were found that include teaching skills, professional characteristics, and 

classroom climate and provides working definitions of their associated micro-behaviors, 

characteristics, and dimensions. Furthermore, the study concluded that the factors taken together 

predict over 30% of the variance in pupil progress. Other large-scale studies such as the 

Measures of Effective Teaching (MET) (Schultz & Pecheone, 2015) have examined teacher 

evaluation systems such as the Classroom Assessment Scoring System (CLASS) (Pianta et al., 

2008) and Framework for Teaching (FFT) (Danielson Group, 2013) that are used to get teaching 

effectiveness data regarding observation measures, student learning, and the properties of the 

individual instruments which were determined to be valid and reliable.  

Darling-Hammond (2010) argues that performance assessments are needed to supplement 

teacher evaluations to show teaching effectiveness as a much more potent tool that not only 

indicates that teacher education graduates have the knowledge of teaching skills, but measures 

what teachers actually do in the classroom in regards to these developed teaching skills. In a 

study conducted by Darling-Hammond et al. (2005), the author questions whether there is a 

relationship between teacher education and teacher effectiveness. In the study, several groups 

were compared including teachers that came from traditional teacher education programs, 

untrained and uncertified teachers, and non-traditional Teach for America students. The results 

indicated that teachers recruited for Teach for America, which were admittedly top college 

graduates, showed evidence that their students achieved higher gains in student learning than the 
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other groups (Darling-Hammond et al., 2005). However, teacher education is changing with the 

addition of performance assessments such as the EdTPA (Pearson Education Inc., 2018) which is 

similar to the National Board Professional Standards (1989). The EdTPA is a performance-

based, subject-specific assessment and support system used by teacher preparation programs 

throughout the United States to emphasize, measure and support the skills and knowledge that all 

teachers need from Day 1. However, not all teacher education programs or state teaching 

licensing requires it, showing an inconsistency in quality of programs (Darling-Hammond & 

Hyler, 2013). 

Research shows that although there are several teacher evaluation systems in the United 

States, there is little cohesiveness in teacher effectiveness requirements and implementations. In 

a report titled “State of States 2015: Evaluating Teaching, Leading, and Learning” (Doherty & 

Jacobs, 2013), it was reported that 27 states require annual teacher evaluations for all teachers, 

but only a handful of states have adopted policies connecting performance of students to their 

teachers and the colleges where the teachers were trained. In addition, states with formal teacher 

evaluation policies are inconsistent in terms of how data is used and can include linked to teacher 

preparation programs, teaching licensure, layoff decisions, compensation, professional 

development, and teacher tenure (p. 5). The data gathered generally is composed of observations 

of teaching practices and student outcomes and is collected through four main sources including 

classroom observations, teacher self-evaluation questionnaires, teacher portfolios, and peer 

reviews (Goe et al., 2008).  

Teacher Evaluation Approaches 

Teacher Evaluation data is generally collected through assessments of teacher practice 

that may be holistic or narrative in form and may examine a single lesson or an entire year. Many 
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instruments such as CLASS (Pianta et al., 2008) consist of a rubric-based system such and may 

utilize video recorded lessons, pre- and post-observations, can include samples of student work. 

Other assessments of teachers practice such as the National Board for Professional Teaching 

Standards (Hattie, 2008) require teachers themselves to assemble evidence and self-assess their 

own indicators of teacher quality according to rubrics as part of the process.  

Currently, teacher evaluation systems that assess teachers based on observed teacher 

practices have either been developed by private organizations or public education entities 

(Worrell et al., 2014). Several instruments that are prominent across the United States were 

created as a result of the Measures of Effective Teaching (MET) study, funded by the Bill and 

Melinda Gates foundation. The MET study is a research partnership between 3,000 teacher 

volunteers and numerous independent research teams, where the project’s goal was to build and 

test measures of effective teaching to find out how evaluation methods could best be used to tell 

teachers more about the skills that make them most effective and to help districts identify and 

develop great teaching (Measures of Effective Teaching Project FAQs, 2018). The instruments 

that were developed include; 1) Classroom Assessment Scoring System (Pianta et al., 2008); 2) 

The Framework for Teaching Evaluation Instrument (Danielson Group, 2013); 3) The 

Mathematical Quality of Instruction (MQI) (Hill, Kapitula, & Umland, 2011); 4) The Protocol 

for Language Arts Teaching Observation (PLATO) (Grossman et al., 2009), and 5) The Quality 

Science Teaching (QST). Many state departments of public instruction and local education 

agencies have also developed their own evaluation instruments such as the North Carolina 

Department of Public Instruction (2015) Teacher Evaluation System and the District of 

Columbia’s IMPACT (2018). Most successful teacher evaluation systems such as the examples 

above include observation instruments that evaluate teachers though a rubric, contain domains, 
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and can be ranked according to proficiency descriptors (MET Project, 2013). Furthermore, these 

instruments aim to align with state and federal accountability requirements (Goe et al., 2008).  

Professional Teaching Standards, Evaluation Systems, & Instruments  

Teachers are evaluated for a multitude of reasons through multiple methods and are 

generally conducted using instruments that were created by private or public entities (Worrell et 

al., 2014). Furthermore, some teacher evaluation systems may be valid and reliable and used 

across multiple states, while others are “homegrown”. However, many instruments that are 

“homegrown” may in fact be heavily based or influenced by valid and reliable instruments. 

Additionally, there are resources for ongoing teacher development that provide professional 

teaching standards in which many validated and “homegrown” instruments are heavily based or 

influenced as well.  The following is a review of existing professional standards and instruments 

used in teacher evaluation systems that were pertinent to the population of this study. The 

literature review identified professional teaching standards developed by the Council of Chief 

State School Officers (CCSSO) and five prominent teacher evaluation systems used across the 

United States. Two of the instruments used nationally including the Classroom Assessment 

Scoring System (CLASS) and Framework for Teaching Evaluation Instrument (FFT) were of 

interest to this study because of the ability to be used across all content areas. In addition, a local 

evaluation instrument from the state of North Carolina, Rubric for Evaluating North Carolina 

Teachers, which is part of the North Carolina Educator Evaluation System was also be reviewed 

because of its connection to local instruments already in use with the target population of this 

study (North Carolina Department of Public Instruction, 2015). 
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Interstate New Teachers Assessment and Support Consortium (InTASC) Standards 

As a result of the United States commitment to the improvement of teaching and the call 

for increased teaching effectiveness, professional teaching standards have been designed in order 

to strengthen teacher education and certification standards and to outline the principles and 

foundations of teaching practice that cut across all subject areas and grade levels and that all 

teachers share (National Commission on Teaching and America’s Future, 1996; Council of Chief 

State School Officers, 2013).  The Council of Chief State School Officers (CCSSO) through its 

Interstate Teacher Assessment and Support Consortium (InTASC) have developed Model Core 

Teaching Standards that outline what teachers should know and be able to do to ensure every 

PK-12 student reaches the goal of being ready to enter college or the workforce in today’s world 

(Council of Chief State School Officers, 2013). These InTASC standards emphasize and describe 

what effective teaching looks like in regards to teaching practice with the acknowledgement of 

how students learn, diverse learners, the focus on application of knowledge and skills, 

assessment literacy, and a collaborative professional culture (p. 5). InTASC standards are not a 

document meant to be used as a teacher evaluation instrument, but serve as a resource for states, 

school districts, professional organizations, teacher education programs, teachers, and others that 

will develop educational policy used to prepare, support, license, and evaluate teachers. 

Furthermore, InTASC standards are a part of the Council for the Accreditation of Educator 

Preparation (2018) Standard 1.1, which ensures that teaching candidates demonstrate an 

understanding of the 10 InTASC standards at the appropriate progression levels in the four 

general categories shown in Table 2.1 (Council of Chief State School Officers, 2013). 
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            Table 2.1 InTASC Core Teaching Standards (CCSSO, 2013) 

Category 1 -- The Learner and Learning  

Standard #1 -- Learner Development 

Standard #2 -- Learning Differences 

Standard #3 -- Learning Environments 

 

Category 2 -- Content Knowledge 

Standard #4 -- Content Knowledge 

Standard #5 -- Application of Content 

 

Category 3 -- Instructional Practices 

Standard #6 – Assessment 

Standard #7 -- Planning for Instruction 

Standard #8 -- Instructional Strategies 

 

Category 4 -- Professional Responsibility 

Standard #9 -- Professional Learning and Ethical Practice 

Standard #10 -- Leadership and Collaboration 

 

 

The first category, The Learner and Learning, ensure that teachers understand learning 

and developmental patterns, individual differences in students, and the emphasis of a safe 

learning environment. The second category, Content Knowledge, ensure that teachers have a 

deep flexible understanding of their content areas and apply content knowledge is a way that is 

meaningful to real world settings to assure learner mastery. The third category, Instructional 

Practice, ensure that teachers understand and integrate formative and summative assessment, 

design and plan instructional strategies in coordinated and engaging ways that address diverse 

ways of learning. Lastly, the fourth category, Professional Responsibility, ensure that teachers 

engage in meaningful and intensive professional learning by regularly examine best practices 

through on-going study, reflection, and collaboration (Council of Chief State School Officers, 

2013).  
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The standards mentioned include performances, essential knowledge, and critical 

dispositions that are described through 3-4 indicators and were derived through a review of 

literature. The InTASC standards have been subject to a variety of studies including a critical 

analysis of philosophies of education relating to the standards (Moss & Lee, 2010), the 

construction and validation of instruments that are based on InTASC teaching performances, 

essential knowledge, or critical dispositions (Lang et al., 2018), and the correlation of InTASC 

standards with instruments that were designed to assess teachers’ perception of implantation of 

effective practice instructional strategies (Ford, 2018).  

Classroom Assessment Scoring System (CLASS) 

The Classroom Assessment Scoring Systems is a research-based observation instrument 

that is used to help teachers and schools improve the quality of classroom interactions 

(Teachstone, 2018). The CLASS teacher evaluation system is comprehensive in its approach and 

include a variety of resources including a video library for practicing classroom observations, 

coaching groups through their website, and courses that can act as a primer for teachers and to 

increase reliability. The CLASS instrument is only available through the company’s website and 

can be purchased by school districts. The Teaching Through Interactions (Hamre et al., 2013) 

framework and the CLASS that operationalizes this framework focus on the patterns of 

interactions between teachers and students as central drivers for student learning (Bell, et al., 

2012; Hafen et al., 2015). Furthermore, CLASS can be used in infant through grade 12 and 

focuses on processes in which teachers and caregivers interact with children in three main areas: 

Emotional/Behavior Support, Classroom Organization, and Instructional Support (Virtanen et al., 

2018).  
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The first CLASS domain, emotional support, draws from attachment and self-

determination theories highlighting the importance of fulfilling an individual’s need for 

relatedness, and focuses on the teachers’ sensitivity to students’ academic, behavioral, and 

affective needs, as well as their perspectives and ideas (Bowlby, 1979; Pianta et al., 2012). The 

second CLASS domain, organizational support, refers to predictable, efficient, and goal-oriented 

activities and disciplinary practices in the classroom and the goal of engaging students in 

learning activities, and focuses on effective behavioral management through clear expectations, 

routines, and rules that are positively reinforced (Hamre, Pianta, Mashburn, & Downer, 2007). 

The third CLASS domain, instructional support, draws from cognitive learning theories, which 

view students as active participants whose development is supported by effective learning, and 

focuses on teacher awareness of typical student misunderstandings, content transformation to 

increase student accessibility, using a variety of instructional strategies to foster understanding 

(Yilmaz, 2011; Gibbs & Poskitt, 2010).  

There are different versions of the CLASS instrument for different grade levels and have 

been validated in several cultural contexts. In addition, over 150 research studies prove that 

students in classrooms with high class scores have better academic and social outcomes 

(Teachstone, 2018). However, few studies have been conducted with the CLASS for secondary 

students and previous findings have been reported contradictory findings concerning the factor 

structure of the instrument. In their study of the CLASS, Allen et al. (2013) found a good fit for 

the expected three-factor structure formed by emotional support, classroom organization, and 

instructional support with a sample of 37 secondary school classrooms. Hafen et al. (2015), 

examined several factor structures with a large-scale sample of 1,482 middle and high school 

classrooms and their confirmatory factor analyses indicated superiority of the three-factor 
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solution over the one- and two-factor structures. However, it should be noted that not all studies 

have confirmed this. Malmberg et al. (2010) found that the three-factor provided a poor fit for 

data with the analyzation of 144 school lessons of 17 classrooms, and Kane et al. (2012) found 

that a single-factor solution was the best fit.  

Framework for Teaching Evaluation Instrument (FFT) 

The Framework for Teaching (FFT) is a research-based protocol developed by education 

expert Charlotte Danielson in 1996 and is aligned with the Interstate New Teachers Assessment 

and Support Consortium (InTASC) standards, which represent what a beginning teacher should 

know (Danielson, 2010). The FFT has become the most widely used definition of teaching in the 

United States, and has been adopted as the single model, or one of the approved models, in over 

20 states (Danielson Group, 2018). The FFT can be obtained through the Danielson Group’s 

website where supporting resources can be purchased such as handbooks with descriptions of the 

components and elements of the instrument, implementation guides, instructional courses, 

learning products for teachers. The FFT is grounded in a constructivist view of learning and 

teaching and is divided teaching into 22 components with 76 sub-components, and are clustered 

into four domains of teaching; Planning and Preparation; Classroom Environment; Instruction; 

and Professional Responsibilities (Danielson Group, 2018). 

The first domain, planning and preparation, focuses on; teacher lesson preparation using 

their extensive knowledge of the content area, students’ prior understanding, and instructional 

outcomes aligned to the curriculum; the instructional design and sequence; and the design of 

formative assessments to monitor student learning. The second domain, classroom environment, 

focuses on the classroom atmosphere including; behavior management, quality of classroom 

routines and procedures; and the rapport between the teacher and students. The third domain, 
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instruction, focuses on several dimensions of instructional quality including communication, 

discussion techniques, ability to engage students, the use of assessment during instruction, and 

flexibility and responsiveness. The fourth domain, professional responsibilities, focuses on the 

teacher professionalism and ethical standards, the focus of improving teaching and learning, 

effective record keeping and family communication, leadership attributes, and the reflection of 

teaching for improvement (Danielson, 2010; Danielson, 2013). 

The FFT was initially developed with generic clusters to promote professional growth 

and teachers through reflection and conversation of instructional practices that are common 

across disciplines, and has since expanded to include instructional practices that are manifested 

in mathematics and English Language Arts classrooms (Danielson Group, 2018). FFT has been 

subjected to several validation studies over the course of its development and refinement, 

including an initial validation by Education. Later studies, including one conducted by the 

Consortium for Policy Research in Education (CPRE) and others assessing the application of the 

FFT for teacher evaluation in Cincinnati and Chicago have identified small but consistent 

positive correlations between FFT ratings and student learning outcomes. Kimball et al. (2004) 

conducted a study consisting of 328 teachers that analyzed the relationship between scores on a 

standards-based teacher evaluation system modeled on the FFT, and the results indicated that 17-

27% of the variance in student achievement was attributable to teacher performance. Some of the 

studies conducted with the FFT have also identified weaknesses in observer training, and the 

Danielson Group has used this research to create observation protocols for their instrument to 

drive toward enhanced inter-rater reliability and consistency (Danielson, 2010; Danielson, 2013). 
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Rubric for Evaluating North Carolina Teachers 

The North Carolina Educator Evaluation System (NCEES) is built on professional 

standards that were developed with the input of professional organizations, district staff 

members, and representatives from institutions of higher education training programs (North 

Carolina Department of Public Instruction, 2018). The North Carolina Professional Teaching 

Standards (NCPTS) are the basis for teacher preparation, teacher evaluation, and professional 

development in the state of North Carolina and includes the skills and knowledge needed for the 

21st century teaching and learning (North Carolina Department of Public Instruction, 2018). The 

North Carolina Teacher Evaluation Process includes training, orientation, self-assessment, pre-

observation conference, observations, post-observation conference, summary evaluation 

conference, and professional development plan components. The NCPTS include 6 different 

standards including; 

 Standard I: Teachers Demonstrate Leadership; 

 Standard II: Teachers Establish a Respectful Environment for a Diverse 

Population of Students; 

 Standard III: Teachers Know the Content They Teach; 

 Standard IV: Teachers Facilitate Learning for Their Students; 

 Standard V: Teachers Reflect on Their Practice; 

 Standard VI: Teachers Contribute to the Academic Success of Students. 

The Rubric for Evaluating North Carolina Teachers is the required teacher evaluation 

instrument used for teacher self-assessment and observations and was developed to align and 

exemplify the North Carolina Teaching Standards I-V approved by the North Carolina State 

Board of Education in June 2007 (North Carolina Department of Public Instruction, 2015). The 
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instrument is categorized by the five different standards and includes 25 elements of teaching 

with 4 descriptor levels per element. The rubric is used in conjunction with the standards 

descriptions by school administrators during teacher observations to check descriptors that 

describe levels of performance. The rubric is found on The North Carolina Department of Public 

Instruction’s website. 

The standards on the Rubric for Evaluating North Carolina Teachers defines what 

teachers need to know and do to be able to teach students in the 21st century (North Carolina 

Department of Public Instruction, 2018). Standard I ensures that teachers demonstrate leadership 

by leading in their classrooms, in the school, and the teaching profession and that they advocate 

for schools and students while demonstrating high ethical standards. Standard II ensures that 

teachers establish a respectful environment for a diverse population of students by providing a 

positive environment, embracing a diverse school community, treating students as individuals, 

adapting teaching for students with special needs, and working collaboratively with families of 

their students. Standard III ensures teachers know the content they teach by; aligning their 

instruction with North Carolina Standard Course of Study, knowing the content appropriate to 

their teaching specialty, recognizing the interconnectedness of other content areas/disciplines, 

and making instruction relevant to students. Standard IV ensures that teachers facilitate learning 

for their students by knowing the ways in which learning takes place, knowing the appropriate 

levels of development of their students, planning instruction appropriate for students, using a 

variety of instructional methods, helping students develop critical thinking skills, helping student 

to work collaboratively, communicating effectively, and using a variety of methods to assess 

students. Finally, Standard V ensures that teachers reflect on their practice by analyzing student 
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learning, linking professional growth to their professional goals, and functioning effectively in a 

complex dynamic environment. 

The North Carolina Educator Evaluation System has been around for approximately a 

decade and studies exist, but in general, exiting research reports on the evaluation system as a 

whole and are not specific towards the instrument. For instance Hewitt (2015) conducted a study 

on the North Carolina Educator Evaluation Policy that incorporates data for value-added 

measures and found that teachers increasingly game the system and teach to the test, increasingly 

leave the field, feel an increase in stress, pressures, and anxiety, and also found that teacher 

collaboration is decreasing. In another study by Daniel Wydo (2016), 96 teachers and 6 

administrators provided qualitative data and it was determined that teacher leadership had 

improved due to the North Carolina Educator Evaluation System responses from principal 

interviews and teacher surveys. However, there seem to be a lack of validity studies. 

Teacher Education & Program Evaluation 

Teacher education programs provide for the development of new teachers with the 

knowledge, skills, and dispositions that will allow them to succeed (Darling-Hammond et al, 

2005). Furthermore, this requires programs to take on the enormous complexity of teaching, 

which requires integrating many kinds of knowledge and skills in making judgements about how 

to pursue multiple goals with learners who have diverse needs. In the recent past, numerous 

teacher education programs have been criticized for being overly theoretical, having little 

connection to practice, offering fragmented and incoherent courses, and lacking in a clear, shared 

conception of teaching among faculty (Darling-Hammond et al, 2005). Furthermore, the teacher 

educator profession has also been seen as under-researched, however, the importance of the 

quality of this profession for the quality of teaching and learning has been stressed by 
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international bodies including OECD and the European Commission, and has resulted in the 

creation of professional standards for teacher educators (Murray & Male, 2005; National Council 

for Accreditation of Teacher Education, 2008). The creation of professional standards for teacher 

educators in the United States were first done so by the National Council for Accreditation of 

Teacher Education (NCATE) (National Council for Accreditation of Teacher Education, 2008). 

Later, NCATE merged with the Teacher Education Accreditation Council (TEAC) to form the 

Council for the Accreditation of Educator Preparation (CAEP) which is the currently gives 

accreditation to teacher educator programs from institutions of higher education (IHE) (Council 

for the Accreditation of Educator Preparation, 2018). These standards require teacher educator 

programs to demonstrate that their graduates are capable of having strong positive effects on 

student learning or in essence, teaching effectiveness (Chen, Mason, Hammond-Bennett, & 

Zlamout, 2014). This requires that institutions of higher education (IHE’s) must use evidence, 

based on CAEP Standards, to continuously monitor, evaluate, and improve their teacher educator 

programs, and that the data and methods used will be valid, consistent, transparent, and data-

driven (Council for the Accreditation of Educator Preparation, 2018). Specifically, Council for 

the Accreditation of Educator Preparation (2018) Standards 2 and 5 require that a quality 

assurance system is put in place and is comprised of multiple measures that can monitor 

candidate progress through multiple performance-based assessments taken at key points within 

programs to demonstrate their candidates’ development of knowledge, skills and professional 

dispositions. 

