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ABSTRACT 

This study analyzes teacher efficacy for fourth- and fifth-grade mathematics teaching and its 

relationship to teacher and student performance as measured through classroom observation 

ratings by administrators and mathematical growth of the students. Quantitative correlation 

methods were used, including point-biserial regression, single regression, and multiple 

regression. The subjects of the study were 32 teachers in a single school district in Florida. The 

theoretical framework for the study is rooted in Bandura's construct of self-efficacy as measured 

by two different instruments: one measuring general teacher self-efficacy and a second 

measuring mathematics teaching efficacy beliefs. Teacher observation results were based on 

scores from the Marzano teacher evaluation model, and student growth was measured using 

Florida value-added mathematics scores for each teacher. Teacher evaluations were based on a 

combination of observation scores and value-added scores. Significant relationships were 

identified that validate Bandura’s triadic reciprocal framework. 
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Chapter I 
 

Introduction 
 

 Maria, a fourth-grade teacher at Grapefruit Grove Elementary School, has been in the 

profession for 10 years. She loves her job, receives accolades from parents, is granted gifts for 

“teacher appreciation week,” and her students tend to behave and respond warmly to her 

teaching. She was named her school's “Teacher of the Year” two years ago by a vote of her 

colleagues.  

 In the last few years, though, she has begun to harbor some fear regarding her 

inadequacies. Under the “old” evaluation system, she had consistently been rated “exemplary” 

by her principal. The students back then also seemed easier to teach. Her school has become 

increasingly diverse, and the once suburban neighborhood surrounding the school has become a 

bit “rougher around the edges.” With the downturn in the economy, fewer jobs in the community, 

and increased competition from charter schools, the school has doubled in its free and reduced 

lunch rate and is much more diverse than it once was. For the first time this year, her school 

grade from the state, based on test scores, attendance, and student growth, decreased from an 

“A” to a “C.” It seems harder and harder to reach the students, and her scores on the new 

Marzano teacher evaluation system note some concerns. The Florida Education Association 

affiliate in her county has been warning teachers about the possible impacts of state 

accountability measures, including the right to fire teachers more easily for low evaluation 

results. Florida is a right-to-work state, and she never felt the need for the union. Last year, 

however, she joined for the first time out of fear of the unknown. Maria wonders to herself:  

• Can I overcome the challenges my students face? 

• Why don't parents support the school more? 
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• Will my evaluations continue to be good? 

• Should I believe what other teachers are saying about losing my job due to 

diminishing evaluation scores? 

• Will my teaching be good enough to have most of my students pass state exams, 

which are predicted to get harder with implementation of the Common Core 

Standards? 

• Will I get the support and professional development I need to succeed? 

Maria's reflections and the way she elects to respond to them will reveal much about her 

belief structure. If she decides that she is capable of overcoming hardship, that she should work 

hard, that she will persevere, and that her students will succeed because she will find the way to 

help them achieve, she demonstrates a strong sense of self-efficacy. According to Albert 

Bandura,  

Perceived self-efficacy is defined as people's beliefs about their capabilities to 

produce designated levels of performance that exercise influence over events that 

affect their lives. Self-efficacy beliefs determine how people feel, think, motivate 

themselves and behave. (1994, p. 71) 

This quantitative study explores the relationship between self-efficacy beliefs and the actual 

performance of teachers like Maria.  

Maria, and a number of her colleague teachers remain hopeful about their ability to 

reach the children. They help each other by sharing ideas and curriculum materials, and 

reflecting on progress. The teachers also help one another by offering a listening ear when 

things are not going well and helping when things get frustrating. Two of her fourth-grade 

colleagues have had more success than she has had in math gains this year, and they are 
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coaching her regarding the methods they use. Grapefruit Grove Elementary's sister school, 

Sawgrass Springs Elementary, meets with teachers from Maria's school during professional 

development sessions where they share ideas based on what their formative assessment data is 

telling them. The success of Sawgrass Springs is noteworthy. Maria's principal has also been 

encouraging, showing confidence in her ability to move forward. Maria also has daily successes 

in her classroom—“aha” moments that make her day. Bandura's theory discusses these affirming 

activities by stating that “expectations of personal efficacy are derived from four principal 

sources of information: performance accomplishments, vicarious experience, verbal persuasion, 

and physiological states” (1977, p. 191). For Maria to translate knowledge of pedagogy, content 

knowledge, and situational awareness into effective action, she must have self-efficacy. Bandura 

states the following: 

Knowledge, transformational operations and constituent skills are necessary but 

insufficient for accomplished performance. Indeed, people often do not behave 

optimally even though they know full well what to do. This is because self-

referent thought mediates the relationship between knowledge and action. (1986, 

p. 390)  

This study investigates the general self-efficacy beliefs of elementary school teachers like 

Maria, as well as their self-efficacy in the more specific area of mathematics instruction. 