One fortunate outcome of the renewed focus on teacher education programs is the 

attention being paid to the creation of valid and reliable tools to assess pre-service and in-service 

teachers and the effectiveness of teacher education programs. Recent research highlights three 
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methods, which include 1) value-added assessments of student achievement, 2) surveys of 

teacher performance, and 3) standardized observation protocols (Goe, Bell, & Little, 2008). 

Value-added assessment (VAA) has become a widely used method for evaluating effective 

teachers in the field. Typically this includes comparing student’s year-end scores to the scores of 

those same students in previous school years and could seek to isolate the contribution, or value-

added, that each teacher provides in a given year, and compared to other teachers (Worrell et al., 

2014). Critics say that much of the results are due to chance or conditions beyond the teacher’s 

control, and can be associated with small economic effects on students (Harris, 2012; Chetty et 

al., 2014). Furthermore, research findings by Sanders & Horn (1998) indicate that although 

teacher effectiveness is the major factor influencing student gain, there could be major 

implications if value-added assessments were primarily used to link standardized test data to the 

teacher level, when the data should be used to provide a basis for educational improvement for 

school administrators. Using VAA as an assessment of new teachers’ impact on student learning 

is arguably the most critically needed type of data to engage in a cycle of evaluation and 

continuous improvement for teacher preparation programs (The American Psychological 

Association, 2014). However, it is the most difficult data to obtain as program graduates are 

likely to disperse over a large geographical area in several different schools and demographic 

populations, and they will teach many different subject areas at different levels. In most 

circumstances at most IHE’s, given the complexity of the task logistically, this will be beyond 

the resources of teacher preparation programs and will be dependent on partnerships with state 

and local education agencies (Glazerman et al., 2010). 

Using surveys of teacher performance to evaluate teacher education programs have also 

been used over the years and include (a) surveys of teacher satisfaction with their training, (b) 
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surveys of job performance from employers asking about teachers from various institutions that 

serve as teacher providers, and (c) surveys of students of graduates asking about their teachers’ 

performance and behavior (Darling-Hammond, Eiler, & Marcus, 2002). Surveys of graduates are 

a common way to assess the success of IHE’s programs and can yield data on a large number of 

teachers at a relatively low cost and allow for comparisons across programs and cohorts, but can 

suffer in terms of the validity and reliability of the data from many of the survey instruments 

being developed locally and on an ad-hoc basis (Ellet & Garland, 1987; Loup, Garland, Ellet, & 

Rugutt, 1996). Surveys used to evaluate teachers have been used for years in higher education, 

and there is robust literature on their effectiveness and are becoming more widespread in PreK-

12 settings, however there is practical concern about using student surveys of student teachers if 

the district the teacher is placed in does not used valid and reliable instruments and no 

established routine for collecting data (Aubrecht, Hanna, & Hoyte, 1986; Worrell et al., 2014). 

Standardized observations can also be used to evaluate teacher education programs. 

Using observations to evaluate teachers’ interactions and classroom processes can help identify 

effective practices and can be a valuable tool in building capacity for teaching and learning 

(Allen, Pianta, Gregory, Mikami, & Lun, 2011). Research conducted by the MET Study (2010) 

show evidence that observation scores capture features of teachers’ behavior that are that can be 

measured from day to day, and across times of the year if standard protocols for training and 

observation are used. Furthermore, if conducted validly, reliably, and fairly to measure those 

classroom interactions that impact learning, is a direct and effective mechanism for evaluating 

teacher education programs (MET Project, 2010; Pianta, Hamre, & Allen, 2008). 

Although all three methods can be effective, the American Psychological Association, 

Assessing and Evaluating Teacher Preparation Programs task report (2014) shows that using 
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standardized observations has its advantages since it can provide feedback to both, individual 

pre-service teachers and teacher educator programs. Furthermore, a well-developed and -

implemented teacher observation instrument can (a) standardize the lens through which 

observers view teaching practice, (b) provide teachers with meaningful data to improve their 

practices, and (c) ultimately strengthen student learning outcomes (Joe, Tocci, Holtzman, & 

Williams, 2013).  

Pre-service Teacher Evaluation 

Given the importance of teachers and teaching, a focus on the evaluation and assessment 

of pre-service teachers’ performance for improvement should be no surprise. However, although 

accreditation standards have been created, methods recommended, and protocols identified, there 

is a need for more teacher preparation programs to demonstrate with evidence that new teachers 

are effective and prepared to teach 21st-century learners in STEM education (Darling-Hammond, 

2006, 2010). To provide evidence of effectiveness students enrolled in teacher education 

programs will be evaluated on numerous occasions throughout their education experience. A 

review of the literature reveals that the most common evaluation methods include; 1) learning 

activities tied to teaching methods courses; and 2) formative and summative evaluations 

conducted during clinical experiences (Darling-Hammond & Bransford, 2005).  

Students are often evaluated through learning activities assigned in teaching methods 

courses that are a precursor to student teaching. These activities include performance tasks, 

micro-teaching assignments, and teaching portfolios. Many teacher education programs have 

developed specific performance tasks that require students to plan a lesson, conduct a seminar, or 

organize curriculum that is centered on the methods coursework and practice opportunities 

(Darling-Hammond & Bransford, 2005). Zeichner (1999) ascertains that these are valuable 
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opportunities because virtually every one of these types of assignments begins with reference to 

the criteria for the performance being developed and ends with an opportunity for students to 

evaluate their own work.  Micro-teaching which was launched in the 1960’s helps novices focus 

their attempts at learning teaching skills on discrete areas. Gage (1967) described it as a scaled-

down teaching, conducted for only 5-10 minutes, with only 5-10 students, and focus on only one 

to a few aspects of a teacher’s role. Micro-teaching is often thought to permit greater 

concentration and reduce anxiety for novices and studies have found that it leads to an increase 

in candidate’s ability to demonstrate desired teacher behaviors (Copeland, 1981). Teaching 

portfolios represent a special case and are typically collections of materials and artifacts that 

students will collect throughout methods courses and throughout the student teaching experience. 

These include educational philosophies, example lesson plans, samples of student work, teacher 

reflections, recommendations, and other documents that may be collected (Bird, 1990). 

Proponents suggest that teacher portfolios provide opportunities for robust documentation of 

practice and for candidate reflection (Shulman, 1998). 

The performance assessments described above provide opportunities for candidates to 

analyze and reflect on examples of teaching and products of student learning through a 

structured, systematic means. However, perhaps the most pervasive pedagogy in teacher 

education is that of clinical experiences that students, which has long been acknowledged as 

having a profound impact on pre-service teachers (Darling-Hammond & Bransford, 2005). Many 

teachers have claimed that the most important elements in their professional education were the 

school experiences found in early clinical experiences through the student teaching experience 

(Guyton & McIntyre, 1990). Different student teaching practices arise out of different 

conceptions and traditions and can vary from one teacher education program to another. 
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Furthermore, there is some evidence that both the amount and timing of student teaching affect 

outcome. Ten to twelve weeks is the average length for the student teaching experience, and 

recent research suggests that more supervised experience with graduated responsibility can have 

positive effects on candidates’’ practice and self-confidence (Orland-Barak, 2002). Another 

study by Sumara & Luce-Kaplar (1996) indicate that having a longer student teaching 

experience, especially when it is concurrent with theoretical coursework, is associated with 

stronger outcomes in terms of the ability to apply learning to practice. During the student teacher 

clinical experience teacher education programs greatly benefit from assessments of classroom 

instruction both formative and summative (Noell et al., 2014). Teacher educators need 

summative assessment data to decide if individual teacher candidates should be recommended 

for licensure, and formative assessment data to identify when program revisions are needed and 

help candidates improve their teaching practice (Noell et al., 2014). Furthermore, evaluation data 

can also be used to develop hypotheses about how to strengthen aspects of individual teacher 

education programs for future candidates. 

Formative assessment of pre-service teachers is a part of most teacher educator programs 

in order to provide candidates with the best guidance and direction through systematic feedback 

provided through-out the clinical experience. Teacher educator programs emphasize clinical 

experiences where student teachers and the university supervisors assigned to them for 

mentorship are engaged in a process of boundary crossing where interactions between the 

student and mentor often occur at a boundary between the specific practices and expectations of 

the university and the school (Lofthouse & Wright, 2012). From a situative perspective, the 

student teachers are moving from peripheral participation in the school practice of teaching 

towards membership of the community of practice of teaching of the school (Wenger, 1999). 
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Student teachers in the United States experience multiple cycles of observation and feedback by 

their university supervisor and cooperating teacher during their initial teacher education. Such 

observations absorbs many hours and forms the basis of the mentoring, monitoring, and 

reporting processes associated with compliance to program requirements, and provides the 

students with benchmarks for their progress (Hargreaves, 2000).  

The literature reports that there is often disconnect between university and schools during 

teacher preparation and evaluation which is linked to the location of teacher education in the 

dissimilar setting of schools and university (Mtika, Robson, & Fitzpatrick, 2014). In addition, for 

some student teachers, observation can turn into a purely bureaucratic activity that does little to 

engage them. In a mixed-method study by Tracey (2008) evidence showed that observation and 

feedback practice in English schools rarely supports teachers’ self-development as reflective 

practitioners and tends to undermine any sense of agency on the part of teachers. Nonetheless, 

teacher educators suggests that other student teachers find the observation process to be 

inclusive, reflexive and genuinely developmental for both parties (Lofthouse & Wright, 2012).  

Pre-service Teacher Evaluation Instruments 

In order to provide feedback to student teachers for improvement, recommend them for 

licensure, and collect data for program improvement, some type of teacher evaluation instrument 

is generally used. Research suggests that there is a lack of valid and reliable observation 

instruments that can be used specifically for teacher education programs (The American 

Psychological Association, 2014). The problem is that considering the fact that well over 95% of 

the nation’s teacher candidates are observed during their student teaching placements, ostensibly 

to gauge the quality of their teaching practices, fewer than 15% of these observations 

demonstrate evidence of validity and reliability of the observation instrument being used (LaParo 
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et al., 2014). Most instruments are “home-grown” assessments that may be inappropriate for the 

use of pre-service teaching practices associated with specific domains and may lack 

psychometric evidence that they would produce results that are fair, valid, or useful for 

evaluation or improvement (The American Psychological Association, 2014). A recent internal 

survey conducted by the NC State College of Educations Council of Education Program 

Coordinators (CPEC) found that 80% of the programs use instruments that they developed, none 

of which is valid and reliable.  

As an alternative to using a “home-grown” observation assessment instrument, Noell et 

al. (2014) highlighted two classroom observation systems that are commercially available and 

may be considered for use in evaluating student teachers including Charlotte Danielson’s 

Framework for Teaching (Danielson Group, 2013) and the Classroom Assessment Scoring 

System (Pianta et al., 2008). Both observation systems are supported by research on reliability 

and validity and are technically acceptable according to The Measures of Effective Teaching 

Study (MET Project, 2012), however, both were designed for in-service teachers. In-service 

teachers generally have more experience in the classroom, further education, and higher teacher 

efficacy, and therefore, the quality of pre-service teachers’ teaching practices may need to be 

assessed differently (Campbell, 1996). In addition, in a study by Mertler (2003), 67 pre-service 

and 197 in-service teachers assessment literacy were measured and in all cases in-service 

teachers scored significantly higher than their pre-service counterparts. 

Current Practices of Pre-service Teacher Evaluation in NC STATE STEM Education 

Currently, the NC State College Department of STEM education does not require the use 

of a valid and reliable observation instrument for its teacher preparation programs. Programs 

within the department of STEM education use instruments that were developed internally for 
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formative assessment, and use a modification of the Rubric for Evaluating North Carolina 

Teachers (NCDPI, 2015) for summative evaluation. In addition, the “Certification of Teaching 

Capacity” document is administered near the end of the student teaching experience, and is used 

to show that pre-service teacher candidates have met specific evidences that demonstrates their 

knowledge, skills, and dispositions in practice, therefore the successful completion of the student 

teaching experience at NC State (NC State College of Education, 2018a, 2018b). This document 

is prescribed by the state of North Carolina to meet licensure requirements, but is not considered 

an observation instrument for the use of measuring pre-service teachers’ teaching quality. It is 

only administered once at the end of the semester and is not used to provide feedback to pre-

service teachers for improvement. In addition, the document rating system only employs a 

criteria only met/not-met checklist and although it does align to specific standards and provides 

proficiency descriptors, lacks progressions or levels, a characteristic of well-designed assessment 

rubrics (Oakleaf, 2009). A standardized observation instrument that can be used across all NC 

State University Department of STEM Education could provide a refined way to formatively 

assess student teachers, and build coherence among STEM education programs around common 

language and lens for practice. 

Common Teaching Models and Practices 

To make sense of the teaching process it is necessary to understand the knowledge, 

beliefs, attitudes, and values, as well as a myriad of constructs that are used to communicate the 

complexity of teaching (Shulman, 1986). The attempt to understand and reduce the complexity 

of teaching to enable its study, has generated a variety of metaphors and models to organize 

knowledge in new ways, integrate previous findings, suggest explanations, stimulate research, 
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and reveal new relationships (Gess-Newsome, 1999). Over time numerous teaching frameworks, 

domains, and practices have been recommended. 

Teaching Models 

Shulman (1986) offered a new model and set of hypothetical domains of teacher 

knowledge, pedagogical content knowledge (PCK), and argued that the study of teachers’ 

cognitive understanding of subject matter content and the relationships between such 

understanding and the instruction teachers provide for students may be missing in educational 

research. Shulman described PCK in his terms as “the subject matter for teaching” and later 

along with his colleagues defined it as: 

“that special amalgam of content and pedagogy that is uniquely the providence of 

teachers, their own special form of professional understanding, PCK identifies the 

distinctive bodies of knowledge for teaching and represents the blending of 

content and pedagogy into an understanding of how particular topic, problems, or 

issues are organized, represented, and adapted to diverse interests and abilities of 

learners, and presented for instruction (Shulman, 1986).” 

Additional research by Shulman and his colleagues provided evolving conceptions of the 

domains of teacher knowledge and became one of the five knowledge bases for teaching, shown 

in Figure 2.1, which includes general pedagogical knowledge, content knowledge, pedagogical 

content knowledge, knowledge of specific educational contexts, and knowledge of the general 

education context which also includes philosophical and historical aims of education (Gess-

Newsome, 1999). Although Shulman’s view has structural features, his views of domains of 

teaching differ among papers he wrote during the same period. 
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Figure 2.1: Shulman’s Domains of Teacher Knowledge (Shulman, 1986) 

Subsequent research that builds on Shulman’s formulation of PCK attempts to update his 

research framework to include educational technology in response to the advent of digital 

technology which has dramatically changed the routines and practices in most arenas of human 

work and has impacted the process of teaching in learning in a big way (Mishra & Koehler, 

2006). Shulman did not discuss technology and its relationship to pedagogy and content, 

however issues surrounding technology was not foregrounded to the extent that they are today. 

Until the late 1990’s most technologies in the classroom were rendered “transparent” because 

they were not commonplace (Bruce & Hogan, 1998). Technology have come to the forefront of 

educational discourse primarily because of the availability and range that incorporate hardware 

and software such as computers, tablets, and a myriad of other devices that use the internet and 

educational games to supplement the learning process (Mishra & Koehler, 2006). These new 

technologies have changed the nature of the classroom and although not all teachers embrace 
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them, the relationships between content (the actual subject matter that is to be learned and 

taught), pedagogy (the process and practice or methods of teaching and learning), and 

technology (both commonplace, like chalkboards, and advanced, such as digital computers) are 

complex and nuanced (p. 9).  

In contrast to the simple view of technology, Mishra & Koehler’s (2006) framework, 

shown in Figure 2.2, emphasizes the connections, interactions, affordances, and constraints 

between and among content (C), pedagogy (P), and technology (T), and the knowledge that is 

central for developing good teaching with complex interplay of these three bodies of knowledge. 

Technological Pedagogical Content Knowledge (TPCK) suggests that teachers do not simply 

need to be trained to use technology, but how to teach with it.  

 

Figure 2.2: Technological Pedagogical Content Knowledge (Koehler & Mishra, 2006) 

TPCK has become a framework for research and multiple studies have shown support, especially 

science education. In a mixed-method study by Koehler & Mishra (2005), science students and 

faculty in a learning technology by design seminar were surveyed to assess the development of 

TPCK. The study aimed to determine the level of TPCK knowledge, and the data clearly showed 

a significant shift over a semester that participants in the study moved from considering content, 
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pedagogy, and technology from being independent constructs towards a more transactional and 

codependent construction that indicate sensitivity to the nuances of technology integration 

(Koehler, Mishra, and Yahya, 2004). 

Shulman (2005) also introduced the concept of signature pedagogies, the teaching 

process is organized by the fundamental ways in which future practitioners are educated for their 

particular professions, which is often emphasized in higher education. According to Shulman (p. 

54), signature pedagogies have the following characteristics: (a) a surface structure, including 

specific and discernible acts of teaching and learning; (b) a deep structure, including a set of 

acceptable tenets regarding how to best convey and teach the content to students; and (c) an 

implicit structure that is made of up a group of desirable beliefs, attitudes, values, and/or 

dispositions that are important to the profession. Examples of signature pedagogies include law 

students being dominated by the case dialog method of teaching, bedside teaching by physicians 

and medical residents making rounds in hospitals, or pre-service teachers doing a classroom-

based practicum as part of their teacher training (Shulman, 2005).  Signature pedagogies have 

shown promise in higher education, and in a study by Lai (2018) the inquiry-based method of 

instruction indicated improvement of college students’ STEM education learning. The study 

quantitatively and qualitatively examine 73 college students studying informational technology 

(IT) that were taught using a curriculum design and arrangement emphasizing industry-academy 

collaboration, and practice-oriented courses through an inquiry-based instructional strategy. 

Students had affirmative and positive feedback on the program and results indicated that the 

signature pedagogy implemented advanced students STEM academic performance (p. 7). 

Signature pedagogies are a more commonly practiced by higher education faculty, 

however, K-12 classrooms have also utilized this teaching process. Secondary teachers generally 
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only implement this practice for specific learning activities and assessments as opposed to 

holistically. For example, the notion of engaging students to think like a scientist is indicative of 

the nature of inquiry and has become what would be considered a signature pedagogy of STEM 

education. Prior to the publication of A Nation at Risk: An Imperative for Educational Reform 

(1983), school science mostly consisted with engaging students with ill-defined real world 

problems instead of well-defined idealistic problems, where long-term projects in science 

situated inquiry in complex socio-technological contexts instead of short-term discrete activities 

(Gott & Duggan, 1996). Although challenging for teachers to implement, signature pedagogies 

affords an opportunity to enact STEM as a multi-disciplinary construct addressing timely and 

critical issues.    

Categorizing Teaching Practices 

A review of literature indicated that numerous models exist in regards to categorizing 

teaching practices for evaluation. The method in which teaching practices are organized 

generally depend on the context and generally consist of teaching performances, knowledge, and 

dispositions (Council of Chief State School Officers, 2013). Shulman’s (1986) model organized 

teaching domains by general pedagogical knowledge, content knowledge, pedagogical content 

knowledge, knowledge of specific educational contexts, and knowledge of the general education 

contexts (Shulman, 1986). Whereas McBer (2001) organized teaching micro-behaviors, 

characteristics, and dimensions into three main factors of teaching effectiveness which include 

teaching skills, professional characteristics, and classroom climate. Alternatively, teaching 

practices are grouped into overarching categories, domains, and standards when intended to be of 

practical use for teacher evaluation instruments. Four models for grouping teaching practices that 

were relevant to this study are the InTASC Model Core Teaching Standards (InTASC) (Council 
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of Chief State School Officers, 2013), Danielson’s Framework for Teaching (FFT) (Danielson 

Group, 2013), the Classroom Assessment Scoring System (CLASS) (Pianta et al., 2008), and the 

North Carolina Educator Evaluation System (NCEES) (North Carolina Department of Public 

Instruction, 2018) which are shown in Table 2.2.  

Table 2.2: Grouping of Teaching Practices (CCSSO, 2013; Pianta et al., 2008; Danielson Group, 

2013; NCDPI, 2018) 

 

InTASC CLASS FFT NCEES 

Categories & Standards 
C1: The Learner and Learning 

S1: Learner Development 

S2: Learning Differences 
S3: Learning Environments 

 

C2: Content Knowledge 
S4: Content Knowledge 

S5: Application of Content 

 
C3: Instructional Practice 

S6: Assessment 

S7: Planning for Instruction 
S8: Instructional Strategies 

 

C4: Professional Responsibility 
S9: Professional Learning 

and Ethical Practice 

S10: Leadership and 
Collaboration 

 

Domains & Dimensions 
D1: Emotional Support 

DM1: Positive Climate 

DM2: Negative Climate 
DM3: Teacher Sensitivity 

DM4: Regard for Student 

Perspectives 

 

D2: Classroom Organization 
DM5: Behavior Management 

DM6: Productivity 

DM7: Instructional Learning 
Formats 

 

D3: Instructional Support 
DM8: Concept Development 

DM9: Quality of Feedback 

DM10: Language Modeling 

Domains 
D1: Planning and Preparation 

 

D2: Classroom Environment 

 

D3: Instruction 

 

D4: Professional Responsibilities 

Standards 
S1: Teachers Demonstrate 

Leadership 

 

S2: Teachers Establish a 

Respectful Environment for a 
Diverse Population of Students 

 

S3: Teachers Know the Content 

they Teach 

 

S4: Teachers Facilitate Learning 
for their Students 

 

S5: Teachers Reflect on their 

Practice 

 

All four models intended use is for teacher evaluation. InTASC standards were created as 

a resource to be used for creating teacher evaluation instruments, whereas the FFT, CLASS, and 

NCEES instruments are all current teacher evaluation instruments in their own right. The CLASS 

instrument is an observation instrument that is used to help teachers and schools improve the 

quality of classroom interactions (Teachstone, 2018) and the FFT instrument is a research-based 

protocol that was created to align with InTASC standards, which represent what a beginning 

teacher should know (Danielson, 2010). Lastly, the North Carolina Professional Standards found 

in the North Carolina Educator Evaluation System is the basis for teacher preparation, teacher 
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evaluation, and professional development in the state of North Carolina (North Carolina 

Department of Public Instruction, 2018). 

Table 2.3: InTASC, FFT, and NCEES Crosswalk (CCSSO, 2013; Danielson Group, 2013; 

NCDPI, 2018) 

 

InTASC FFT NCEES 

S1: Learner Development D1: Planning and Preparation 
D3: Instruction 

 

S3: Teachers Know the Content they Teach 
S4: Teachers Facilitate Learning for their 

Students 

S2: Learning Differences D1: Planning and Preparation 

 

S2: Teachers Establish a Respectful 

Environment for a Diverse Population of 

Students 

S3: Teachers Know the Content they Teach 

S4: Teachers Facilitate Learning for their 

Students 

S3: Learning Environments D2: Classroom Environment 

D3: Instruction 

S2: Teachers Establish a Respectful 

Environment for a Diverse Population of 

Students 
S4: Teachers Facilitate Learning for their 

Students 

S4: Content Knowledge D1: Planning and Preparation 

D3: Instruction 

 

S3: Teachers Know the Content they Teach 

S4: Teachers Facilitate Learning for their 

Students 

S5: Application of Content D3: Instruction 

 

S3: Teachers Know the Content they Teach 

S4: Teachers Facilitate Learning for their 

Students 

S6: Assessment D1: Planning and Preparation 

D3: Instruction 

 

S4: Teachers Facilitate Learning for their 

Students 
S5: Teachers Reflect on their Practice 

S7: Planning for Instruction D1: Planning and Preparation 

 

S3: Teachers Know the Content they Teach 

S8: Instructional Strategies D3: Instruction 

 

S3: Teachers Know the Content they Teach 

S4: Teachers Facilitate Learning for their 
Students 

S9: Professional Learning and Ethical Practice D4: Professional Responsibilities S1: Teachers Demonstrate Leadership 

S2: Teachers Establish a Respectful 
Environment for a Diverse Population of 

Students 

S4: Teachers Facilitate Learning for their 
Students 

S10: Leadership and Collaboration D4: Professional Responsibilities S1: Teachers Demonstrate Leadership 
S4: Teachers Facilitate Learning for their 

Students 

 

The FFT and NCEES that serve as models for grouping teaching practices were 

developed to be aligned with InTASC standards, and have been cross walked (Table 2.3) to show 

how they may correlate (Danielson Group, 2013; North Carolina Department of Public 

Instruction, 2018). Numerous other studies have also analyzed and correlated InTASC standards 
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with other professional teaching standards and assessments including CAEP standards which are 

used for teacher program accreditation, EdTPA which is a performance assessment for pre-

service teachers, and NBPTS standards which are for quality teachers already in the field (Helms 

& Herrelko 1998; Kraft, 2001; National Council for Accreditation of Teacher Education, 2008). 

Furthermore, the teaching practices that make up the standards and domains vary from model to 

model and are worded to fit the context for which the instrument was designed to be used for. 

Common Teaching Practices 

Research in the effective school tradition published in the past decades has identified 

components of effective instructional strategies (Sheerens & Bosker, 1997). The available 

evidence suggests that structured and direct forms of teaching, including components such as 

stating clear goals, time on task, opportunity to learn, high expectation, supportive classroom 

climate, frequent monitoring, feedback and goal-oriented assessment, affect student outcomes 

(Creemers, 1994; Wang, Haertel, & Walberg, 1993). Although these are just a few of the 

possible teaching practices that the literature identifies, a key point to understand is the 

delineation of knowledge, dispositions, and performances as a way to probe the complexity of 

teaching practices (Council of Chief State School Officers, 2013). Performance is generally put 

first as the aspect that can be observed and assessed during teacher observations, while “essential 

knowledge” and “critical dispositions” underlie the performance also play a key role in how 

teachers do, in fact, act in practice. The utilization of teaching practices for teacher evaluation 

depend on the context for use and the models presented above are some of the ways that they are 

organized into categories, domains, or standards and are also generally done so according to the 

context for use. 
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As previously noted, InTASC standards were created to describe a vision of teaching to 

which aspires to work to transform the United States education system and work with states and 

partners in developing consensus around the common core of teaching and practices (Council of 

Chief State School Officers, 2013). The InTASC standards includes 85 performances, 56 

essential knowledge components, and 43 critical dispositions and is operationalized through 21 

teaching practices, which have 3 progressions that are presented in a rubric formation shown in 

Table 2.4. The InTASC standards document emphasizes that its use is not meant to be used as a 

teacher evaluation instrument, but serve as a resource for states, school districts, professional 

organizations, teacher education programs, teachers, and others that will develop educational 

policy used to prepare, support, license, and evaluate teachers and is often aligned with 

evaluation instruments such as CLASS, FFT, and NCEES (Council of Chief State School 

Officers, 2013).  

Table 2.4: InTASC Standards and Teaching Practices (CCSSO, 2013) 

Standards #1 & #2 Learner Development & Learning Differences 

1. The teacher uses understanding of how learners grow and develop (in cognitive, linguistic, social, emotional, 

and physical areas) to design and implement developmentally appropriate and challenging learning 

experiences. 

2. The teacher uses understanding of learners’ commonalities and individual differences within and across 

diverse communities to design inclusive learning experiences that enable each learner to meet high standards. 

 

Standard #3: Learning Environments 

1. The teacher collaborates with others to build a positive learning climate marked by respect, rigor, and 

responsibility. 

2. The teacher manages the learning environment to engage learners actively. 

 

Standard #4: Content Knowledge 

1. The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she 

teaches. 

2. The teacher creates learning experiences that make the discipline accessible and meaningful for learners to 

assure mastery of the content. 

 

Standard #5: Application of Content 

1. The teacher connects concepts, perspectives from varied disciplines, and interdisciplinary themes to real world 

problems and issues. 

2. The teacher engages learners in critical thinking, creativity, collaboration, and communication to address 

authentic local and global issues. 
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Table 2.4 (continued). 

Standard #6: Assessment 

1. The teacher uses, designs or adapts multiple methods of assessment to document, monitor, and support learner 

progress appropriate for learning goals and objectives. 

2. The teacher uses assessment to engage learners in their own growth. 

3. The teacher implements assessments in an ethical manner and minimizes bias to enable learners to display the 

full extent of their learning. 

 

Standard #7: Planning for Instruction 

1. The teacher selects, creates, and sequences learning experiences and performance tasks that support learners in 

reaching rigorous curriculum goals based on content standards and cross-disciplinary skills. 

2. The teacher plans instruction based on information from formative and summative assessments as well as 

other sources and systematically adjusts plans to meet each student’s learning needs. 

3. The teacher plans instruction by collaborating with colleagues, specialists, community resources, families and 

learners to meet individual learning needs. 

 

Standard #8: Instructional Strategies 

1. The teacher understands and uses a variety of instructional strategies and makes learning accessible to all 

learners. 

2. The teacher encourages learners to develop deep understanding of content areas, makes connections across 

content, and applies content knowledge in meaningful ways. 

 

Standard #9: Professional Learning and Ethical Practice 

1. The teacher engages in continuous professional learning to more effectively meet the needs of each learner. 

2. The teacher uses evidence to continually evaluate the effects of his/her decisions on others and adapts 

professional practices to better meet learners’ needs. 

3. The teacher practices the profession in an ethical manner. 

 

Standard #10: Leadership and Collaboration 

1. The teacher collaborates with learners, families, colleagues, other school professionals, and community 

members to ensure learner growth. 

2. The teacher seeks appropriate leadership roles and opportunities to take responsibility for student learning and 

to advance the profession. 

 

The Framework for Teaching (FFT) is a research-based protocol that is aligned with the 

InTASC standards, which represent what a beginning teacher should know (Danielson, 2010). 

The FFT is composed of 4 different domains and 22 components that each have 4 progressions 

with detailed teaching practices and is shown in Table 2.5. 

Table 2.5: Framework for Teaching (FFT) Domains and Components (Danielson Group, 2013) 

Domain 1: Planning and Preparation 

1a: Demonstrating Knowledge of Content and Pedagogy  

1b: Demonstrating Knowledge of Students  

1c: Setting Instructional Outcomes  
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Table 2.5 (continued). 

Domain 1 (continued). 

1d: Demonstrating Knowledge of Resources  

1e: Designing Coherent Instruction  

1f: Designing Student Assessments  

 
Domain 2: The Classroom Environment 

2a: Creating an Environment of Respect and Rapport  

2b: Establishing a Culture for Learning  

2c: Managing Classroom Procedures  

2d: Managing Student Behavior  

2e: Organizing Physical Space  

 
Domain 3: Instruction 

3a: Communicating with Students  

3b: Using Questioning and Discussion Techniques  

3c: Engaging Students in Learning  

3d: Using Assessment in Instruction  

3e: Demonstrating Flexibility and Responsiveness 

 
Domain 4: Professional Responsibilities 

4a: Reflecting on Teaching  

4b: Maintaining Accurate Records  

4c: Communicating with Families  

4d: Participating in the Professional Community 

4e: Growing and Developing Professionally  

4f: Showing Professionalism  

 

The North Carolina Professional Teaching Standards (NCPTS) are the basis for the North 

Carolina Educator Evaluation System (NCEES) and is used for teacher preparation, teacher 

evaluation, and professional development in the state of North Carolina and includes the skills 

and knowledge needed for the 21st century teaching and learning (North Carolina Professional 

Teaching Standards Commission, 2013). The NCEES is composed of 5 standards and 24 

elements that each have 4 progressions with detailed teaching practices and is shown in Table 

2.6.  

Table 2.6: North Carolina Educator Evaluation System Standards and Elements (NCDPI, 2018) 

Standard I: Teachers Demonstrate Leadership 

Ia: Teachers lead in their classrooms. 

Ib: Teachers demonstrate leadership in the school. 

Ic: Teachers lead the teaching profession. 
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Table 2.6 (continued). 

Standard I (continued). 

Id: Teachers advocate for schools and students. 

Ie: Teachers demonstrate high ethical standards. 

 

Standard II: Teachers Establish a Respectful Environment for a Diverse Population of Students 

IIa: Teachers provide an environment in which each child has a positive, nurturing relationship with caring adults. 

IIb: Teachers embrace diversity in the school community and in the world. 

IIc: Teachers treat students as individuals. 

IId: Teachers adapt their teaching for the benefit of students with special needs. 

IIe: Teachers work collaboratively with the families and significant adults in the lives of their students. 

 

Standard III: Teachers Know the Content they Teach 

IIIa: Teachers align their instruction with the North Carolina Standard Course of Study. 

IIIb: Teachers know the content appropriate to their teaching specialty. 

IIIc: Teachers recognize the interconnectedness of content areas/disciplines. 

IIId: Teachers make instruction relevant to students. 

 

Standard IV: Teachers Facilitate Learning for their Students 

IVa: Teachers know the ways in which learning takes place, and they know the appropriate levels of intellectual, 

physical, social, and emotional development of their students. 

IVb: Teachers plan instruction appropriate for their students. 

IVc: Teachers use a variety of instructional methods. 

IVd: Teachers integrate and utilize technology in their instruction. 

IVe: Teachers help students develop critical-thinking and problem-solving skills. 

IVf: Teachers help students work in teams and develop leadership qualities. 

IVg: Teachers communicate effectively. 

IVh: Teachers use a variety of methods to assess what each student has learned. 

 

Standard V: Teachers Reflect on their Practice 

Va: Teachers analyze student learning. 

Vb: Teachers link professional growth to their professional goals. 

Vc: Teachers function effectively in a complex, dynamic environment. 
 

The common teaching practices reviewed resulted in over 67 different teaching practices 

which are composed of teaching performances, knowledge, and dispositions. The InTASC 

standards cut across the evaluation instruments reviewed (FFT & NCEES) so that the 

instruments are aligned with the current vision for educator quality (Council of Chief State 

School Officers, 2013). However, different teaching practices are required for different contexts 

for use and some teaching practices are more appropriate than others for evaluating pre-service 

teachers in STEM education in the formative observation context. 
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Summary 

This chapter has looked at STEM education, teacher evaluation & effectiveness, teacher 

education & program evaluation, pre-service teacher evaluation, and common teaching models 

and practices. The review indicated that there is evidence of a lack of availability of observation 

instruments that are valid and reliable that can be used to assess pre-service teachers’ teaching 

practices in STEM education program areas. Furthermore, a review of teaching practices that 

exist in current teacher evaluation documents indicates that the organization can vary 

inconsistency from one model to the next and highly depends on the context for use. A new 

model for pre-service classroom observations could improve student teacher feedback, and could 

lead to the development of best practices in order to improve student outcomes in teaching 

methods courses and the design of clinical experiences in STEM education programs. 
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CHAPTER 3 

METHODOLOGY 

Introduction 

The first intent of this study was to clarify the themes and teaching practices that define 

the key domains of teaching commonly used to assess STEM education teachers for classroom 

observations. Once this was clarified content and face validity was established through 

confirmation by a number of education experts, which guided the researcher to develop an 

observation instrument that assesses the quality of the NC State STEM Education’s pre-service 

teachers’ teaching practices. The second intent of this study was to evaluate the validity and 

reliability of the observation instrument, and determine if it exhibited associations between the 

overall quality and the key domains of teaching. 

It is important to note that preliminary steps were taken prior to conducting this study. 

This included conducting a thorough review of literature, which provided information on STEM 

education, teacher evaluation & effectiveness, teacher education & program evaluation, pre-

service teacher evaluation, and common teaching models & practices. Additionally, approval 

was granted by the NC State University Institutional Review Board (Appendix A) in order to 

protect the rights and welfare of human research subjects that were recruited to participate in this 

study (OHRP, 2018). The following chapter describes the methodology that was employed in 

devising and conducting this study which was intentionally based on similar research studies 

(Benson & Clark, 1982; Chen et al., 2011, 2014). First, the research questions are provided and 

research design is described. Next, a detailed explanation is provided regarding the construction 

of the observation instrument, designated as the Pre-service Teaching Quality Assessment 

Rubrics (PTQAR), and includes details regarding the planning & preliminary design, initial 
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instrument construction & content validation, and finalization & face validity. This chapter also 

describes the participants that were used in this study, the observation calibration training, and 

the procedures that were used for field testing the PTQAR. Lastly, this chapter focuses on the 

quantitative evaluation of the instrument, which includes a description of the methods used for 

evaluating the reliability of the instrument, and whether or not associations existed between the 

overall quality and the key domains of teaching. An overview of the methodology can be seen in 

Figure 3.1 and an in depth rationale is provided throughout this chapter. 

 

Figure 3.1: Methodology Flowchart 

Research Questions  

This following research questions were examined in this study: 

1. (RQ #1) What are the themes and teaching practices identified by the review of literature 

that define the key domains of teaching commonly used to assess STEM education 

teachers for classroom observations? 

Literature 
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IRB Approval
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2. (RQ #2) Does the Pre-service Teaching Quality Assessment Rubrics (PTQAR) have 

content validity for measuring individual pre-service teaching practices in STEM 

education as determined by expert opinion? 

3. (RQ #3) Does the PTQAR have content validity of the entire instrument for measuring 

pre-service teaching practices in STEM education as determined by expert opinion? 

4. (RQ #4) Does the PTQAR have face validity for measuring pre-service teaching practices 

in STEM education as determined by expert opinion? 

5. (RQ #5) Does the PTQAR show internal consistency reliability for the overall quality 

teaching and the key domains of teaching practice?  

6. (RQ #6) Do associations exist on the PTQAR between the overall quality teaching and 

the key domains of teaching practice? 

Research Design 

The research design that was employed in this study to develop and evaluate the PTQAR 

was adapted and based on the recommendations from Benson and Clark’s “A Guide for 

Instrument Development and Validation” (1982). Here, four phases of instrument development 

are presented which includes 1) Planning, 2) Construction, 3) Quantitative Evaluation, and 4) 

Validation. Although Benson and Clark’s (1982) guide is presented in the occupational therapy 

context, many characteristics of their process can be found in guidelines used in the development 

of teacher assessment and evaluation instruments. The Foundations of Observations (Joe, Tocci, 

Holtzman, & Williams, 2013), which outlines the development of classroom observation 

systems, is heavily aligned to this process and was instrumental in the creation of four 

instruments used for in-service teachers, which include 1) The Framework for Teaching (FFT) 

(Danielson, 2007; Danielson Group, 2013), 2) the Classroom Assessment Scoring System 
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(CLASS) (Pianta, Karen, Paro, & Hamre, 2008), 3) the Protocol for Language Arts Observations 

(PLATO) (Grossman et al., 2009), and 4) Quality Science Teaching (QST) (Schultz & Pecheone, 

2015). In addition, recent research studies conducted by Chen et al. (2011, 2014) also uses a 

similar process in the development and validation of pre-service observation instrument titled 

“Assessing Quality Teaching Rubric’s” (AQTR). 

This study was confined to pre-service student teachers, which were enrolled in the 

student teaching professional semester in the NC State Department of STEM Education and 

consisted of 20 participants that were seniors in their STEM education program. Students 

enrolled in their student teaching professional semester was used in this study because the 

assessment of pre-service teacher’s quality teaching practices in STEM education was of 

particular interest, and participants were observed and assessed as a part of normal operating 

procedure. In order to fit the scope and limitations of this study, the research design adapted 

several aspects of Benson and Clark’s (1982) first three phases of instrument development 

including 1) Planning, 2) Construction, and 3) Quantitative Evaluation. The methods used for 

quantitatively evaluating the instruments reliability and validity were selected based on the 

population, sample size, and use in previous studies for comparison purposes. Each of the 

statistical tests that were used are non-parametric due to the small sample size and un-specified 

distribution and are discussed in more detail later in this chapter (Trochim, Donnelly, & Arora, 

2015). 

Instrument Construction 

The construction process of the PTQAR entailed three stages that included 1) Planning & 

Preliminary Design, 2) Initial Instrument Construction & Content Validation, and 3) Finalization 

& Face Validity and are shown in Figure 3.2. 
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Figure 3.2: Construction Process of the PTQAR 

Planning & Preliminary Design 

The first stage of the instrument development process entailed the preliminary design of 

the PTQAR. The process started by determining the guidelines and characteristics of a valid and 

reliable instrument to assess STEM education teachers for classroom observation. Teacher 

observation instruments used to measure teaching practices and overall effectiveness have 

evolved from checklists used in the 1970’s and 1980’s into standards-based growth rubrics such 

as the Rubric for Evaluating North Carolina Teachers (Danielson, 2007; Griffith, 1973; McGreal, 

1983; North Carolina Professional Teaching Standards Commission, 2013; Wise et al., 1984). 

An extensive review of the literature found that the most common design form used for teacher 

observations is a rubric with corresponding criteria that specifies specific teacher performance 

characteristics for each level of achievement (Council of Chief State School Officers, 2013; 

Chen et al., 2011, 2014; Danielson, 2007; North Carolina Professional Teaching Standards 

Commission, 2013).  

Based on assessment for learning (Oakleaf, 2009), motivation, and constructivist 

educational theory (Oakleaf, 2008), rubrics are “descriptive scoring schemes” created by 

educators to guide analysis of student work or in the case of this particular study provide 

formative feedback to pre-service teachers (Moskal, 2000). Rubrics describe the parts and levels 

of a performance of a particular task, product, or service and are employed to judge quality 

(Hafner & Hafner, 2003; Popham, 2003). Full model rubrics, such as observation rubrics used to 
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assess and evaluate teachers, such as the instrument developed in this study, consist of three key 

components: (a) key dimensions or domains, that identify essential categories and components 

underlying the theoretical constructs of teaching, (b) rating scales, that are used to differentiate 

performance levels of teaching within gradations from excellent to poor, and (c) performance 

indicators, that define teaching performance characteristics of various levels of quality for each 

key dimension (Lund & Kirk, 2010). Observation assessment using rubrics can be beneficial to 

both teachers and students. They can allow students to understand the expectations of their 

teachers more clearly which can make rankings, ratings, and grades more meaningful, be used 

for self-evaluation, and emphasize understanding rather than memorization (Bresciani, Zelna, & 

Anderson, 2004; Pausch & Popp, 1997). Teachers can benefit by providing an opportunity to 

discuss and determine agreed-upon values of student learning, and norm educator expectations 

(Oakleaf, 2009). 