Teaching is a human endeavor. As decision makers continue to attempt mathematics reform with 

the goal of improving students' performance, researchers must look at issues beyond curriculum, 

assessment, and pedagogy because the beliefs of teachers about whether they are able to make a 

difference, their self-confidence, their outcome expectancy, and their perseverance are mediating 

factors in determining the quality of instructional service students receive.  
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Teacher self-efficacy is the measure of a teacher's confidence in his or her ability to 

execute appropriate teacher behaviors to positively affect student outcomes (Bandura, 1986). The 

construct of teacher's sense of efficacy derives from Albert Bandura’s general construct of self-

efficacy as specifically applied to the educator. Self-efficacy is a key component of Bandura’s 

social cognitive theory, which describes a causal interrelationship among environmental events, 

personal elements, and behavior (Bandura, 1977, 1986). According to Bandura, knowledge, 

skills, and the ability to use them will not consistently result in accomplished performances 

(1986). For success to occur, people must believe that they exercise control over events that 

affect their lives. In the case of the teacher, one must believe in his or her ability to impact 

learning. Teachers’ sense of efficacy does not, however, stand alone. Teacher experience, 

knowledge, personal factors, ability to think symbolically, and vicarious experience interrelate 

with beliefs of efficacy (Bandura, 1989). Self-efficacy affects the teacher’s interactions with 

students in the classroom (Ashton & Webb, 1986; Gibson & Dembo, 1984). 

 The purpose of this study is to investigate teachers' own beliefs in their ability to affect 

student achievement, especially in mathematics. The focus is not on teacher mathematical 

effectiveness, per se. The term teacher efficacy can be confused with the notion of teacher 

effectiveness, so the literature typically uses the terms teacher‘s sense of efficacy or teacher self-

efficacy (Shaughessy, 2004) to eliminate linguistic and conceptual confusion. This study uses the 

convention of referring to a teacher’s own beliefs as either teacher's sense of efficacy or teacher 

self-efficacy. 

 Teacher self-efficacy researchers note two eras, or periods, of study. The first one was 

from Bandura's seminal study in 1977 to 1998 when Tschannen-Moran, Hoy, and Hoy published 

their critique of measurement methods for self-efficacy (1998). It is known as the era in which 
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the construct was conceived and defined and initial research was conducted, but measurement 

methods were psychometrically problematic. The second period, after 1998, was when teacher 

self-efficacy measurement was stable and the community of scholars addressed research and 

measurement gaps from the first era (Klassen, Tze, Betts, & Gordon, 2011; Shaughnessy, 2004). 

Improved measurement was primarily due to the development of improved tools for 

measurement of teacher self-efficacy, refined most notably at Ohio State University (Tschannen-

Moran & Hoy, 2001). 

 The relationship between teacher self-efficacy and elementary mathematics instruction is 

of particular importance because elementary teachers in the United States tend to be generalists 

with less content-specific college coursework than their secondary colleagues, and because the 

instruction elementary students receive in mathematics builds the foundation for their skills, 

abilities, and efficacy belief structures around mathematics (Rowland, Huckstep, & Thwaites, 

2005; Stigler & Hiebert, 2009). 

Statement of the Problem 

 Concern about the state of mathematics instruction in the United States is not a new 

phenomenon. In fact, documented efforts to reform math instruction date back to the late 19th 

century. Mathematics education reform has endured post-Sputnik reforms, new math, A Nation at 

Risk, NCTM Standards, No Child Left Behind, and the Common Core Standards, with tension 

between those who advocate for rote instruction and others who advocate for a more exploratory 

curriculum being the pervasive theme (Abbott, Baker, Smith, & Trzyna, 2010; Kanold & Larson, 

2012; Mewborn, 2013; Nisbet & Warren, 2013; Wilson, 2013). Researchers continue to conduct 

comparisons of American mathematics students and those of the world, with the Trends in 

International Mathematics and Science Studies series being one persistent example (Provasnik, 
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Gonzales, & Miller, 2009). Recently, U.S. President Obama announced an initiative and funding 

to improve the country's mathematics instruction by training teachers and researching models for 

science, technology, engineering, and mathematics (STEM) programs (Larson, 2012).  