Two examples of rubrics that are specifically used when observing and assessing teachers 

and are valid and reliable include the Rubric for Evaluating North Carolina Teachers (2013) and 

Charlotte Danielson’s Framework for Teaching Evaluation Instrument (2013). Both of these 

observation rubrics are used to evaluate and assess in-service teachers. Accordingly, the PTQAR 

was designed as an observational rubric particularly to assess pre-service teachers’ teaching 

practices that are associated with quality teaching in STEM education contexts through direct 

observation of pre-service teachers’ teaching. A careful study of the InTASC Model Core 

Teaching Standards (2013), North Carolina Professional Standards (2013), and current 

instruments used in the NC State College of Education to assess and evaluate pre-service 

teachers guided the author to determine the key domains of teaching practice along with the 

teaching practices commonly used to assess teachers for classroom observations. The review of 
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the literature (see chapter 2) answered RQ #1 as to the themes and different teaching practices 

that define the key domains of teaching commonly used to assess STEM education teachers for 

classroom observation. 

Initial Instrument Construction & Content Validation 

The second stage of the instrument development process entailed the initial instrument 

construction and content validation. The initial instrument items for the PTQAR were created or 

adapted based on teaching practices that were identified in the literature. The items describe 

observable classroom teaching practices that observers can easily identify, and were categorized 

into key domains of teaching identified from the review of literature. 

Content validity was established through confirmation by a number of experts which 

indicated that the individual instrument items that were generated and the entire instrument has 

validity (Zamanzadeh et al., 2015). The method used in this study to calculate content validity 

was Lawshe’s Quantitative Approach to Content Validity (1975), which is a widely reported 

used approach of content validity for instrument development (Lynn, 1986; Davis, 1992; Grant 

& Davis, 1997). Content validity is the extent to which communality or overlap exists between 

(a) a performance on the test under investigation and (b) ability to function in the defined 

performance domain (Lawshe, 1975). When the behavior under scrutiny in the performance 

domain fall at or near the “observation” end of the continuum, those who “know the job or 

performance” are normally competent to make the required judgements. Therefore, content 

validity was determined by members of a content evaluation panel of whom can perceive overlap 

between the test and the job performance domain (Lawshe, 1975). This method is consistent with 

Benson and Clark’s (1982) guide for instrument development and validation and is 

recommended by numerous authors that have created and validated observation instruments for 
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the use of assessing and evaluating teachers (Chen et al., 2011, 2014; Danielson, 2007; Griffith, 

1973; McGreal, 1983; North Carolina Professional Teaching Standards Commission, 2013; Wise 

et al., 1984).  

Content Evaluation Panel 

For this study, education experts volunteered to serve on a content evaluation panel to 

review the initial instrument items to gauge whether or not that the items represent critical 

characteristics of teaching practices, are relevant, have clarity, and are appropriate for pre-service 

teachers. The content evaluation panel was composed of participants that are knowledgeable 

about the job that corresponds with the job performance domain represented on the instrument. 

Lawshe (1975) states that for the best results the panel should be composed of an equal number 

of incumbents and supervisors. However, in recent research where Lawshe’s methods were re-

visited, it is suggested that the content evaluation panel consist of content experts with research 

experience and lay experts that could be potential research subjects or that work in the field 

(Zamanzadeh et al., 2015). The panel in this study was composed of 18 participants that 

represent a multitude of stakeholders including some members from the NC State College of 

Education’s Committee on Professional Education (PEC) and Council of Education Program 

Coordinators (CPEC), school administrators, in-service teachers, and graduate student 

representatives from the NC State Department of STEM education. 

In order to gain access to panel participants that qualified for the content evaluation panel 

the study topic was discussed with possible education professionals. During the academic year 

the NC State College of Education has two committees that meet monthly, which include the 

Committee on Professional Education (PEC) and the Council of Education Program 

Coordinators (CPEC) (NC State College of Education, 2019a). The PEC is representative of all 



  64 

 

levels of faculty, students, and education outreach whose function is to be advisory to the Dean 

and the Office of Teacher Education on all issues related to education and licensure for 

undergraduate and graduate programs within the college. The CPEC is the committee that 

actually votes on the policies and procedures for the PEC and is made up of all of the program 

coordinators of the college (NC State College of Education, 2019b).  The study topic was 

included on the agenda for one of the monthly meetings and the topic was introduced to spur 

interest. The researcher also invited cooperating teachers that currently mentor pre-service 

teachers or had in the past to be a part of the panel. The participants that were asked to be a part 

of the content evaluation panel included professional education faculty, professors, administrator 

and teacher representatives from local education agencies, and graduate student representatives 

and fit the need of the range of experts of the domain studied. To recruit members to be a part of 

the content evaluation panel an email was sent to the members of these committees and 

cooperating teachers to request their participation. 

Pre-service Teaching Quality Practices Survey 

The content evaluation panel participants were provided with the Pre-service Teaching 

Quality Practices Survey (PTQPS) (Appendix E), which included the initial instrument items. 

Past research recommended that the pool of items prepared for the content validation session 

contain twice as many items as will be needed for the final form of the instrument (Benson and 

Clark, 1982). The participants were asked to rate each instrument item in terms of how essential 

it is to pre-service teacher quality and effectiveness per the theoretical definitions of the 

constructs in the study and its domains. The responses were on a Likert Scale of 1-4 with the 

following designations: 4 = highly essential, 3 = quite essential, 2 = useful but not essential, and 

1 = not essential. Although there are several variations of this in the literature, labeling 4 ordinal 
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points seems to be used the most often (e.g., Davis, 1992) and is consistent with 

recommendations from others (Benson and Clark, 1982; Zamanzadeh et al., 2015). The survey 

was administered to the participants of the content evaluation panel via an email link. The 

responses from the panelists were pooled and the content validity of the instrument items and 

entire instrument were calculated using Lawshe’s Quantitative Approach to Content Validity 

(1975), which is a widely reported used approach of content validity for instrument development 

(Lynn, 1986; Davis, 1992; Grant & Davis, 1997).  

Quantification of Content Validity 

In order to calculate the content validity of the instrument items, the responses pooled 

from the panelists were examined to indicate how “essential” each instrument item is according 

to the expert opinion of the panelists. For this study, when all panelists rate an instrument item as 

“essential”, or when none rate the item as “essential”, there is confidence that the item is or is not 

truly essential. It is when the strength of the consensus moves away from the unity and 

approaches fifty-fifty that problems arise (Lawshe, 1975). Two assumptions are made for 

Lawshe’s quantitative approach to content validity: 

1) Any item which is perceived to be “essential” by more than half of the panelists, has 

some degree of content validity. 

2) The more panelists (beyond 50%) who perceive the item as “essential”, the greater 

the extent or degree of its content validity. 

With these assumptions in mind, Lawshe (1975) devised the following formula for the 

content validity ratio (CVR) in which ne is the number of panelists indicating “essential” and N is 

the total number of panelists. 

 
CVR = 

ne - N/2 

N/2 



  66 

 

The content validity ratio (CVR) was calculated for each item using the CVR formula and is a 

direct linear transformation from the percentage saying “essential” deriving from the following 

characteristics (Lawshe, 1975): 

-- When fewer than half rate an instrument item as “essential”, the CVR is negative 

-- When half rate “essential” and half do not, the CVR is zero 

-- When all rate “essential”, the CVR is computed to be 1.00 (adjusted to .99 for ease of 

manipulation) 

-- When the number saying “essential” is more than half, but less than all, the CVR is 

somewhere between zero and .99 

The CVR was calculated for each instrument item, and items were eliminated in which 

concurrence by participants of the content evaluation panel might reasonably have occurred 

through chance. Lawshe (1975) and Ayre & Scally (2014) propose minimum values needed for 

the CVR to be meet the confidence level (p = .05) and the minimum number of experts required 

to agree on any given item. An example of these values are provided from original documents in 

Table 3.1. Note, for example, that when a content evaluation panel is composed of 10 members, 

a minimum CVR of .62 is required to satisfy the p = .05 confidence level. This means for each 

instrument item, a minimum of 9 experts would have to rate the item “essential” to meet this 

minimum. This study aimed to use 20 experts for the content evaluation panel, which would 

require a minimum CVR .49 to satisfy the p = .05 confidence level or 15 experts (.750 

agreement). Only those items with CVR values meeting this minimum would be retained in the 

final form of the instrument. The instrument items that were retained in the final form of the 

PTQAR were based on the minimum values of CVR one tailed test (p = .05), and answered RQ 
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#2 as to whether the PTQAR has content validity for measuring individual pre-service teaching 

practices in STEM education as determined by expert opinion. 

Table 3.1: Minimum Values of CVR One Tailed Test (p = .05),  

(Lawshe,1975; Ayre & Scally, 2014) 

 

No. of 

Panelists 

(N) 

Min. CVR 

Value 

(CVRt) 

CVR Exact 

Values 

(CVRcritital) 

Min. 

Panelists 

Req. to 

Agree 

“Essential” 

(Ncritical) 

Proportion 

of Panelists 

Agreeing 

“Essential” 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

20 

25 

30 

35 

40 

.99 

.99 

.99 

.75 

.78 

.62 

.59 

.56 

.54 

.51 

.49 

.42 

.37 

.33 

.31 

.29 

1.00 

1.00 

1.00 

.750 

.778 

.800 

.636 

.667 

.538 

.571 

.600 

.500 

.440 

.333 

.314 

.300 

5 

6 

7 

7 

8 

9 

9 

10 

10 

11 

12 

15 

18 

20 

23 

26 

1.00 

1.00 

1.00 

.875 

.779 

.900 

.818 

.833 

.769 

.786 

.800 

.750 

.720 

.667 

.657 

.650 

 

The content validity method outlined above determined the rejection or retention of 

specific instrument items. After items were identified for inclusion in the finalized observation 

instrument, the content validity index (CVI) was calculated for the entire instrument. The CVI is 

simply a mean of the CVR values of the retained items, and represents the extent to which 

perceived overlap exists between the instrument items to the job performance domain (Lawshe, 

1975). Several research studies (Davis, 1992; Lawshe, 1975; Tilden, Nelson, and May, 1990) 

suggests that the CVI value exceed anywhere from .70 - .80 for evidence of content validity. 
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This research study followed the recommendation from recent research conducted by Ayre & 

Scally (2014), which suggests that the CVI of the instrument meets a threshold of a .78 for 

evidence of good content validity. It is important to note, that if the CVI does not meet the .78 

threshold, then additional instrument items with lower CVR could be eliminated to increase the 

overall mean of the CVR’s, increasing the CVI. The instrument items that were retained in the 

final form of the observation instrument and whether or not the CVI met the .78 threshold 

answered RQ #3 as to whether the PTQAR has content validity of the entire instrument for 

measuring pre-service teaching practices in STEM education as determined by expert opinion. 

Finalization & Face Validity 

Once the instrument items were eliminated or retained, and evidence of content validity 

was indicated for the entire initial construction of the observation instrument, the third stage of 

the instrument development process was the finalization of the observation instrument. First, a 

careful study of the InTASC Model Core Teaching Standards (Council of Chief State School 

Officers , 2013), North Carolina Professional Standards (North Carolina Professional Teaching 

Standards Commission, 2013), and current instruments used in the NC State College of 

Education to assess and evaluate pre-service teachers guided the author to determine the key 

domains of teaching practice along with the teaching practices commonly used to assess teachers 

for classroom observations. A review of literature and of these other instruments provided 

information on the current themes surrounding the categorization of teaching practices in order 

to organize the instrument items for proper use.  

Next, the final design was evaluated to determine face validity of the PTQAR, which 

according to Kucuk & Walters (2009) is how well an instrument appears to measure what it is 

intended to measure, or its face value. To determine face validity, the observation instrument was 
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reviewed by a group of experts that are university professors that have specific expertise in 

teacher education and teacher assessment with experience in observing and assessing pre-service 

teachers. The group of experts also participated as part of the content evaluation panel were 

experts in the domain being studied which is assessing pre-service teachers’ teaching practices in 

STEM education (Lawshe, 1975). The group of experts were sent an email requesting their 

participation in reviewing the instrument. The group experts were provided with the observation 

instrument and an evaluation document. The evaluation document consisted of items related to 

the face validity of the instrument and whether or not the individual instrument items adequately 

addressed the key teaching domains, and the instruments time effectiveness and utility given the 

context of use (Trochim, Donnelly, & Arora, 2015). The experts were asked to evaluate each 

item by providing a response from the following choices: 3) agree, 2) neutral, and 1) disagree. 

Scores of 3) agree, and 2) neutral were considered to indicate that the instrument adequately 

addressed that particular issue (Kucuk & Walters (2009). Any areas receiving a score of (1) 

disagree from two or more experts were considered an area of concern.  

As a final step towards finalization, the content, wording, categorization, and utility and 

their strengths and weaknesses were discussed in order to provide any final feedback needed to 

refine the observation instrument. After the final review, the PTQAR was complete.  The method 

used in this study is consistent with recommendations by Trochim, Donnelly, & Arora (2015), 

which states that face validity should be determined by experts that know the construct well and 

will consider the operationalization of the instrument and whether it seems like a good 

translation of the constructs and its utility. This answered RQ #4 as to whether the PTQAR has 

face validity for measuring pre-service teaching practices in STEM education as determined by 

expert opinion. 
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Study Participants 

There were two distinct groups of participants used in this study. In order to determine 

the content and face validity of the PTQAR, expert members were recruited to evaluate the 

instrument during the corresponding steps of the instrument construction process. For the field 

testing portion of the study, which allowed the operationalization of the PTQAR to be analyzed, 

participants included pre-service teacher observers (university supervisors) and pre-service 

teachers. The participants of main interest for this study were the pre-service teachers and are 

described in the following descriptions of the target population and sample. 

Target Population 

The target population for this study were pre-service teachers, which were seniors in the 

NC State Department of STEM Education within the College of Education in spring 2019. This 

population was of interest to professional education faculty within the NC State College of 

education that is involved with teaching and assessing pre-service teachers and others that were 

involved with teacher observation and assessment data regarding the accreditation process. This 

was also of particular interest to those faculty and university pre-service teacher supervisors in 

the Department of STEM Education where formative student teacher observation is instrumental 

for providing feedback for the continued growth and improvement of pre-service teachers 

throughout the student teacher professional semester. Furthermore, the population was of interest 

to STEM Education faculty because the quality of teaching practices in STEM education can 

provide feedback to individual programs on what their pre-service teachers knows, and are able 

to do in daily teaching lessons, which may inform teaching methods and teacher development 

courses. 
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Sample 

 The sample that will be used in this study were 20 pre-service teachers, which were 

seniors in their respective STEM education degree programs in spring 2019. This included six 

Science Education students, six Technology, Engineering, and Design Education students, and 

eight Mathematics Education students. Students enrolled in their student teaching professional 

semester were used in this study because the assessment of pre-service teacher’s quality teaching 

practices in STEM education was of particular interest, and participants were observed and 

assessed during that time as a part of normal operating procedure. The sample is representative 

of the population because the participants were enrolled in a teacher education program within 

the NC STATE University STEM Education in the student teaching professional semester and 

has completed a teaching methods courses as a pre-requisite requirement. The class rosters for 

the corresponding student teaching courses in each of the respective STEM education programs 

that participated in the study were used as the sampling frame. 

Observation Calibration Training 

For this study, all pre-service teacher observers (university supervisors) were required to 

take part in an observation calibration training in order to provide them with the opportunity to 

hone their skill in applying the rubrics accurately, and so consistent and accurate observation 

scores are reported. Jerald (2012) recommended a “calibration” process where teachers were 

given “opportunities to reach a deeper understanding of the observation instrument so they can 

begin to calibrate their own vision for effective practice against it”. Other recommendations from 

the literature also advised a “calibration” process for teacher observations to improve reliability 

(Daley & Kim, 2010; Henry, 2011; Joe, Tocci, Holtzmann & Williams, 2013; Little, Goe, & 

Bell, 2009; MET, 2012). Little, Goe, & Bell (2009) described calibration as; 
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an assessment of whether raters are trained and continue to score reliably. Raters 

initially trained to use a certain instrument may also “drift” from their original 

training. For example, there is a tendency for raters to score teachers differently 

after a long period of time after observing more teachers. Raters may become 

more lenient or more stringent in their scoring. This potentially results in teachers 

receiving different scores for the same performance.  

Little, Goe, & Bell (2009) ascertains that valid teacher evaluation systems will establish rater 

reliability with a calibration process and if observations go on for long periods of time to protect 

against rater “drift” to recalibrate raters if needed. 

Teacher evaluation systems yielding low reliability brought about by a lack of calibration 

hindered the improvement of teaching practices in the past, whereas when observers were 

appropriately calibrated, the outcomes of reliable feedback led to an improvement in teaching 

practices (Goldstein & Noguera, 2006; Little, Goe, & Bell, 2009). Henry (2011), explored the 

advantages of “calibration” techniques on a sample of teacher observers (N=2,093) using the 

Classroom Assessment Scoring System (CLASS) observation rubric and analyzed the effects on 

the reliability of ratings after calibration and the effects on teaching practices reported from 

CLASS feedback. Henry found that 71% of raters reached acceptable reliability levels after the 

first phase of calibration, which resulted in the ability of observers to identify teaching practices 

that were associated with effective teaching (Henry, 2011). 

Pre-service Teacher Observers 

The pre-service teacher observers consisted of university supervisors employed by the 

NC State University Department of STEM Education. University supervisors in the NC State 

Department of STEM Education generally consist of either professors or doctoral students with a 
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strong background of teaching STEM education in middle or high schools and have an intimate 

understanding of teacher evaluation and how to conduct observations. This study consisted of 8 

university supervisors; 5 mathematics education; 2 science education; and 1 technology, 

engineering, and design education. University supervisors were assigned anywhere from 1-6 pre-

service teachers to observe depending on their load requirement. Each university supervisor was 

assigned pre-service teachers according to their area of expertise within STEM education. 

Accordingly, if the university supervisor had a background in mathematics, science, or 

technology, engineering, and design education, they were assigned pre-service teachers that were 

part of the corresponding STEM education program within the NC State College of Education. 

Observation Calibration Process 

An observation calibration session was utilized in order to give the university supervisors 

the opportunity to become familiar with the PTQAR and to hone their skill in applying the 

rubrics accurately, and so consistent and accurate observation scores were reported. Although, 

the university supervisors had an intimate understanding of teacher evaluation and procedures to 

conduct observations, calibration training was provided to increase reliability using the PTQAR 

instrument. The observation calibration session consisted of university supervisors watching and 

scoring practice videos of previous pre-service teachers from the NC State University 

Department of STEM Education. The observation calibration process is adapted and 

recommended from the Rhode Island Department of Education’s calibration session protocol 

found in Archer’s et al. (2016) book titled “Better Feedback for Better Teaching: A Practical 

guide to Improving Classroom Observations” and can be found in Figure 3.3. 
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Figure 3.3: Observation Calibration Process adapted from Archer et al. (2016) 

The observation calibration training session took place prior to the university supervisors 

observing their assigned pre-service teachers. The training was approximately one hour in length 

and a conference room with appropriate technology was utilized in order to provide the observers 

with all of the necessary resources needed for the training. The first step of the process involved 

participants receiving instructions that provided an overview of the observation calibration 

training session. The university supervisors were also provided with a hard copy and digital 

version of the PTQAR which included rubric instructions that outlined the proper use along with 

a description of the key teaching domains and other important terminology. In addition to rubric 

instructions, discussion took place during the training, which provided further reinforcement of 

the use of the instrument, teaching domains and standards, corresponding progressions, and 

ratings in order for observers to properly score each item. The procedure in order to report 

1. Participants will receive instructions 
on the proper use of the observation 
instrument.

2. Participants watch practice video 
segment from a teaching lesson as a 
group.

3. Individually, participants sort and 
interpret evidence of the quality of 
teaching practices observed and assign 
ratings.

4. In facilitated group discussion, 
participants compare ratings and 
evidence and reach consensus.
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individual observation scores were also outlined for when the instrument would be used during 

the actual observations. 

The second step of this process involved the university supervisor’s watching practice 

video segments from a teaching lesson as a group. The video segments lasted approximately 8 

minutes in length and were provided from a list of approved video segments from the NC State 

University College of Education. These approved video segments were from an NC State 

College of Education library database from past NC State Department of STEM Education 

students which provided consent to use their teaching lesson video segments for educational 

purposes. These video segments were chosen because they were submitted as a part of past pre-

service teachers EdTPA.  

The EdTPA is a performance-based, subject-specific assessment and support system used 

by teacher preparation programs throughout the United States to emphasize, measure and support 

the skills and knowledge that all teachers need from Day 1 in the classroom (Pearson Education 

Inc., 2018). EdTPA is a nationally validated assessment that is currently used across teacher 

preparation programs and states to support accreditation and teaching licensure and meets the 

standards for assessment validation outlined in the Standards for Educational and Psychological 

Testing (Eignor, 2013). It is important to note for this study, that EdTPA was developed by 

Stanford University faculty and staff at the Stanford Center for Assessment, Learning, and 

Equity (SCALE) who also developed the Interstate Teacher Assessment and Support Consortium 

Standards (InTASC), which was referenced and reviewed heavily for the development of the 

observation instrument in this study. Furthermore, the NC State College of Education requires all 

preservice teachers to pass EdTPA for completion of their teacher education program and state 

teaching licensure. 
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The video segments chosen for the observation calibration training were purposely 

selected to give the university supervisors examples of below average, proficient, and above 

average teaching to provide a variety of levels of teaching skills to practice rating as 

recommended by the MET Project (2013). The video segments no more than ten minutes in 

length were selected from a database, and corresponded with known EdTPA scores which 

provided guidance on choosing video segments that provided different levels of teaching skills 

according to EdTPA scoring rubrics. EdTPA scoring rubrics are used to assess pre-service 

teaching practices along with other teaching evidences needed for that particular evaluation 

system and were sufficient for the use of observation calibration training for this study (Pearson 

Education Inc., 2018). Multiple video segments were used, which connected to particular rubric 

items from the PTQAR for time efficiency, to provide a variety of scenarios, and for 

convenience for the study (MET Project, 2013).  

The third step of this process involved the university supervisor’s individually sorting and 

interpreting evidence of the quality of teaching practices observed from the video segments and 

assigning ratings (Archer et al., 2016). As noted, each video segment was connected to particular 

rubric items on the PTQAR (Appendix H). Prior to watching each video segment, the rubric 

items which corresponded were reinforced audibly with reference to the provided calibration 

training instructions. The university supervisors watched the video segment, interpreted the 

evidence of quality of teaching practices observed and assigned a rating to the corresponding 

rubric items. In order to ensure that evaluators were capturing and objectively rating the pre-

service teaching practices, a pause between each video segment was provided, which is 

recommended by Chen et al. (2011) in order for observers to record notes regarding their 

interpretation of the particular instrument item and associated teaching practice, and to assign a 
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rating. Recorded notes were also used during the discussion step of the calibration process. This 

process was repeated until all video segments were watched and rated. 

The fourth and final step of the observation calibration process included facilitating group 

discussion to compare participant’s ratings and their evidences in order to reach consensus on 

individual rubric item ratings. During this part of the process, each video segment that was 

watched and the corresponding rubric items were discussed in order reach consensus on the 

rating. The EdTPA rubric score associated with each video segment were referred to as a basis 

for the rating. Since this calibration training was used for the initial field testing of the PTQAR, 

this method was sufficient for the use for this study according to Archer et al. (2016). The 

facilitator also discussed the differences between adjacent levels of ratings and the corresponding 

progressions of each pre-service teaching practice in order to provide further clarity needed to 

reach consensus on the ratings. 

It is important to note that the university supervisors recorded their ratings on a hard copy 

version of the instrument and also recorded their ratings on the reporting website. The website 

that was used to record ratings mirror the observation instrument in terms of the look and feel, 

and provided observers with the experience recording observation ratings, which mimics how 

ratings were reported during actual observations. Data from this calibration training may be used 

in future studies in order to refine future calibration training sessions. 

Field Test 

The field testing portion part of this study involved the university supervisors observing 

NC State University STEM education pre-service teachers to assess the quality of their teaching 

practices as part of standard operating procedures for the teacher education programs within the 

NC State College of Education. The only modification was the utilization of the PTQAR along 



  78 

 

with the STEM education programs “homegrown” observation instrument. The PTQAR is 

heavily based off of the same standards outlined in the InTASC Model Core Teaching Standards 

(Council of Chief State School Officers, 2013), and the North Carolina Professional Standards 

(North Carolina Professional Teaching Standards Commission, 2013) of which the existing 

program observation instruments are also aligned. The data reported assisted in determining the 

reliability of the instrument, and whether associations existed between the overall quality and the 

key domains of teaching. 

The participants that were part of the field test of the PTQAR were NC State University 

STEM education pre-service teachers that were part of the mathematics, science, or technology, 

engineering, and design education programs, which are described in the Target Population and 

Sample section of this chapter. These students were obtained from the program coordinators of 

the corresponding programs for this study.  

Confidentiality of Pre-service Teacher Identities 

To maintain confidentiality of pre-service teacher participants for this study, steps were 

taken to conceal their identities and was approved by the NC State University IRB (Appendix 

A). The university supervisor were provided with a set of unique numbers by the researcher. 

Prior to carrying out observations of the pre-service teachers, the university supervisors 

randomly assigned one of the unique numbers to each of the participants, which were not 

revealed to the researcher. The university supervisor used the unique number when reporting 

data to the researcher and was only used to track observation data for each participant across 

observation instances. Given that unique numbers were assigned to the participants by the 

university supervisors, and that it was not the intent that individual scores to be studied in this 
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research, it is extremely unlikely that the data from this study could be used to identify individual 

participants. 

Field Testing Procedures 

As previously mentioned, university supervisors observed their assigned pre-service 

teachers as part of standard operating procedures for the teacher education programs within the 

NC State College of Education. The university supervisors were trained by their corresponding 

program coordinators on the policies and procedures outlined by the NCSU College of Education 

Professional Education Handbook for observing their assigned pre-service teachers (NC State 

College of Education, 2018). In addition, university supervisors took part in the observation 

calibration training outlined in this chapter as required by their program coordinators. During the 

training, university supervisors were provided with hard copy and digital version of the PTQAR 

which included rubric instructions which outlined the proper use along with a description of the 

key teaching domains used to categorize the pre-service teaching practices to ensure consistency 

and reliability for pre-service teacher observations using the PTQAR. 

Each university supervisor observed their assigned pre-service teachers two times during 

the first half of the semester using the PTQAR. In addition, university supervisors were provided 

with a calendar that included a prescribed observation window of time and deadline to complete 

each observation. To ensure that observations were consistent with all university supervisors the 

following observation procedures which are consistent with the NCSU College of Education 

Professional Education Handbook (2018) were strongly suggested; 1) Observe the pre-service 

teacher no less than a full class period, 2) During the observation, rate the pre-service teacher on 

the quality of their teaching practices accordingly on a digital or hard copy version of the 

PTQAR, 3) Schedule a post conference with the pre-service teacher immediately following the 
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observation to complete all evaluation components, 4) Report the ratings of the PTQAR for each 

pre-service teacher observation via the online web-link provided by the researcher. By the 

culmination of the semester each pre-service teacher was observed a total of two instances by the 

university supervisors using the PTQAR. In addition to the procedures just outlined for the field 

testing the PTQAR, it is important to restate that since these observations were part of the 

standard operating procedures for the teacher education programs, additional policies and 

procedures outlined by the NCSU College of Education Professional Education Handbook were 

followed to insure the high quality standards of pre-service teacher observation and evaluation in 

the NC STATE University College of Education. 

Quantitative Evaluation 

The first part of this study focused on clarifying the themes and different teaching 

practices that define the key domains of teaching commonly used to assess STEM education 

teachers for classroom observations, provided a detailed explanation regarding the construction 

of the PTQAR, and the procedures to conduct a field test using this instrument. The second part 

of this study focused on the quantitative evaluation of the instrument, which includes a 

description of the methods for evaluating the reliability of the instrument, and whether or not 

associations existed between the overall quality and the key domains of teaching. This was 

substantially accomplished through collecting data from the field test of the PTQAR, which was 

the initial pilot test of the instrument. Data were analyzed using a statistical analysis program. 

Analysis of Scores 

The first step in quantitatively evaluating the PTQAR was to determine the initial 

reliability of the instrument. Benson and Clark (1976) describe instrument reliability as the 

consistency of the measurement over time or the precision of measurement which reflects the 
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confidence given to the observed score of the participant and what they know, believe, or are 

able to do. Three methods are recommended for estimating reliability, which include 1) Stability 

(test-retest), 2) Equivalence (parallel form), and 3) Internal Consistency. Since the reliability 

estimate of this study came from the field test, several studies recommended the method of 

estimating internal consistency reliability to calculate the reliability coefficient (α) (Benson and 

Clark, 1982; Danielson, 2007; Chen et al., 2011, 2014; Danielson Group, 2013; Grossman et al., 

2009; Pianta, Karen, Paro, & Hamre, 2008; and Schultz & Pecheone, 2015).  

The internal consistency was estimated to gauge how well the items on the instrument 

that reflect the same construct yield similar results. Data were analyzed by means of Cronbach’s 

Alpha Correlation Coefficient (1951) to determine the internal consistency reliability of items 

within the key teaching domains and overall quality teaching scores of the PTQAR. Trochim, 

Donnelly, & Arora (2015) ascertains that this method is the most frequently used estimate of 

internal consistency for instrument development. The alpha coefficients of the total scale (overall 

quality teaching) and of the subscales (key teaching domains) will indicate an acceptable degree 

of internal consistency if 0.9 > α ≥ 0.7. This is consistent to previous research findings and 

commonly accepted values describing internal consistency shown in Table 3.2 (Chen et al., 

2011, 2014; Darren & Mallery, 1999). Furthermore, a very high degree of reliability (0.95 or 

higher) is not necessarily desirable, as this indicates that the instrument items may be redundant 

(Streiner, 2003). It is also important to note that Cronbach’s alpha is necessarily higher for 

instruments measuring more narrow constructs, and lower when more generic, broad constructs 

are measured, which may help re-organize or improve the PTQAR in subsequent studies (Darren 

& Mallery, 1999). This answered RQ #5 as to whether the PTQAR shows internal consistency 

reliability for the overall quality teaching and the key domains of teaching practice. 
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Table 3.2: Commonly Accepted Values 

for Describing Internal Consistency 

(Darren & Mallery, 1999) 

 

Cronbach's alpha Internal consistency 

α ≥ 0.9 Excellent 

0.9 > α ≥ 0.8 Good 

0.8 > α ≥ 0.7 Acceptable 

0.7 > α ≥ 0.6 Questionable 

0.6 > α ≥ 0.5 Poor 

0.5 < α Unacceptable 

 

Consistent with previous studies on teaching (Chen et al., 2011, 2014; Shulman & 

Wilson, 2004), while internal consistency determined if the PTQAR captured the essential 

features of the quality teaching practices in terms of the key domains, further confirmation was  

needed that the sub-scales of the PTQAR reflect essential constructs of the quality of teaching 

practices and the interrelationship among them. Data were analyzed by utilizing Spearman’s 

Rank Correlation Coefficient (1904) to determine the strength of the relationships between 

individual key teaching domains and their relationship to the overall teaching quality as 

measured by the PTQAR. Spearman’s Rank Correlation Coefficient was used for this study 

because a non-parametric test of correlation was needed due to the small sample size and ordinal 

data that was utilized in this study (Trochim, Donnelly, & Arora, 2015). This answered RQ #6 as 

to whether associations existed on the PTQAR between the overall quality teaching and the key 

domains of teaching practice. Furthermore, RQ #5 and RQ # 6 determined if the key domains of 

teaching practice independently and/or collectively influence the extent to which the overall 

quality teaching could be enacted in classrooms. 

 



  83 

 

Summary 

This chapter has described the methodology devised to conduct this study. A detailed 

explanation provided the steps that were taken to develop and quantitatively evaluate an 

observation instrument, designated as the Pre-service Teaching Quality Assessment Rubrics 

(PTQAR) that can be used to assess the quality of pre-service teachers’ teaching practices in 

STEM education. The development of this instrument required an extensive review of literature 

to clarify the themes and different teaching practices that define the key domains of teaching 

commonly used to assess STEM education teachers for classroom observations. This chapter 

provided the foundation of the planning & preliminary design and the initial instrument 

construction of the PTQAR. The instrument items and entire instruments content were validated 

according to the steps outlined by Lawshe (1975) and Benson and Clark (1982), and the 

instrument was finalized through a continued review of literature and face validity study. The 

participants of main interest for this study were the NC State University pre-service teachers 

enrolled in teacher education programs in the Department of STEM Education. The PTQAR was 

field tested with this participant group to quantitatively evaluate the instrument to assess the 

instruments reliability, and whether or not associations existed between the overall quality and 

the key domains of teaching. Statistical analysis software was used, and employed Cronbach’s 

Alpha Correlation Coefficient (1951), and Spearman’s Rank Correlation Coefficient (1904) to 

analyze data. 
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CHAPTER 4 

RESEARCH FINDINGS 

Introduction 

The problem that this study examined was the lack of valid and reliable classroom 

observation instruments being used for assessing pre-service teachers’ teaching quality in teacher 

education programs. Moreover this specifically applied to the lack of an instrument for the NC 

State College of Education. Therefore, the purpose of this study was to identify pre-service 

teacher teaching practices along with the associated key domains in order to develop an 

observation instrument that can be used to assess the quality of the NC State STEM Educations 

pre-service teacher’s teaching practices. As a follow-up investigation, this study also examined 

whether or not the observation instrument was valid and/or reliable, and if the instrument 

exhibited associations between the overall quality and the key domains of teaching. Results from 

both the instrument construction process of the classroom observation instrument, designated as 

the Pre-service Teaching Quality Assessment Rubrics (PTQAR), and the quantitative evaluation 

of instrument from the field test are reported in this chapter, providing data to answer the 

questions that guided this research. 

Research Questions  

This following research questions were examined in this study: 

1. (RQ #1) What are the themes and teaching practices identified by the review of literature 

that define the key domains of teaching commonly used to assess STEM education 

teachers for classroom observations? 
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2. (RQ #2) Does the Pre-service Teaching Quality Assessment Rubrics (PTQAR) have 

content validity for measuring individual pre-service teaching practices in STEM 

education as determined by expert opinion? 

3. (RQ #3) Does the PTQAR have content validity of the entire instrument for measuring 

pre-service teaching practices in STEM education as determined by expert opinion? 

4. (RQ #4) Does the PTQAR have face validity for measuring pre-service teaching practices 

in STEM education as determined by expert opinion? 

5. (RQ #5) Does the PTQAR show internal consistency reliability for the overall quality 

teaching and the key domains of teaching practice?  

6. (RQ #6) Do associations exist on the PTQAR between the overall quality teaching and 

the key domains of teaching practice? 

Description of the Participants 

There were two distinct groups of participants used in this study. In order to determine 

the content and face validity of the PTQAR, 18 expert members were recruited to evaluate the 

instrument during the corresponding steps of the instrument construction process. The follow-up 

study was the quantitative evaluation of the PTQAR where data were analyzed from the field test 

to determine the reliability and if it could be used to distinguish the overall quality of pre-service 

teachers’ teaching practices. Participants included eight pre-service teacher observers (university 

supervisors) and 20 pre-service teachers. The participants are described in more detail 

throughout this chapter in the following research findings. 

PTQAR Instrument Development 

The PTQAR was designed as a set of observation rubrics to assess pre-service teachers’ 

teaching practices that are associated with core high-leverage practices that cut across all 
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teaching domains. The four essential domains of teaching practices that this instrument uses is 

grounded in research on teaching and includes 15 subsumed teaching standards. The process 

used to develop the PTQAR adapted several aspects of Benson and Clark’s (1982) instrument 

development process and included a thorough review of the literature and content validation 

stages. Furthermore, the instrument development process answered the first four research 

questions of this study.  

RQ#1 -- Common Teaching Practices 

The first stage of the instrument development process answered the first research 

question (RQ#1). This included conducting a thorough review of literature on STEM education, 

teacher evaluation & effectiveness, teacher education & program evaluation, pre-service teacher 

evaluation, and common teaching models & practices. Additionally, a close study of the InTASC 

model core teaching standards (Council of Chief State School Officers, 2013), Teaching Works 

High-Leverage Practices (University of Michigan School of Education, 2019), CLASS teacher 

evaluation system (Teachstone, 2018), The Framework for Teaching Evaluation Instrument 

(Danielson, 2013), and The North Carolina Educator Evaluation System (North Carolina 

Department of Public Instruction, 2015) was conducted.  

The review of literature in chapter 2 indicated there are numerous models of teacher 

evaluation which resulted in hundreds of differently written teaching practices that represent 

teaching performances, essential knowledge components, and critical dispositions. Furthermore, 

a review of teaching practices that exist in current teacher evaluation documents indicated that 

the organization can vary inconsistently from one model to the next and highly depends on the 

context for use. After these considerations, and a thorough review of common teaching models 

and instruments, 65 teaching practices were identified to represent a common core of what 
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teachers should know and be able to do, and collectively may describe what effective teaching 

looks like with the acknowledgement of how students learn, diverse learners, the focus on 

application of knowledge and skills, assessment literacy, and a collaborative professional culture 

(Council of Chief State School Officers, 2013). The identified teaching practices are consistent 

with the specific competencies required by the NC State College of Education pre-service 

teachers to demonstrate their knowledge, skills, and dispositions in practice, which are 

designated in the “Certification of Teaching Capacity”, and is required to be met to successfully 

complete the student teaching experience at NC State (NC State College of Education, 2018a, 

2018b). Furthermore, the teaching practices were preliminarily categorized into 5 overarching 

domains of teaching in order to provide an organization that represented common frameworks 

from the research and teacher evaluation instruments from the literature, and include (I) Learning 

Task Design, (II) Classroom Climate/Culture, (III) Classroom Instruction, (IV) Evaluation and 

Assessment, and (V) Professionalism. The identified the themes and teaching practices that 

define the key domains of teaching commonly used to assess STEM education teachers for 

classroom observations from the review of literature are included in Appendix C. 

RQ#2 & RQ#3 -- Content Validity 

The second stage of the instrument development process answered the second and third 

research questions (RQ#2 and RQ#3), and included establishing content validity for the PTQAR. 

There were several factors that contributed to the PTQAR’s high degree of content validity. The 

PTQAR was based on the InTASC Model Core Teaching Standards (Council of Chief State 

School Officers, 2013), and The Rubric for Evaluating North Carolina Teachers (North Carolina 

Department of Public Instruction, 2015), and the 65 teaching practices were written after a 

thorough literature review described in chapter 2. Furthermore, the content validity was 
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established by a number of education experts appointed to a content evaluation panel that 

confirmed that these teaching practices represented critical characteristics of teaching practices, 

were clear, relevant, and appropriate for assessing pre-service teachers during classroom 

observations (Lawshe, 1975).   

Content Evaluation Panel Participants 

The content evaluation panel was composed of participants that represented the need of 

the range of experts of the domain studied. Thirty invitations to participate as a part of the 

content evaluation panel for this study were sent via email (Appendix D) to professors, 

administrators, and classroom teachers in STEM education. The professors were faculty in the 

NC State College of education that had expertise in teacher preparation, and the administrators 

and classroom teachers had experience with our teacher education program, many of whom have 

served as cooperating teachers for pre-service teachers. Eighteen persons responded and agreed 

to participate in this study, and self-reported their academic position seen in Table 4.1. 

   Table 4.1: Academic Position of the Panel Participants 

Academic Position Percentage Count 

University Faculty 39% 7 

School Administrator 11% 2 

Classroom Teacher 50% 9 

Total  18 

 

Quantification of Content Validity 

Data were gathered to establish content validity by utilizing an online survey designated 

as the Pre-service Teaching Quality Practices Survey (PTQPS) (Appendix E). The link to the 

survey was sent to the respondents via email and was composed of the identified 65 teaching 
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practices. Respondents were asked to rate each of the teaching practices that were written, in 

terms of how essential they are to pre-service teacher quality and effectiveness, per the 

theoretical definitions of the constructs in the study and its domains. The responses were on a 

Likert Scale of 1-4 with the following designations: 4 = highly essential, 3 = quite essential, 2 = 

useful but not essential, and 1 = not essential. Lawshe (1975) and Ayre & Scally (2014) propose 

minimum values needed for the CVR to be meet the confidence level (p = .05) and the minimum 

number of experts required to agree on any given item. Since 18 respondents were part of the 

content evaluation panel, a minimum Content Validity Ratio (CVR=.444) was required to satisfy 

the confidence level (p = .05) for 13 members (.722 proportional value) (Ayre & Scally, 2014). 

The CVR was calculated for the 65 teaching practices identified from the literature review 

ranging from -.333 to 1.00 (M=.744, SD=.32). Fifty-seven items met the minimum value 

(CVR=.444), which meant the elimination of 8 teaching practices. 

Table 4.2 shows the teaching practices from the survey which were categorized into the 

Learning Task Design Domain I and the corresponding content validity ratio. The items that met 

the minimum value (CVR=.444) were validated by the content evaluation panel to be retained. 

The eliminated items are shown in bold. Sixteen of the eighteen items were retained from the 

teaching practices in this domain. Based on the negative value for the items that were eliminated 

(CVR=-.333 and -.222), a very low level of agreeing members considered items #14 and #16 to 

be essential for pre-service teachers to be assessed on.  

Table 4.2: Teaching Practices and CVR Values from Domain I: Learning Task Design 

# Teaching Practices -- The teacher candidate. . . CVR 

1. plans and designs instruction that demonstrates accurate, deep, and current 

knowledge of subject matter. 

.889 
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Table 4.2 (continued). 

2. plans and designs instruction that utilizes teaching pedagogy relevant to the 

subject area(s) taught and best practices based on current research. 

 

.889 

3. plans and designs instruction that applies instructional strategies in the lesson 

task to make the curriculum rigorous and relevant. 

 

.667 

4. plans and designs instruction that considers different developmental levels of 

students, languages and cultural assets to appropriately differentiate instruction. 

 

1.00 

5. plans and designs instruction that addresses and is adaptable to the strengths, 

weaknesses, and special learning needs of all students. 

 

.889 

6. plans and designs instruction that considers the social and emotional development 

of students. 

 

.556 

7. plans and designs instruction based on goals that reflect high expectations for all 

students. 

 

1.00 

8. plans and designs instruction that facilitates students use of higher-level thinking 

skills in instruction. 

 

.889 

9. plans and designs instruction using student learning data to inform planning. 