 Attempts to improve mathematics instruction frequently focus on the curriculum, 

assessment methods, and instructional pedagogy (Waters, Marzano, & McNulty, 2003). A typical 

example of a recommended strategy for improving mathematics instruction comes from the 

Trends in Mathematics and Science Study reports (Provasnik et al., 2012). TIMSS is a widely 

referenced series of video-based studies that compares international mathematics instructional 

methods and results. This recommended strategy includes a focus on the kinds of mathematics 

students encounter, methods for developing concepts and procedures, tasks students are expected 

to complete, the teacher's role, lesson organization, and attitudes toward reform (Stigler & 

Hiebert, 1997, 2009; Provasnik et al., 2012). More recently, with the advent of the Common 

Core State Standards for Mathematics (CCSSM), strategies include focusing on curriculum, 

instruction, assessment, interventions, and professional development (Larson, 2012), with 

continued neglect for the self-reflective efficacy beliefs of teachers.  

Thames and Ball (2013) recall the persistent criticism of mathematics education for over 

50 years, and propose an agenda to move forward. Included within this agenda are a coherent 

mathematics curriculum, a supportive learning environment, proper educational infrastructure, 

and skilled teaching, and self-efficacy beliefs of teachers are implicit in some of the proposal. 

When discussing teacher preparation, the writers discuss teachers’ feelings of safety, which relate 

to Bandura’s personal factor element. They also discuss performance measures within teacher 

preparation programs, which are similar to Bandura’s suggestion of the need for mastery 

experiences. Also suggested is a support program for new mathematics teachers that provides 
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vicarious experiences to assist teachers. Although Thames and Ball allude to the need for self-

efficacy, the construct is not explicit in their writing. 

 An explicit construct is important because teacher self-efficacy mediates teachers’ 

thoughts, perseverance, and action. Bandura reminds us of the critical role of self-efficacy 

beliefs: 

Among the types of thoughts that affect action, none is more central or pervasive 

than people's judgments of their capabilities to deal effectively with different 

realities. It is partly on the basis of self-percepts of efficacy that they choose what 

to do, how much effort to invest in activities, how long to persevere in the face of 

disappointing results, and whether tasks are approached anxiously or self-

assuredly. (1986, p. 21) 

Reformers must focus on the beliefs of the teachers, as each of the recommended elements are 

mediated through the beliefs of the educator; unfortunately, research regarding the belief 

structures for the primary deliverers of mathematics instruction remain neglected in the literature 

(Klassen et al., 2011; Holzberger, Philipp, & Kunter, 2013). 

 Further analysis of the sources of teachers' sense of efficacy for instruction is needed. 

This study emphasizes self-efficacy and general teacher performance. Although the study 

investigates overall performance of teachers as it relates to efficacy, a specific area of focus is 

how mathematics instruction is related to self-efficacy, an area further neglected in the literature. 

The study also identifies the proportions of influence self-efficacy, experience, professional 

development, and mathematics coursework have on teacher evaluation performance.  
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Background 

The theoretical construct on which the study is based is Bandura's theory of teacher 

self-efficacy. Self-efficacy is the measure of one's belief in his or her own ability to affect 

results (Bandura, 1977, 1986, 1997). More specifically, teacher self-efficacy is the educator's 

belief in his or her ability to impact achievement or behavior of students (Tschannen-Moran, 

Woolfolk-Hoy, & Hoy, 1998). The theory involves three factors that are interdependent and are 

described as having triadic determination:  behavior, environmental factors, and psychological 

factors (Bandura 1997). Sources of self-efficacy, as theorized by Bandura, are mastery 

experiences, vicarious experiences, verbal persuasion, and psychological factors (Bandura, 

1997). Although mastery experiences are typically most powerful, each of these sources of 

efficacy is believed to impact one's efficacy levels and eventual behavior. 

Self-efficacy is closely related to Rotter's earlier theory of locus of control (1966). Self-

efficacy is a component attributable to the individual, but later theorists have expanded the 

concept to describe groups' beliefs, called collective efficacy. In education, self-efficacy is also 

an element of a broader construct entitled academic optimism, which combines self-efficacy 

beliefs, academic rigor, and trust into an overarching construct (Hoy, Tarter, & Hoy, 2006). 

If a connection exists between teacher self-efficacy and a teacher’s ability to help 

students achieve, it makes sense that a teacher’s self-efficacy would also be connected to that 

teacher’s evaluation. Therefore, this study also explores this connection. Teacher evaluation in 

the state of Florida was changed legislatively in 2011 (Student Success Act) to require enhanced 

teacher evaluation systems and a value-added element. The Department of Education, consistent  
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with Florida statutes, adopted the Marzano teacher evaluation system (Marzano, 2011). This 

system involves four domains (Marzano, 2011): 

• Classroom strategies and behaviors 

• Planning and preparing 

• Reflecting on teaching 

• Collegiality and professionalism 

Within each domain are specific high-yield practices denoted as dominant elements and scored. 

Examples of the 60 elements include the following (Marzano, 2013): 

• Providing clear learning goals and scales (rubrics) 

• Establishing classroom routines 

• Examining similarities and differences 

• Organizing students for cognitively complex tasks 

• Noticing when students are not engaged 

• Managing response rates 

• Demonstrating value and respect for low expectancy students 

• Using available technology 

• Evaluating the effects of individual lessons and units 

• Seeking mentorship for areas of need or interest  

The system provides a framework for principals to evaluate teachers. Final evaluations, 

however, also involve a value-added score, which is derived by the State of Florida using test 

data in mathematics and reading. The value-added score is an indicator of how a teacher's 

students performed when compared with similar students' predicted scores in the state. A 

positive score means the students exceeded what was predicted and a negative score is an 
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indicator that the students performed less well than predicted (Braun, 2005; Florida 

Department of Education, 2012). 

The Florida evaluation model, with the combined metrics of Marzano evaluation scores 

and value-added scores, has received much scrutiny from Florida teachers (Baeder, 2011; 

O’Keefe, 2012). Teachers describe the new model as “artificial, frustrating, (and) humiliating” 

(Postal, 2012). In 2013, the Florida Education Association financed a lawsuit against the State 

Department of Education and Commissioner of Education over the evaluation model (Cook v. 

Stewart, 2014). The Department of Education, however, has prevailed. The story is typical of 

those publicized by the Florida Education Association. The named plaintiff was previously 

rated “exemplary” in her evaluations and was named “teacher of the year” for her county. 

Under the new model, she was rated “Needs Improvement” in her evaluation, which causes her 

to forfeit merit pay and is the first step toward just cause for termination.  

The model is too new, however, to have received much psychometric scrutiny, and the 

research behind the model is predominantly self-referent (Haystead & Marzano, 2009; 

Marzano, 2013; Marzano, Toth, & Schooling, 2012). Because the model is new, this study adds 

to the body of literature that is sure to evolve given the high-stakes nature of evaluations under 

the Race to the Top federal funding structure (U.S. Department of Education, 2009). 

Additionally, Marzano’s research has focused on how the practices impact student achievement 

(Haystead & Marzano, 2009; Marzano, 2013; Marzano et al., 2012). Marzano's evaluation 

model has been the independent variable with student performance as the dependent variable. 

This study used Marzano evaluation scores as the dependent variable, adding a converse 

dimension to existing research. 
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Over the past 10 years, value-added modeling has been increasingly utilized to evaluate 

teachers and determine types of merit pay in states (Stewart, 2006). Although some have been 

critical of using high-stakes models to make high-stakes decisions (Braun, 2005; Wainer, 

2011), others have expressed balanced optimism regarding the model (McCaffrey, Lockwood, 

Koretz, & Hamilton, 2003; Koedel & Betts, 2007; Stewart, 2006). This study is one of the first 

to analyze value-added scores of teachers by using a sample that includes teachers who work 

within a model that is wide spread and includes an accountability system. 

Research Questions  

 Three research questions are addressed. Each lends itself to correlation methodology but 

through different elements of teacher performance, including observations by administrators, 

student growth scores in mathematics, and overall evaluation results of teachers. The central 

research questions addressed are: 

1. What is the relationship between teachers' levels of self-efficacy and teacher 

observation scores derived from the Marzano evaluation system? 

2. What is the relationship between teachers' sense of self-efficacy and their Florida State 

value-added scores in mathematics?  

3. What proportion of influence do the following have on a teacher’s evaluation rating:  

teacher sense of efficacy, as measured by the Tschannen-Hoy instrument; mathematics 

teaching efficacy, as measured by the MTEBI; years of teaching experience; 

mathematics professional development level; and mathematics coursework attained?  
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Description of Terms 

 Terms specific to the study relate to the construct of self-efficacy and measurements of 

teacher and student performance. Self-efficacy measures were the independent variables for the 

study, and the teacher and student performance measures were the dependent variables. 