 

.889 

10. plans and designs instruction that aligns and connects lesson objectives to the 

North Carolina Standard Course of Study curricula and standards. 

 

.778 

11. plans and designs instruction that is clear, logical, and sequential and fits within 

the scope of the curriculum (e.g., long-term goals, other lesson plans, and 

syllabi). 

 

.889 

12. plans and designs instruction effectively for student content mastery, pacing, and 

transitions. 

 

.889 

13. plans and designs instruction that links present content with prior and future 

learning experiences. 

 

.556 

14. plans and designs instruction that links other levels/subjects for 

interdisciplinary study. 

 

-.333 

15. plans and designs instruction that creates authentic learning that links real-world 

experiences and applications. 

 

.778 

16. plans and designs instruction that promotes global awareness and its 

relevance to the subjects. 

-.222 
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Table 4.2 (continued). 

17. plans and designs instruction that integrates 21st-century skills and content in 

instruction. 

 

.667 

18. plans and design instruction that includes remediation opportunities, enrichment, 

and acceleration to further student understanding of the material. 

 

.444 

 

Table 4.3 shows the teaching practices from the survey which were categorized into the 

Classroom Climate/Culture Domain II and the corresponding content validity ratio. All thirteen 

items in this domain met the minimum value (CVR=.444) and were validated by the content 

evaluation panel to be retained.  

Table 4.3: Teaching Practices and CVR Values from Domain II: Classroom Climate/Culture 

# Teaching Practices -- The teacher candidate. . . CVR 

19. maintains a positive and nurturing learning environment where trust, caring, 

fairness, respect, teamwork and enthusiasm for productive learning is modeled. 

 

.889 

20. promotes respect for and understanding of students diversity, including - but not 

limited to - race, color, religion, sex, national origin, or disability. 

 

1.00 

21. appropriately uses materials or lessons that counteract stereotypes and 

acknowledges the contributions of all cultures. 

 

.667 

22. incorporates multiple perspectives and points of view in instruction. 

 

.444 

23. consistently encourages and supports students to articulate thoughts and ideas 

clearly and effectively. 

 

.889 

24. actively listens and pays attention to students’ needs and responses. 

 

.778 

25. demonstrates adequate preparation in regards to lesson readiness with the 

classroom and materials. 

 

.889 

26. provides transitions that minimize loss of instructional time. 

 

.444 

27. communicates clear expectations for classroom routines and procedures for 

classroom discourse and enforces them consistently and appropriately. 

1.00 
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Table 4.3 (continued). 

28. communicates and maintains classroom rules and standards for appropriate 

classroom behavior. 

 

1.00 

29. responds to student behaviors and disruptions in a timely, appropriate manner. 

 

1.00 

30. creates a warm, attractive, and inviting classroom environment. 

 

.667 

31. arranges the classroom materials and resources to effectively engage and 

facilitate student learning. 

 

.556 

 

Table 4.4 shows the teaching practices from the survey which were categorized into the 

Classroom Instruction Domain III and the corresponding content validity ratio. The items that 

met the minimum value (CVR=.444) were validated by the content evaluation panel to be 

retained. The eliminated item is shown in bold. Ten of the eleven (91%) items were retained 

from the teaching practices in this domain.  

Table 4.4: Teaching Practices and CVR Values from Domain III: Classroom Instruction 

# Teaching Practices -- The teacher candidate. . . CVR 

32. communicates high learning expectations for all students commensurate with 

their developmental levels. 

 

.889 

33. encourages students to investigate the content area to expand their knowledge 

and satisfy their natural curiosity. 

 

.778 

34. monitors students’ progress and checks student understanding through a varied 

level of questioning to promote higher-order thinking. 

 

.667 

35. leads group discussion to build collective knowledge and capability towards 

instructional goals. 

 

.889 

36. integrates appropriate instructional technology to enhance student learning and 

communication. 

 

.56 

37. provides instruction that explains and models content, practices, and strategies 

that reinforces learning goals consistently throughout the lesson. 

.778 
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Table 4.4 (continued). 

38. coordinates and adjusts instruction during a lesson. 

 

.778 

39. engages students in authentic learning by providing real-life examples and 

interdisciplinary connections. 

 

.333 

40. engages students in instruction that develops critical and creative thinking 

through problem-solving activities. 

 

.889 

41. provides opportunities for flexible grouping strategies for the purpose of 

developing cooperation, collaboration, and student leadership and to encourage 

appropriate peer interaction to accommodate learning needs/goals. 

 

.556 

42 uses a variety of research-based instructional strategies and materials to engage 

and meet the needs of all students. 

 

.778 

 

Table 4.5 shows the teaching practices from the survey which were categorized into the 

Evaluation and Assessment Domain IV and the corresponding content validity ratio. The items 

that met the minimum value (CVR=.444) were validated by the content evaluation panel to be 

retained. The eliminated items are shown in bold. Six of the ten (60%) items were retained from 

the teaching practices in this domain.  

Table 4.5: Teaching Practices and and CVR Values CVR Values from Domain IV: Evaluation 

and Assessment 

# Teaching Practices -- The teacher candidate. . . CVR 

43. utilizes multiple types of assessments, both formative and summative, to monitor 

and evaluate students’ progress. 

 

1.00 

44. aligns student assessments with the North Carolina Standard Course of Study 

curricula and standards. 

 

.778 

45. uses assessment techniques that are appropriate for the developmental level of 

students and individual student needs and progress. 

 

.778 
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Table 4.5 (continued). 

46. collaborates with others to develop common assessments, when appropriate. 

 

.222 

47. uses assessment data to design appropriate interventions, to inform long- and 

short-term instructional decisions, and to document learning. 

 

.778 

48. provides constructive and frequent feedback to students on their progress toward 

their learning goals. 

 

1.00 

49. shares accurate results of student progress with students, parents, and key school 

personnel. 

 

.667 

50. evaluates the progress of students toward high school graduation using a 

variety of assessment data measuring goals of the North Carolina Standard. 

 

-.333 

51. involves students in setting learning goals and monitoring their own 

progress. 

 

.222 

52. teaches students how to self-assess and to use metacognitive strategies in 

support of lifelong learning. 

 

.333 

 

Table 4.6 shows the teaching practices from the survey which were categorized into the 

Professionalism Domain V and the corresponding content validity ratio. The items that met the 

minimum value (CVR=.444) were validated by the content evaluation panel to be retained. The 

eliminated item is shown in bold. Twelve of the thirteen (92%) items were retained from the 

teaching practices in this domain. Based on the value of item #65 that was eliminated, 50% of 

the members of the content evaluation panel considered this particular teaching practice essential 

for pre-service teachers to be assessed on.  

Table 4.6: Teaching Practices and CVR Values from Domain V: Professionalism 

# Teaching Practices -- The teacher candidate. . . CVR 

53. maintains a professional demeanor and behavior with students, parents, faculty, 

and staff (e.g., appearance, punctuality, and attendance). 

 

1.00 
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Table 4.6 (continued). 

54. upholds the Code of Ethics for North Carolina Educators and the Standards for 

Professional Conduct. 

 

1.00 

55. maintains confidentiality of information related to students, parents, faculty, and 

staff. 

 

.889 

56. uses precise language, correct vocabulary and grammar, and appropriate forms of 

oral and written communication. 

 

1.00 

57. engages in self-reflection about the success of the lesson after teaching; seeks 

feedback from mentor teacher about teaching and impact on student learning. 

 

1.00 

58. evaluates and identifies areas of personal strengths and weaknesses related to 

professional skills and their impact on student learning and sets goals for 

improvement. 

 

.889 

59. provides evidence of data-driven instruction throughout classroom activities. 

 

.444 

60. creates a climate of accessibility for parents and students by demonstrating a 

collaborative and approachable style. 

 

1.00 

61. listens and responds with cultural awareness, empathy, and understanding to the 

voice and opinions of stakeholders (parents, community, students, and 

colleagues). 

 

.889 

62. engages in ongoing communication and shares instructional goals, expectations, 

and student progress with families in a timely and constructive manner. 

 

.556 

63. considers and uses a variety of research-based approaches to improve teaching 

and learning. 

 

.667 

64. participates in ongoing professional growth activities based on identified areas 

for improvement (e.g., mentoring, peer coaching, course work, conferences) and 

incorporates learning into classroom activities. 

 

.778 

65. engages in activities outside the classroom intended for school and student 

enhancement. 

 

0 

 

In summary, 57 of 65 (87.7%) items met the minimum value (CVR=.444) and were 

retained, eliminating eight items (12.3%) from the final instrument. The data shows strong 
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evidence that the PTQAR has content validity for measuring individual pre-service teaching 

practices in STEM education as determined by expert opinion. Furthermore, the items that were 

retained for the inclusion on the final form were used to calculate the Content Validity Index 

(CVI). The value calculated (CVI=.799) indicated strong evidence of content validity of the 

entire instrument and rejects the need to increase of the overall CVI by further eliminating items.  

Finalization & Face Validity 

The third and last stage of the instrument development process answered the fourth 

research question (RQ#4), and included completing the final design of the PTQAR and 

developing face validity. There were several factors that contributed to the final design of the 

PTQAR and included a careful study of the design and categorization of successful classroom 

observation instruments used to assess and evaluate teachers. Furthermore, face validity was 

established by a panel of experts that considered the operationalization of the instrument and 

whether it seems like a good translation of the constructs and its utility (Trochim, Donnelly, & 

Arora, 2015). 

Pre-service Teacher Quality Assessment Rubrics (PTQAR) 

The PTQAR (Appendix H) was completed to reflect a set of observation rubrics that 

assessed pre-service teachers’ teaching practices associated with core high-leverage practices 

that cut across all teaching domains. The final design included a cover page with an overview, 

instructions for using the instrument, and description of standards ratings of performance rubrics. 

The PTQAR was broken down into four domains and included 15 subsumed teaching standards. 

Each standard included a description, performance rubrics, and performance indicators at 

proficient, and a list of primary sources of evidence to be used by pre-teacher observers. The 

performance rubrics included student teacher performances described at four levels including 
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accomplished, proficient, developing, and not demonstrated. The elements of this final design 

were intentional and described below. 

Cover Page. The cover page was designed to give the pre-service teacher a basic overview of 

the PTQAR’s purpose and basic instructions for using the instrument. The description of 

standards ratings of performance rubrics mimic the descriptions used in the Rubric for 

Evaluation North Carolina Teachers (North Carolina Department of Public Instruction, 2015) to 

provide the classroom observers and pre-service teachers with familiar words and phrasing that 

are discussed and referenced in teaching methods courses in the NC State College of Education, 

and consistent with teacher evaluation in North Carolina Public School Systems. 

Categorizing Teaching Practices. The final categorization of the essential domains of teaching 

practices in the PTQAR was the result of the following. The 65 teaching practices that were 

identified from the literature review were preliminarily categorized into 5 overarching domains 

of teaching that included (I) Learning Task Design, (II) Classroom Climate/Culture, (III) 

Classroom Instruction, (IV) Evaluation and Assessment, and (V) Professionalism to align with 

the “Certification of Teaching Capacity” document required for student teachers to complete the 

student teaching experience at NC State (NC State College of Education, 2018a, 2018b). 

Although this is appropriate for the function of this document, which is a checklist of knowledge, 

skills, and dispositions in practice to gauge student teachers competency at the end of the student 

teacher professional experience, it did not align with the majority of existing teacher evaluation 

instruments found in the literature. 

A careful study of the categorization of InTASC Model Core Teaching Standards 

(Council of Chief State School Officers, 2013), Framework for Teaching Evaluation Instrument 

(FFT) (Danielson Group, 2013), and Rubric for Evaluating North Carolina Teachers (North 
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Carolina Department of Public Instruction, 2015) indicated that evaluation and assessment is 

most often split-up into different teaching domains because of the need of different skills 

required to plan and then to carry out assessment tasks (Pearson Education Inc., 2018). This 

aligns with current practices in performance assessment for pre-service teachers included in the 

EdTPA (Pearson Education Inc., 2018), which is used to support teaching licensure in the state 

of North Carolina and used in the NC State College of Education. Accordingly, the evaluation 

and assessment teaching practices were split and included in Domain I: Planning and Preparation 

and Domain III: Classroom Instruction.  The final categorization of the PTQAR was re-

configured into four teaching domains including (I) instructional planning & design, (II) 

classroom climate/culture, (III) classroom instruction, and (IV) professionalism, each of which 

has specific teaching standards and descriptors that are based on the InTASC Model Core 

Teaching Standards (Council of Chief State School Officers, 2013), High-Leverage Practices 

(University of Michigan School of Education, 2019) and the Rubric for Evaluating North 

Carolina Teachers (North Carolina Department of Public Instruction, 2015). 

Domain I: Instructional Planning & Design was designated as the first domain and included 

Standard Ia. Professional Knowledge, Standard Ib. Coherent Lesson Design, Standard Ic.  

Knowledge of Students, and Standard Id. Student Assessment. This domain encompasses 20 

teaching practices and assesses the pre-service teachers’ ability to plan and design instruction 

and assessment with appropriate content knowledge while taking into consideration individual 

student’s needs. 

Domain II: Classroom Climate/Culture was designated as the second domain and included 

Standard IIa. Positive & Equitable Learning Environment, Standard IIb. Classroom Procedures, 

and Standard IIc. Classroom Preparedness. This domain encompasses 12 teaching practices and 
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assesses the pre-services teachers’ ability to create a warm inviting classroom environment 

through an organized physical space paired with classroom procedures and routines that 

maximize instructional time. 

Domain III: Classroom Instruction was designated as the third domain and included Standard 

IIIa. Communication with Students, Standard IIIb. Checking for Comprehension, Standard IIIc. 

Student Engagement, and Standard IIId. Assessment in Instruction. This domain encompasses 13 

teaching practices and assesses the pre-service teachers’ ability to create instruction that engages 

and assess students with clarity and good communication. 

Domain IV: Professionalism was designated as the fourth domain and included Standard IVa. 

Professional Demeanor, Standard IVb. Teacher Reflection, Standard IVc. Communication with 

Stakeholders, and Standard IVd. Professional Development. This domain encompasses 12 

teaching practices and assesses the pre-service teachers’ ability to display professionalism in 

their conduct and communication and professional growth. 

Full Model Rubrics. The PTQAR included full model rubrics used to assess and evaluate pre-

service teachers and consisted of three key components: (a) key domains, that identify essential 

categories and components underlying the theoretical constructs of teaching, (b) rating scales, 

that are used to differentiate performance levels of teaching within gradations from excellent to 

poor, and (c) performance indicators, that define teaching performance characteristics of various 

levels of quality for each key dimension (Lund & Kirk, 2010). Furthermore, the final rubric form 

of the PTQAR shares similarities between the Georgia Intern Keys Candidate Assessment on 

Performance Standards (CAPS) (Augusta University College of Education, 2013). The 57 

teaching practices that were retained from the content evaluation stage of the instrument 

development process were categorized accordingly to the four teaching domains specified.  
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Professional Teaching Standards. Next, consistent with the InTASC Model Core Teaching 

Standards (Council of Chief State School Officers, 2013), Framework for Teaching Evaluation 

Instrument (FFT) (Danielson Group, 2013), and Rubric for Evaluating North Carolina Teachers 

(North Carolina Department of Public Instruction, 2015), the teaching practices were grouped by 

theme within each domain. Next, professional teaching standards were written that encompass 

the grouped teaching practices to describe observable performances during pre-service teacher 

classroom observations and are shown in Table 4.7.  

Table 4.7: PTQAR Domains and Professional Teaching Standards 

Domain I: Instructional Planning & Design 

Ia. Professional Knowledge -- The teacher candidate demonstrates an understanding of the 

North Carolina Standard Course of Study (NCSOS), subject content, and pedagogical 

knowledge by planning learning experiences that use rigorous and relevant instructional 

strategies. 

 

Ib. Coherent Lesson Design -- The teacher candidate designs clear, logical, and sequential 

instructional plans that build on previous learning and is effective for student content mastery. 

 

Ic. Knowledge of Students -- The teacher candidate designs appropriate and challenging 

instruction that considers students varied needs using effective strategies, data, and resources 

to address all students’ needs. 

 

Id. Student Assessment -- The teacher candidate chooses or designs multiple forms of 

diagnostic, formative, and summative assessment strategies and instruments that are 

appropriate for the content and student population. 

 

Domain II: Classroom Climate/Culture 

IIa. Positive & Equitable Learning Environment -- The teacher candidate provides a student-

centered, safe, positive, and nurturing learning environment that promotes respect and 

understanding of all students, and is a conducive learning environment for students to 

effectively articulate thoughts and ideas. 

IIb. Classroom Procedures -- The teacher candidate maximizes instructional time due to clear 

and efficient classroom procedures and student expectations. 

 

IIc. Classroom Preparedness -- The teacher candidate provides a safe, organized, and inviting 

classroom environment that is arranged and prepared for effective student learning. 
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Table 4.7 (continued). 

Domain III: Classroom Instruction 

IIIa. Communication with Students -- The teacher candidate provides instruction that links the 

instructional purpose to prior knowledge, effectively communicates high expectations, and 

accurately presents content with clarity, reinforcing learning goals. 

 

IIIb. Checking for Comprehension -- The teacher candidate monitors student progress and 

promotes student thinking by checking for understanding through varied level of questioning 

to challenge student’s justification of their thinking and engages the class in discussion. 

 

IIIc. Student Engagement -- The teacher candidate promotes higher order thinking and the 

development of critical thinking skills by using research-based instructional strategies to 

actively engage students in individual and group learning to facilitate the acquisition of key 

knowledge and skills. 

 

IIId. Assessment in Instruction -- The teacher candidate systematically gathers, analyzes, and 

uses relevant data to actively measure student progress in order to adjust instruction when 

necessary, and to provide timely constructive feedback to students and other stakeholders. 

 

Domain IV: Professionalism 

IVa. Professional Demeanor -- The teacher candidate exhibits a commitment to the code of 

ethics for North Carolina Educators, and displays professional demeanor, honesty, integrity, 

and confidentiality with students and stakeholders. 

 

IVb. Teacher Reflection -- The teacher candidate engages in self-reflection and accurately 

assesses the effectiveness of a lesson and the extent to which it achieved its instructional 

outcomes towards the impact on student learning, and identifies areas of personal strengths 

and weaknesses. 

 

IVc. Communication with Stakeholders -- The teacher candidate communicates effectively 

and appropriately with students, parents or guardians, and other stakeholders in a culturally 

sensitive and constructive manner that enhance student learning. 

 

IVd. Professional Development -- The teacher candidate exhibits a commitment to 

participating in professional growth opportunities to enhance subject content knowledge and 

pedagogical skill to support student learning. 

 

Performance Rubrics. Lastly, corresponding performance rubrics were created to describe 

progressions of each standard at four levels. Each performance rubric included descriptions of 



  102 

 

standard performances with corresponding ratings that included 4 = Accomplished, 3 = 

Proficient, 2 = Developing, and 1 = Not Demonstrated adapted from the Rubric for Evaluating 

North Carolina Teachers (2015). Performance indicators were included to reinforce the teaching 

practices that student teachers should know and be able to do at proficient. See Appendix H to 

view the full PTQAR classroom observation instrument.  

Face Validity Panel Participants 

The finalized design of the PTQAR was evaluated to determine the face validity. The 

face validity panel was composed of participants represented the need of experts of the domain 

studied. Three invitations to participate as a part of the face validity panel for this study were 

sent via email (Appendix F) to professors in STEM education. The professors were faculty in the 

NC State College of education with specific expertise in teacher education and teacher 

assessment with experience in observing and assessing pre-service teachers. All three persons 

responded and agreed to participate in this study. They participants academic rank and STEM 

education program are reported in Table 4.8. 

                       Table 4.8: Academic Rank and STEM Ed. Program of the Panel Participants 

Academic Rank    STEM Ed. Program Count 

Teaching Assistant Professor Science Education 1 

Teaching Assistant Professor Technology Education 1 

Teaching Assistant Professor Mathematics Education 1 

Total  3 

 

RQ#4 -- Face Validity 

Although subjective and often viewed as a weak form of validity (Drost, 2011), face 

validity was included in this study to support the assertion that the instruments content, wording, 
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categorization, and utility was appropriate for assessing pre-service teachers. Data was gathered 

to establish face validity by utilizing an online survey (Appendix G). The link to the survey was 

sent to the respondents via the invitation email and was composed of 24 questions. The survey 

asked the respondents to rate the adequacy of the PTQARs key dimensions and performances 

used to measure the quality of pre-service teachers’ teaching practices during classroom 

observations, and the instruments time effectiveness and utility by providing a response from the 

following choices: 3) agree, 2) neutral, and 1) disagree (Kucuk & Walters (2009). Table 4.9 

shows the survey questions used to gauge face validity and the corresponding ratings. 

Table 4.9: Face Validity Survey Questions and Ratings 

# Survey Question M 

1.  The overview and instructions clearly outline the purpose and use of the 

instrument. 

 

3.00 

2. The description of standards ratings is appropriate for use with the different 

performance rubrics. 

 

3.00 

3. The standards (Ia.) Professional Knowledge, (Ib.) Coherent Lesson Design, (Ic.) 

Knowledge of Students, and (Id.) Student Assessment adequately addresses the 

teaching domain (I) Instructional Planning & Design. 

 

3.00 

3a. The rubric for standard (Ia.) Professional Knowledge adequately describes four 

escalating performance levels. 

 

3.00 

3b. The rubric for standard (Ib.) Coherent Lesson Design adequately describes four 

escalating performance levels. 

 

3.00 

3c. The rubric for standard (Ic.) Knowledge of Students adequately describes four 

escalating performance levels. 

 

3.00 

3d. The rubric for standard (Id.) Student Assessment adequately describes four 

escalating performance levels. 

 

2.67 

4. The standards (IIa.) Positive & Equitable Learning Environment, (IIb.) 

Classroom Procedures, and (IIc.) Classroom Preparedness adequately addresses 

the teaching domain (II) Classroom Climate/Culture. 

3.00 
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Table 4.9 (continued). 

4a. The rubric for standard (IIa.) Positive & Equitable Learning Environment 

adequately describes four escalating performance levels. 

 

3.00 

4b. The rubric for standard (IIb.) Classroom Procedures adequately describes four 

escalating performance levels. 

 

3.00 

4c. The rubric for standard (IIc.) Classroom Preparedness adequately describes four 

escalating performance levels. 

 

3.00 

5. The standards (IIIa.) Communication with Students, (IIIb.) Checking for 

Comprehension, (IIIc.) Student Engagement, and (IIId.) Assessment in 

Instruction adequately addresses the teaching domain (III) Classroom Instruction. 

 

3.00 

5a.  The rubric for standard (IIIa.) Communication with Students adequately 

describes four escalating performance levels. 

 

3.00 

5b. The rubric for standard (IIIb.) Checking for Comprehension adequately describes 

four escalating performance levels. 

 

3.00 

5c. The rubric for standard (IIIc.) Student Engagement adequately describes four 

escalating performance levels. 

 

3.00 

5d. The rubric for standard (IIId.) Assessment in Instruction adequately describes 

four escalating performance levels. 

 

3.00 

6. The standards (IVa.) Professional Demeanor, (IVb.) Teacher Reflection, (IVc.) 

Communication with Stakeholders, and (IVd.) Professional Development 

adequately addresses the teaching domain (IV) Professionalism. 

 

3.00 

6a. The rubric for standard (IVa.) Professional Demeanor adequately describes four 

escalating performance levels. 

 

3.00 

6b. The rubric for standard (IVb.) Teacher Reflection adequately describes four 

escalating performance levels. 

 

2.67 

6c. The rubric for standard (IVc.) Communication with Stakeholders adequately 

describes four escalating performance levels. 

 

3.00 

6d. The rubric for standard (IVd.) Professional Development adequately describes 

four escalating performance levels. 

 

3.00 

7. The instrument is simple and time effective to use for a university supervisor 

during a formative observation and post-conference. 

 

2.67 
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Table 4.9 (continued). 

8. The instrument is useful and informative for providing feedback regarding the 

strengths and weaknesses to student teachers during a post-conference. 

 

3.00 

9. The data gained from the instrument is 

useful in evaluating student teachers progress during the student teaching 

internship experience in a formative manner. 

 

3.00 

 

The data gathered had a range of 2 to 3 with a mean score of 2.96 (SD=.20) for all survey 

items, and indicated that there were no areas of concern for the respondents. The data shows 

strong evidence that the PTQAR has face validity for measuring pre-service teaching practices in 

STEM education as determined by expert opinion. 

PTQAR Quantitative Evaluation 

The second part of this study focused on the quantitative evaluation of the PTQAR, 

which included evaluating the reliability of the instrument, and determining and whether or not 

associations existed between the overall quality and the key domains of teaching. This was 

substantially accomplished by analyzing the data from the field test of the PTQAR which was 

the initial pilot test of the instrument. Data were analyzed using a statistical analysis program and 

is reported in this section. 

Follow-up Study Participants 

The follow-up study participants included eight pre-service teacher observers (university 

supervisors) and 20 pre-service teachers. The university supervisors conducted pre-service 

teacher observations as part of standard operating procedures for the teacher education programs 

within the NC State College of Education and consisted of either professors or doctoral students 

with a strong background of teaching STEM education in middle or high schools and have an 

intimate understanding of teacher evaluation and how to conduct observations. This study 
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consisted of 8 university supervisors; 5 mathematics education; 2 science education; and 1 

technology, engineering, and design education. 

The pre-service teacher’s participants for this study were 20 college seniors that were part 

of the NC State STEM education degree programs in spring 2019. This included six Science 

Education students enrolled in EMS 476 -- Student Teaching in Science, six Technology, 

Engineering, and Design Education students enrolled in TDE 457 -- Student Teaching in 

Technology Education, and eight Mathematics Education students enrolled in EMS 471 -- 

Student Teaching in Mathematics which are the courses used for the student teaching 

professional semester. The student participants in this study were placed at middle and high 

schools in North Carolina during the spring semester of 2019 by their respective programs as a 

part of normal operating procedure and were observed accordingly by the university supervisors.  

RQ#5 & RQ#6 -- Analysis of Data 

Data collected from the PTQAR were analyzed to determine the reliability, and whether 

or not associations existed between the overall quality and the key domains of teaching, which 

answered the fifth and sixth research question (RQ#5 and RQ#6). Table 4.10 presents the 

descriptive statistics of the mean scores of the performance rubrics ratings of the four Essential 

Domains (four sub-scales) and the Overall Quality Teaching (the total scale).  

Table 4.10: Summary Statistics of the Four Essential Domains and Overall Quality Teaching 

  n M Var. SD SE Med. Min. Max 

Instructional Planning & Design 20 2.73 .131 0.362 .081 2.75 2 3.25 

Classroom Climate/Culture 20 2.90 .258 0.508 .113 3.00 2 4 

Classroom Instruction 20 2.53 .216 0.465 .104 2.38 1.75 3.75 

Professionalism 20 2.99 .115 0.339 .075 3.00 2.25 3.75 

Total Scale 20 2.79 .118 0.343 1.13 2.74 2.13 3.56 
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The data summarized below was normalized using the average performance rubrics ratings due 

to the differences in total possible scores for each domain. 

The total scale of the PTQAR was labeled as Overall Quality Teaching since it 

represented the sum of the four essential domains (four sub-scales) and provided a 

comprehensive view of the quality of the overall teaching standards. The performance rubrics 

ratings of each sub-scale; Instructional Planning & Design (sub-scale 1) ratings (2.73); 

Classroom Climate/Culture (subscale 2) ratings (2.90); Classroom Instruction (sub-scale 3) 

ratings; and Professionalism (subscale 4) were noticeably similar. The variances and standard 

deviations of Instructional Planning & Design (Var.=.131, SD=.362) and Professionalism 

(Var.=.115, SD=.339) performance rubrics ratings are smaller in comparison to the variances and 

standard deviations of Classroom Climate/Culture (Var.=.258, SD=.508) and Classroom 

Instruction (Var.=.216, SD=.465) performance rubrics ratings indicating a larger spread of the 

pre-service teachers ratings on Classroom Climate/Culture and Classroom Instruction. The 

standard errors of Instructional Planning & Design (SE=.081) and Professionalism (SE=.075) are 

less than the standard errors of Classroom Climate/Culture (SE=.113) and Classroom Instruction 

(SE=.104) uncovering a larger variation in score ratings from participant to participant for 

Classroom Climate/Culture and Classroom Instruction. The median and means of the 

performance rubrics ratings of the Overall Quality Teaching (total-scale) exhibit minimal 

deviance suggesting a rather symmetrical score distribution for the total-scale. 

The internal consistency reliability was investigated to gauge how well the items on the 

instrument that reflect the same construct yield similar results. Data were analyzed by means of 

Cronbach’s Alpha Correlation Coefficient (1951) to determine the internal consistency reliability 

of items within the key teaching domains and overall quality teaching scores of the PTQAR. 
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Trochim, Donnelly, & Arora (2015) ascertains that this method is the most frequently used 

estimate of internal consistency for instrument development. Table 4.11 presents the reliability 

coefficients (α) of the Four Essential Domains (four sub-scales) and the Overall Quality 

Teaching (the total scale). The reliability coefficient of the total scale on the PTQAR was .87 and 

ranged from .52 to .80 on the sub-scales.  

Table 4.11: Alpha Coefficients of the Four Essential  

Domains and Overall Quality Teaching 

 

  α 

Instructional Planning & Design .69 

Classroom Climate/Culture .80 

Classroom Instruction .71 

Professionalism .52 

Total Scale .87 

 

The researcher determined that the PTQAR had a high degree of internal consistency of the total 

scale (α = .87) based on commonly accepted value of .70 (Darren & Mallery, 1999). The 

reliability coefficients of the Classroom Climate/Culture (α = 80) and Classroom Instruction (α = 

71) domains reiterate the high degree of internal consistency of the total scale. However, the 

Instructional Planning & Design domain coefficient of (α = .69) is marginally lower than the 

acceptable value, and the Professionalism domain coefficient was much lower (α = .52).  

Consistent with previous studies on teaching (Chen et al., 2011, 2014; Shulman & 

Wilson, 2004), while internal consistency determined if the PTQAR captured the essential 

features of the quality teaching practices in terms of the key domains, further confirmation was  

needed that the sub-scales of the PTQAR reflect essential constructs of the quality of teaching 

practices and the interrelationship among them. Data were analyzed by utilizing Spearman’s 
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Rank Correlation Coefficient (1904) to determine the strength of the relationships between 

individual key teaching domains and their relationship to the overall teaching quality as 

measured by the PTQAR. Table 4.12 presents the Spearman correlations among the four 

essential domains (sub-scales) and Overall Quality Teaching (total-scale) of the PTQAR. 

Table 4.12: Spearman Correlations between the Sub-Scales and Total-Scale 

  1. 2. 3. 4. 5. 

1. Instructional Planning & Design 1.00     

2. Classroom Climate/Culture .52* 1.00    

3. Classroom Instruction .58* .59* 1.00   

4. Professionalism .43 .63* .55* 1.00  

5. Total Scale .81* .82* .80* .74* 1.00 

Note: * represents p<.05      

 

Results of the correlation coefficients between the four sub-scales indicated that statically 

significant associations exist at the p<.05 level. Strong correlations exist at the p<.05 level 

between Professionalism and Classroom Climate/Culture (.63). Instructional Planning & Design 

was moderately correlated with Classroom Climate/Culture (.52), Classroom Instruction (.58), 

and Professionalism (.43) at the p<.05 level. Classroom Instruction was also moderately 

correlated with Classroom Climate/Culture (.59), and Professionalism (.55). Each subscale was 

strongly associated with Overall Quality Teaching, the total scale at p<.05 level. 

Summary 

This chapter has presented the results of the literature review and indicated that although 

there are hundreds of differently written teaching practices that represent teaching performances, 

essential knowledge components, and critical dispositions that are organized in numerous ways, 

that commonalities exist between instruments used to assess and evaluate teachers. Sixty-five 
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common teaching practices were identified from the review of literature, and eight items were 

eliminated by an expert panel for the final instrument. The fifty seven items that were retained 

for the inclusion on the final form indicated strong evidence of content validity of the entire 

instrument. The finalized design of the PTQAR instrument was realized through an extensive 

review of literature that included successful teacher evaluation instruments and included a full 

model rubric that consisted of four key teaching domains that identify essential categories and 

components underlying the theoretical constructs of teaching, rating scales used to differentiate 

performance levels of teaching, and performance indicators, that define teaching performance 

characteristics of various levels of quality for each key domain (Council of Chief State School 

Officers, 2013; Danielson Group, 2013; Lund & Kirk, 2010; and North Carolina Department of 

Public Instruction, 2015). Furthermore, an expert panel confirmed that the PTQAR had strong 

face validity in regards to the adequacy of the PTQARs key dimensions and performances used 

to measure the quality of pre-service teachers’ teaching practices during classroom observations, 

and the instruments time effectiveness and utility. 

Finally, the analysis of data from the field test indicated that the PTQAR had a high 

degree of internal consistency reliability of the Overall Quality Teaching. The individual 

domains that included Classroom Climate/Culture and Classroom Instruction reiterate this 

finding, however, Instructional Planning & Design, and Professionalism indicated lower degrees 

of reliability. Furthermore, strong associations were found between all of the four essential 

domains of teaching with the exception of Professionalism.  
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CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Introduction 

In the past decade institutions of higher education (IHE’s) in the United States have been 

called to evaluate and improve their teacher education programs to prepare teachers with better 

knowledge of learners, content, and teaching (pedagogy, teaching diverse learners, classroom 

assessment, etc.) (Chen, Mason, Hammond-Bennett, & Zlamout, 2014). There is also a need for 

the evidence of teacher quality to assure the public that IHE’s are preparing effective teachers for 

our nation’s schools. An appropriate method for providing evidence through assessing teacher 

quality and effectiveness is to use properly implemented standardized observation protocols 

using a valid and reliable observation instrument. Research suggests that there is a lack of valid 

and reliable observation instruments and that most instruments are “home-grown” assessments 

that may be inappropriate for the use of pre-service teaching practices associated with specific 

domains and may lack psychometric evidence that they would produce results that are fair, valid, 

or useful for evaluation or improvement (The American Psychological Association, 2014). 

Furthermore, there is tremendous diversity amongst teacher preparation, to identify core high-

leverage practices that cut across all of the different domains of teaching in order to help build 

coherence among teacher education programs around common language and lens for practice. 

This study adds to the current literature in teacher education and provides further justification on 

what these core high-leverage practices are. Furthermore, this study provides a potential 

alternative instrument with promising psychometric properties that can be used as an 

observational assessment tool for pre-service teachers and researchers to use in multiple ways. 
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This research was conducted as a two-part study. First the themes and teaching practices 

that define the key domains of teaching were identified through a review of literature and 

confirmed by a number of education experts.  Results assisted the development of a classroom 

observation instrument that assesses the quality of the NC State STEM Education’s pre-service 

teachers’ teaching practices. The classroom observation instrument, designated as the Pre-service 

Teacher Quality Assessment Rubrics (PTQAR), was developed and was composed of 4 essential 

teaching domains, 15 professional teaching standards, and 57 high-leverage teaching practices. 

As a follow-up investigation, this study also quantitatively evaluated the observation instrument 

to determine if it was a reliable instrument, and whether or not associations existed between the 

overall quality and the key domains of teaching. The PTQAR was field tested with STEM 

education teachers from NC STATE University and results revealed a high degree of internal 

consistency reliability and exhibited strong associations between all of the four essential domains 

of teaching with the exception of Professionalism. 

This chapter includes a discussion of the major findings as related to the literature in the 

development of valid and reliable pre-service teacher observation assessment instruments. Also 

included is a discussion on pre-service teacher observation instruments as a part of the pre-

service teacher evaluation process and implications for this research. This chapter concludes with 

a discussion of the limitations of the study, recommendations for future research, and a brief 

summary. 

Research Questions  

This chapter contains discussion and future research possibilities to help answer the following 

research questions: 
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1. (RQ #1) What are the themes and teaching practices identified by the review of literature 

that define the key domains of teaching commonly used to assess STEM education 

teachers for classroom observations? 

2. (RQ #2) Does the Pre-service Teaching Quality Assessment Rubrics (PTQAR) have 

content validity for measuring individual pre-service teaching practices in STEM 

education as determined by expert opinion? 

3. (RQ #3) Does the PTQAR have content validity of the entire instrument for measuring 

pre-service teaching practices in STEM education as determined by expert opinion? 

4. (RQ #4) Does the PTQAR have face validity for measuring pre-service teaching practices 

in STEM education as determined by expert opinion? 

5. (RQ #5) Does the PTQAR show internal consistency reliability for the overall quality 

teaching and the key domains of teaching practice?  

6. (RQ #6) Do associations exist on the PTQAR between the overall quality teaching and 

the key domains of teaching practice? 

Conclusions and Discussions 

PTQAR Instrument Development 

The process to develop the PTQAR adapted several aspects of Benson and Clark’s (1982) 

instrument development process and a thorough review of the literature was conducted. The 

instruments’ content was validated by confirmation by a number of experts in education. 

Review of the Literature. Based on the findings from the review of literature, which included a 

close-study of professional teaching standards and existing instruments used for in-service and 

pre-service evaluation, there is a tremendous diversity amongst teacher education programs on 

what represents core high-leverage practices. However, the review of literature revealed that 
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common themes do exist for teaching performances, essential knowledge components, and 

critical disposition. Most instruments used for the evaluation of teachers differ in which teaching 

practices are prioritized, and the organization and utility highly depends on the context of use. 

When discussing teacher evaluation for pre-service teachers, most universities are beginning to 

re-define how they evaluate and assess their students based on the accreditation process of their 

teacher education programs. This study addresses pre-service teacher evaluation instruments 

used by the NC State College of Education, which is accredited by the Council for the 

Accreditation of Educator Preparation (CAEP) (2018). CAEP Standard 1 for initial-licensure 

states that teaching candidates must demonstrate understanding of all 10 of the InTASC 

Standards, and that all four of the InTASC categories be addressed with multiple indicators 

(CAEP, 2017). The instrument developed in this study was consistent with this this accreditation 

standard in that the basis of the initial categories and teaching practices and the final form of the 

PTQAR was the InTASC Model Core Standards (CCSSO, 2013). The new instrument is 

grounded in research that embraces the fact that new teaching evaluation instruments must 

emphasize what effective teaching looks like, which ultimately leads to the improvement of 

student achievement (p.4). The researcher concludes that a new instrument like the PTQAR must 

match the key themes of current research in teacher education practice which includes 

personalized learning for diverse learners, a stronger focus on application of knowledge of skills, 

improved assessment literacy, a collaborative professional culture, and new leadership roles for 

teachers (p. 5). The emphasis of these themes are apparent in the PTQAR’s 4 domains of 

teaching and 15 subsumed teaching standards and is consistent with what is in the literature 

(CCSSO, 2013, Danielson Group, 2013). 
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Content Validity. The results from the content validity study indicated that not all of the 65 

teaching practices (Appendix C) identified from the review of literature were essential for 

assessing pre-service teachers’ teaching practices. Although, the items do represent critical 

characteristics of teaching practices, are relevant, and have clarity for in-service teachers, this 

was not echoed by the panel of experts of this study, that they were essential for pre-service 

teachers of which to be evaluated. Eight items were eliminated (Table 5.1) by panel experts, and 

based off of the descriptions of the items a common theme emerged. These particular items 

seemed to represent teaching practices that are more appropriate to evaluate for more 

experienced in-service teachers that involve going above and beyond that of which is expected 

by pre-service teachers. This is consistent with Campbell (1996) who asserts that pre-service 

teachers generally have less experience in the classroom, less education, and lower teacher 

efficacy, and therefore, the expectations of pre-service teacher’s should be less than an 

experienced in-service teacher.  

The majority of the items were eliminated based on the low content validity ratios that 

indicated that panel members had little agreement that these items were essential for assessing 

the quality of pre-service teachers’ teaching. Based on the range of CVR values of particular 

items that were part of the evaluation and assessment category, there may have been differing 

ideas of what evaluation and assessment is to different members of the content evaluation panel 

for pre-service teachers to be assessed on. This could be due to the varying academic positions of 

the panel participants that range from classroom teacher, school administrator, and university 

faculty. The different academic positions may work with evaluation and assessment at different 

levels and panel members may have varying perspectives of what evaluation and assessment 

mean in regards to pre-service teachers. 
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Table 5.1: Teaching Practices Eliminated by the Content Validation Panel 

# Teaching Practices -- The teacher candidate. . . 

14. plans and designs instruction that links other levels/subjects for interdisciplinary study. 

 

16. plans and designs instruction that promotes global awareness and its relevance to the 

subjects. 

 

39. engages students in authentic learning by providing real-life examples and 

interdisciplinary connections. 

 

46. collaborates with others to develop common assessments, when appropriate. 

 

50. evaluates the progress of students toward high school graduation using a variety of 

assessment data measuring goals of the North Carolina Standard. 

 

51. involves students in setting learning goals and monitoring their own progress. 

 

52. teaches students how to self-assess and to use metacognitive strategies in support of 

lifelong learning. 

 

65. engages in activities outside the classroom intended for school and student enhancement. 

 

 

Face Validity. Although subjective and often viewed as a weak form of validity (Drost, 2011), 

this study used a survey to verify the face validity of the PTQAR. The results indicated strong 

evidence of face validity and that there were no real areas of concern to the panel members 

regarding the adequacy of the PTQARs key dimensions and performances used to measure the 

quality of pre-service teachers’ teaching practices during classroom observations, and the 

instruments time effectiveness and utility. The researcher concluded that this was most likely due 

to the on-going discussions with panel members during the instrument development process. The 

panel members were STEM education professors that had an intimate knowledge of current pre-

service teacher evaluation instruments and were familiar with the new instruments purpose. 

Although the data gathered from the face validity survey was useful, additional conversations 
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were needed regarding the instruments content, wording, categorization, and utility which 

assisted in the finalization. 

PTQAR Quantitative Evaluation 

The PTQAR was evaluated after data was gathered during the field test with NC STATE 

STEM Education pre-service teachers during the student teaching professional semester to 

determine the reliability of the instrument and whether or not associations between the overall 

quality and the key domains of teaching. 

Internal Consistency Reliability. Internal consistency “measures whether several items that 

propose to measure the same construct produce similar scores” (Chen et al., 2011, 2014; Darren 

& Mallery, 1999). In line with previous findings grounded in research on teaching, .87 alpha 

correlation coefficient of the total-scale of the PTQAR indicated that the 15 teaching standards 

within the 4 essential domains measured the construct of Overall Quality Teaching (Archer et al., 

2016; Chen et al., 2011, 2014; Kane, Taylor, Tyler & Wooten, 2011; and Joe, Tocci, Holtzman, 

& Williams, 2013). Consistent with the literature on appropriate instructional practices 

guidelines that included the InTASC Model Core Standards (CCSSO, 2013) and the Framework 

for Teaching (Danielson Group, 2013), Domain II: Classroom Climate/Culture and Domain III: 

Classroom Instruction also indicated a high degree of internal consistency. The .80 alpha 

correlation coefficient of the Domain II: Classroom Climate/Culture sub-scale indicated that the 

three critical teaching components including Positive & Equitable Learning Environment, 

Classroom Procedures, and Classroom Preparedness were all essential items used to measure 

Classroom Climate/Culture. Similarly, the .71 alpha correlation coefficient of the Domain III: 

Classroom Instruction sub-scale indicated that the four critical teaching components including 
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Communication with Students, Checking for Comprehension, Student Engagement, and 

Assessment in Instruction were all essential items used to measure Classroom Instruction. 

The .69 correlation coefficient of the Domain I: Instructional Planning & Design sub-

scale, which was marginally lower than the acceptable value, indicated that Professional 

Knowledge, Coherent Lesson Design, Knowledge of Students, and Student Assessment may not 

all be essential to measure Instructional Planning & Design. This is likely due to the nature of the 

Standard Ic. Knowledge of Students which requires pre-service teachers to consider students 

varied needs and data to design appropriate and challenging instruction. This is to be expected 

because of the relatively recent focus on the surge of learner diversity in schools. There has been 

a rise of approximately 25% of students in classrooms that are living in poverty, have a disability 

or learning difference, are English language learners, are gifted or talented, or a combination – 

each of whom may need a personalized approach to learning (Digital Promise Global, 2016). 

This recent trend has not completely translated into teacher preparation, which is why pre-service 

teacher’s ability to take individual students backgrounds and skills into consideration into 

planning instruction may not be consistent with their knowledge of the content (Cochran-Smith, 

& Villegas, 2016). Additionally, since the field test was completed earlier in the semester, a 

lower correlation coefficient could also be due to the pre-service teachers having less time to get 

to know their students, which could in-turn affect the knowledge of their students required to 

plan instruction accordingly. The researcher concludes that as teacher preparation programs 

focus more on personalized learning for diverse learners during methods experiences that the 

alpha correlation coefficient of the Instructional Planning & Design domain could increase. 

Lastly, the .52 correlation coefficient of the Domain IV: Professionalism sub-scale, which 

was much lower than the acceptable value, indicated that Professional Demeanor, Teacher 
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Reflection, Communication with Stakeholders, and Professional Development may not all be 

essential items to measure Instructional Planning & Design. This is likely due to the fact that this 

domain is a broad construct that measures a wide variety of skills, which may help re-organize or 

improve the PTQAR in subsequent studies (Darren & Mallery, 1999). However, it is the opinion 

of the researcher that although there are differences in the skills in this construct, that they are all 

necessary to be grouped in this manner, which aligns to current assessment practices (Danielson, 

2013). 

Correlations. Consistent with previous findings of research on teaching (Chen et al., 2011, 

2014; Shulman & Wilson, 2004), the Spearman correlation coefficients of the four scales of the 

PTQAR yielded positively and moderately strong relationships between each of the sub-scales. 

The results indicated that the four essential domains of teaching are interrelated to each other 

although each domain represents a unique group of teaching practices. Furthermore, Instructional 

Planning & Design, Classroom Climate/Culture, and Classroom Instruction were very strongly 

correlated with the Overall Quality Teaching. This outcome makes sense statistically due to the 

fact that the domains make-up the total-scale. However, professionalism is only moderately 

correlated to the Overall Quality Teaching. This is likely due to the majority of the standards 

from this domain not being evaluated directly during instruction, but during the post-conference 

and discussions with the pre-service teacher. This results from the study were congruent with 

empirical findings that the four key domains of teaching practices independently but collectively 

influenced the extent to which the overall quality teaching could be enacted in classrooms (Chen 

et al., 2011, 2014; Shulman & Wilson, 2004). 
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Implications for Future Teacher Preparation and Research 

The ultimate goal of standards-based educational reform is to improve the quality of 

teaching effectiveness and improve student achievement. The professional teaching standards 

that have been created such as the InTASC Standards (CCSSO, 2013), which were designed in 

order to strengthen teacher education and certification standards, and served as a resource and 

were a basis for the PTQAR that was developed in this study. Developing a reliable classroom 

observation instrument that has valid content to measure if pre-service teachers implemented 

critical features of quality teaching in their daily lesson plans is a logical progression towards 

continued refinement of the technical quality of observation measures used in teacher educator 

development and the assessment of teacher education programs (Worrell et al., 2014). Current 

researchers in teacher education (Ball & Forzani, 2009; Chen, 2011, 2014; Grossman & 

McDonald, 2008; Worrell et al., 2014) stress that there are critical needs to develop classroom 

observation instruments for pre-service teachers that describes core facets of quality teaching 

practices. Grossman and McDonald (2008) and research completed at in the University of 

Michigan School of Education (2019) have highlighted that research on teaching should continue 

to emphasize a common core of high-leverage teaching practices that are critical for new 

teachers to succeed. In addition, no matter what subject content is being taught, the pre-service 

teachers’ core responsibility surrounds instructional planning & design, creating a warm 

classroom climate/culture, providing effective instruction, and maintaining professionalism as an 

educator (CCSSO, 2013). Ball & Forzani (2009) and Grossman & McDonald (2008) emphasize 

that classroom observation instruments like the PTQAR with a core framework for the quality of 

teaching, provides a common language and lens for practice, and includes measures for 

identifying multiple levels of quality teaching, and what new teachers should know and be able 
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to do in order to be effective. One significant contribution of this study is that the four essential 

domains of teaching of the PTQAR represents multiple constructs of quality teaching practices 

that can be used across all subject areas. This study is a stepping stone that suggests that these 

four essential domains shared a theoretical framework for teacher educators and researchers to 

consider to evaluate the extent to which pre-service teachers demonstrated the quality of 

Instructional Planning & Design, Classroom Climate/Culture, Classroom Instruction, and 

Professionalism during their student teaching professional experience. 

Researchers noted that there has been an increasing call for the development of 

observation-based assessments appropriate for the use of assessing pre-service teachers’ teaching 

practices associated with specific domains and produce psychometric evidence that they are 

reliable for evaluation and improvement (The American Psychological Association, 2014). This 

study is significant in the progress in meeting that critical need and suggest that the PTQAR 

could be used as an observational tool to assess the quality of pre-service teachers’ teaching 

practices both in the field of STEM education and general education. The results of this study 

suggest that the critical teaching standards of the four essential domains of teaching in the 

PTQAR adequately described the multiple levels of performance. In addition, with the increasing 

need of an instrument with the utility that fits the needs of teacher education programs for 

conducting teacher observation assessment for formative and summative needs, peer evaluations 

conducted by cooperating teachers, and pre-service teacher self-evaluations, this study serves a 

need because the PTQAR provides a common language for all stakeholders to communicate 

about the strengths and weaknesses of pre-service teacher regarding teacher quality 

characteristics. 
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Limitations and Recommendations for Future Research 

While the researcher considered using a larger sample size that included the entire NC 

State College of Education, conducting a pilot study with a smaller sample in the Department of 

STEM Education were used due to limit the effect of the initial field test and the convenience of 

accessibility for the participants. Since this was a convenience sample that represented a smaller 

and related group of participants in STEM education, it is not fully known if it was 

representative of the population of general education areas. 

This study builds upon previous investigations of evaluation of pre-service teachers in 

teacher education and creates several follow-up questions and future research studies. First, this 

study used a research design that employed recommendations from Benson and Clark’s “A 

Guide for Instrument Development and Validation” (1982), but due to time and resource 

limitations only competed the first three phases including 1) Planning, 2) Construction, and 3) 

Quantitative Evaluation. This study suggests through a quantitative evaluation that the PTQAR 

has strong content & face validity, and reliability to assess pre-service teachers. However, a 

fourth phase is needed to provide full validation of this instrument. This requires a second pilot 

study, and additional item analysis in order to provide data towards final instrument refinement. 

Additional analysis of the professional teaching standards and domains by a larger expert panel 

has the possibility increase the validity of the instrument and may re-organize it for utility and 

efficiency. Utilizing the entire college of educations pre-service teachers during the student 

teaching professional semester would allow further statistical analysis using parametric tests of a 

larger sample that is normally distributed. The researcher suggests that during this additional 

analysis that reliability, and correlation studies be replicated from this study using a larger 

sample in order to provide more data that is representative of the NC State College of Education.  
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It is important to note that the researcher took into account the reliability of the instrument in 

regards to multiple raters or in this study’s case multiple university supervisors that observed 

pre-service teachers with the PTQAR. It is well noted that in classroom observation instrument 

development research that poorly trained raters can result in low inter-rater reliability (Joe et al., 

2013). This study employed an observation calibration training process for university supervisors 

that provided them with the opportunity to hone their skill in applying the rubrics accurately, and 

so consistent and accurate observation scores were reported. While this process may have 

resulted in higher consistency of ratings, the author recommends that a much more in depth 

process be implemented in the future for the PTQAR to allow for additional data analysis that 

could provide statistical evidence of inter-rater reliability. Furthermore, Little, Goe, & Bell 

(2009) recommends recalibration opportunities to protect from rater “drift” if observations go on 

over long periods of time. 

To examine if the proposed 4-factor measurement model fits the observed sample, the 

researcher recommends a confirmatory factor analysis to verify the four teaching domains are 

appropriate for this instrument. This is consistent with similar instrument development studies 

(Benson and Clark, 1982; Chen 2011, 2014) that suggests using statistical analysis tests such as 

multiple goodness-of-fit indices including (a) Comparative Fit Index, (b) Non-Normed Fit Index 

(NNFI), and (c) Incremental Fit Index (IFI). To determine if the PTQAR could be used to 

differentiate the quality of each teacher’s teaching practices a one-way multivariate analysis of 

variance (MANOVA) is recommended of the mean scores of the total-scale and the four sub-

scales in the PTQAR. This could assist in determining if the instrument yields a significant main 

effect of Overall Quality Teaching among each teacher’s teaching practices. In addition, 

criterion-related validity is recommended to predict future performance of pre-service teachers 
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on the EdTPA, which is currently partly used to determine if students meet teaching licensure 

requirements. This is also needed because of the current emphasis of performance assessment 

using EdTPA in teacher education. If pre-service teacher’s scores on the PTQAR and EdTPA 

exhibit a high correlation, this could further reinforce the use of this type of instrument for 

classroom observation assessment for pre-service teachers. 

Next, this study suggests that researchers and teacher education programs may use the 

four essential domains of the PTQAR as the core framework to modify, add, and/or remove 

teaching standards based on the specific teaching contexts or subject content. Accordingly, 

researchers and teacher education programs may create custom performance rubric descriptions 

of the corresponding teaching standards modified and added to the PTQAR in order to adapt to 

the contextual needs of particular teaching situation. The PTQAR could also be used to compare 

and contrast quality levels of pre-service teachers of different programs with in the NC State 

College of Education to provide research-based information for the professional education 

faculty of the college. Researchers could also conduct further validation studies using broad 

samples of pre-service teachers from peer institutions across numerous subject areas. 

Finally, although it was the intent of this study to focus more on the development and 

evaluation of a classroom observation instrument, it is recommended that future research is 

conducted on how to use these types of pre-service teacher assessment instruments as a part of 

the pre-service evaluation process. Most teacher evaluation data is generally collected through 

assessments of teacher practice that may be holistic or narrative in form and may only examine 

single lessons overtime. However, the PTQAR may not only serve as a measurement of 

performance for pre-service teachers, but as a guide for them to reflect upon and improve their 

effectiveness. Furthermore, the PTQAR could serve as the basis for instructional improvement 
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for teacher education programs and be used to align goals and objectives to support and monitor 

teacher development through methods experiences. Lastly, the PTQAR could be modified and 

adjusted for subject content areas to be used as a true formative measure that aligns with the 

EdTPA performance assessment that is used in the NC State College of Education. 

Summary 

This study evaluated the areas of literature throughout the past few decades have found to 

contribute to pre-service teacher evaluation and assessment. This study provided clarification for 

the themes and teaching practices that represent core high-leverage practices that should be used 

to assess pre-service teachers during the student teaching professional experience. The PTQAR 

measured Instructional Planning & Design, Classroom Climate/Culture, Instructional Planning, 

and Professionalism that represented the essential domains of these core high-leverage practices. 

Why invest so much effort in the development and evaluation of an instrument when so 

many researcher-designed instruments lack psychometric evidence of appropriateness, yet are 

still used? The reason is that teacher education programs need assurance for that the data they 

receive is based on evidence that the instrument accurately represents what pre-service teacher’s 

know and are able to do and the instrument shows evidence of reliability and validity. With valid 

data, the teacher education programs and college can make appropriate decisions to improve the 

program experiences and student outcomes. 

The results also inform important discussions about developments in the teacher 

preparation field that pertains to pre-service teacher assessment and evaluation. Further studies 

are needed for the development of instruments used for assessing pre-service teachers with 

empirical support of reliability and validity to measure effective teaching. This study provides a 

basis for further validation of the PTQAR with a larger broader sample with the potential to 
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modify the instrument for other specific content related areas, and the possibility of further 

alignment to other standardized performance measures used in teacher preparation such as the 

EdTPA. 
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APPENDIX C: INITIAL TEACHING DOMAINS AND PRACTICES 

# Initial Teaching Domains and Practices 

 
DOMAIN I. Learning Task Design -- The teacher candidate. . . 

1. plans and designs instruction that demonstrates accurate, deep, and current knowledge of 

subject matter. 

 

2. plans and designs instruction that utilizes teaching pedagogy relevant to the subject 

area(s) taught and best practices based on current research. 

 

3. plans and designs instruction that applies instructional strategies in the lesson task to 

make the curriculum rigorous and relevant. 

 

4. plans and designs instruction that considers different developmental levels of students, 

languages and cultural assets to appropriately differentiate instruction. 

 

5. plans and designs instruction that addresses and is adaptable to the strengths, 

weaknesses, and special learning needs of all students. 

 

6. plans and designs instruction that considers the social and emotional development of 

students. 

 

7. plans and designs instruction based on goals that reflect high expectations for all 

students. 

 

8. plans and designs instruction that facilitates students use of higher-level thinking skills in 

instruction. 

 

9. plans and designs instruction using student learning data to inform planning. 

 

10. plans and designs instruction that aligns and connects lesson objectives to the North 

Carolina Standard Course of Study curricula and standards. 

 

11. plans and designs instruction that is clear, logical, and sequential and fits within the 

scope of the curriculum (e.g., long-term goals, other lesson plans, and syllabi). 

 

12. plans and designs instruction effectively for student content mastery, pacing, and 

transitions. 

 

13. plans and designs instruction that links present content with prior and future learning 

experiences. 

 

14. plans and designs instruction that links other levels/subjects for interdisciplinary study. 
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15. plans and designs instruction that creates authentic learning that links real-world 

experiences and applications. 

 

16. plans and designs instruction that promotes global awareness and its relevance to the 

subjects. 

 

17. plans and designs instruction that integrates 21st-century skills and content in instruction. 

 

18. plans and design instruction that includes remediation opportunities, enrichment, and 

acceleration to further student understanding of the material. 

 

 
DOMAIN II. Classroom Climate/Culture -- The teacher candidate. . . 

19. maintains a positive and nurturing learning environment where trust, caring, fairness, 

respect, teamwork and enthusiasm for productive learning is modeled. 

 

20. promotes respect for and understanding of students diversity, including - but not limited 

to - race, color, religion, sex, national origin, or disability. 

 

21. appropriately uses materials or lessons that counteract stereotypes and acknowledges the 

contributions of all cultures. 

 

22. incorporates multiple perspectives and points of view in instruction. 

 

23. consistently encourages and supports students to articulate thoughts and ideas clearly and 

effectively. 

 

24. actively listens and pays attention to students’ needs and responses. 

 

25. demonstrates adequate preparation in regards to lesson readiness with the classroom and 

materials. 

 

26. provides transitions that minimize loss of instructional time. 

 

27. communicates clear expectations for classroom routines and procedures for classroom 

discourse and enforces them consistently and appropriately. 

 

28. communicates and maintains classroom rules and standards for appropriate classroom 

behavior. 

 

29. responds to student behaviors and disruptions in a timely, appropriate manner. 

 

30. creates a warm, attractive, and inviting classroom environment. 
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31. arranges the classroom materials and resources to effectively engage and facilitate 

student learning. 

 

 
DOMAIN III. Classroom Instruction -- The teacher candidate. . . 

32. communicates high learning expectations for all students commensurate with their 

developmental levels. 

 

33. encourages students to investigate the content area to expand their knowledge and satisfy 

their natural curiosity. 

 

34. monitors students’ progress and checks student understanding through a varied level of 

questioning to promote higher-order thinking. 

 

35. leads group discussion to build collective knowledge and capability towards instructional 

goals. 

 

36. integrates appropriate instructional technology to enhance student learning and 

communication. 

 

37. provides instruction that explains and models content, practices, and strategies that 

reinforces learning goals consistently throughout the lesson. 

 

38. coordinates and adjusts instruction during a lesson. 

 

39. engages students in authentic learning by providing real-life examples and 

interdisciplinary connections. 

 

40. engages students in instruction that develops critical and creative thinking through 

problem-solving activities. 

 

41. provides opportunities for flexible grouping strategies for the purpose of developing 

cooperation, collaboration, and student leadership and to encourage appropriate peer 

interaction to accommodate learning needs/goals. 

 

42 uses a variety of research-based instructional strategies and materials to engage and meet 

the needs of all students. 

 

 
DOMAIN IV. Evaluation and Assessment -- The teacher candidate. . . 

43. utilizes multiple types of assessments, both formative and summative, to monitor and 

evaluate students’ progress. 

 

44. aligns student assessments with the North Carolina Standard Course of Study curricula 

and standards. 
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45. uses assessment techniques that are appropriate for the developmental level of students 

and individual student needs and progress. 

 

46. collaborates with others to develop common assessments, when appropriate. 

 

47. uses assessment data to design appropriate interventions, to inform long- and short-term 

instructional decisions, and to document learning. 

 

48. provides constructive and frequent feedback to students on their progress toward their 

learning goals. 

 

49. shares accurate results of student progress with students, parents, and key school 

personnel. 

 

50. evaluates the progress of students toward high school graduation using a variety of 

assessment data measuring goals of the North Carolina Standard. 

 

51. involves students in setting learning goals and monitoring their own progress. 

 

52. teaches students how to self-assess and to use metacognitive strategies in support of 

lifelong learning. 

 

 
DOMAIN V. Professionalism -- The teacher candidate. . . 

53. maintains a professional demeanor and behavior with students, parents, faculty, and staff 

(e.g., appearance, punctuality, and attendance). 

 

54. upholds the Code of Ethics for North Carolina Educators and the Standards for 

Professional Conduct. 

 

55. maintains confidentiality of information related to students, parents, faculty, and staff. 

 

56. uses precise language, correct vocabulary and grammar, and appropriate forms of oral 

and written communication. 

 

57. engages in self-reflection about the success of the lesson after teaching; seeks feedback 

from mentor teacher about teaching and impact on student learning. 

 

58. evaluates and identifies areas of personal strengths and weaknesses related to 

professional skills and their impact on student learning and sets goals for improvement. 

 

59. provides evidence of data-driven instruction throughout classroom activities. 

 

60. creates a climate of accessibility for parents and students by demonstrating a 

collaborative and approachable style. 
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61. listens and responds with cultural awareness, empathy, and understanding to the voice 

and opinions of stakeholders (parents, community, students, and colleagues). 

 

62. engages in ongoing communication and shares instructional goals, expectations, and 

student progress with families in a timely and constructive manner. 

 

63. considers and uses a variety of research-based approaches to improve teaching and 

learning. 

 

64. participates in ongoing professional growth activities based on identified areas for 

improvement (e.g., mentoring, peer coaching, course work, conferences) and 

incorporates learning into classroom activities. 

 

65. engages in activities outside the classroom intended for school and student enhancement. 
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APPENDIX D: CONTENT EVALUATION PANEL SURVEY EMAIL 
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APPENDIX E: PRE-SERVICE TEACHING QUALITY PRACTICES SURVEY 
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APPENDIX F: FACE VALIDITY EXPERT REVIEW EMAIL 
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APPENDIX G: PTQAR EXPERT REVIEW 
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APPENDIX H: PRE-SERVICE TEACHER QUALITY ASSESSMENT RUBRICS 

 



  169 

 

 

 



  170 

 

 

 



  171 

 

 

 



  172 

 

 

 



  173 

 

 

 



  174 

 

 

 



  175 

 

 

 



  176 

 

 

 



  177 

 

 

 



  178 

 

APPENDIX I: OBSERVATION CALIBRATION TRAINING EMAIL 
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APPENDIX J: OBSERVATION CALIBRATION TRAINING MATERIALS 
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