 Instructional performance. A dependent variable, measured by principals through use 

of the Marzano evaluation model (Marzano, 2013). 

 Locus of control. The extent to which individuals believe they can control events that 

affect them (Rotter, 1966). 

 Marzano score. A dependent variable representing the overall teacher evaluation rating 

by the administrator based on Robert Marzano's teacher evaluation system (Marzano, 2013). 

Scoring levels ranked from most effective to least effective are innovating, applying, beginning, 

and not using. 

 Mathematics professional development level. The number of professional development 

hours in which each subject has participated during the last five years. This element is self-

reported by each subject of the study. 

 Teacher self-efficacy in mathematics A dependent variable representing the measure of 

a teacher's confidence in his or her ability to positively affect student outcomes in mathematics, 

as measured by the  Mathematics Teaching Efficacy Beliefs Instrument (Enochs, Smith, & 

Huinker, 2000). 

 Teacher self-efficacy. An independent variable representing the measure of a teacher’s 

confidence in his or her ability to execute appropriate teacher behaviors to positively affect 

student outcomes, as measured by the Teachers’ Sense of Efficacy Scale (Tschannen-Moran & 

Hoy, 2001)  
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 Teacher's sense of efficacy. This term is used interchangeably and is synonymous with 

the term teacher self-efficacy (Shaughnessy, 2004). 

 Value-added measure (VAM). A dependent variable. The State of Florida derives a 

teacher’s VAM score by analyzing his or her students' composite growth in the mathematics 

results on the Florida Comprehensive Achievement Test (FCAT) and comparing it with the 

expected growth of similar sets of students state-wide. 

Significance of the Study 

This study increases the body of literature regarding teachers' sense of efficacy and 

elementary mathematics instruction. There is a gap in the professional literature related to self-

efficacy beliefs of elementary school teachers in the area of mathematics instruction (Klassen et 

al., 2011; Shaughnessy, 2004; Wyatt, 2012). Findings will assist administrators and practitioners 

with motivation and preparation toward the goal of improved mathematics instructional 

delivery. A large portion of the research conducted in the area of teacher self-efficacy is based 

on qualitative methodology, and this study will add to the body of quantitative research. 

Because the study investigates the relationship between teacher self-efficacy and student 

achievement, the results will have implications for the teaching profession, given that the 

primary purpose of schooling is academic preparation.  

Other unique attributes to this study are use of value-added data and use of Marzano 

evaluation data. Legislation regarding use of student growth data is a recent phenomenon in 

education. In Florida, legislation instituting value-added attribution to teachers began in 2011 

(Florida Department of Education, 2012) with Senate Bill 736 (Student Success Act, 2011). This 

law is in response to Florida's Race to the Top federal grant application, and similar models are 

being developed in a number of other states (Braun, 2005; Wainer, 2011). With the advent of 
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this new system, studies have been conducted regarding the psychometrics of the model, but not 

using value-added scores from Florida as a dependent variable; the model is simply too new. 

Another result of federal requirements is implementation of new evaluation systems in 

the United States. The Marzano system of evaluation (Marzano, 2013) contains 60 elements on 

which teachers can be evaluated. These elements describe strategies that have been identified to 

predict improved student performance if implemented by teachers (Haystead & Marzano, 

2009). The field testing of the evaluation model ended in 2009, and the system is being 

implemented now in school systems throughout the country. To date, studies involving value-

added models are rare, and there are no published studies where Marzano ratings are a 

dependent variable. There are, however, a number of studies in which implementation of the 

strategies is the predictor variable, and they attempt to link the Marzano traits to improved 

student learning (Haystead & Marzano, 2009; Marzano et al., 2012). There is one study that 

connects teachers' sense of efficacy with results on the Danielson evaluation model, which is 

similar to the Marzano model (Heneman, Kimball, & Milanowski, 2006). The Danielson study 

used a correlation model and demonstrated a positive and significant relationship between 

teacher self-efficacy and evaluation results.  

Kleinsasser (2014) recently reviewed 30 years of self-efficacy literature, including 111 

articles published in Teaching and Teacher Education. He concludes that there remains a need 

for research that creates practical meaning from the research. Kleinsasser also notes that the 

research continues to confirm the complexity, specificity, and situational variability of teacher 

self-efficacy. Given the recent introduction of teacher observation systems like Marzano’s, value-

added systems, and accountability measures, this study attempts to answer Kleinsasser’s call. 
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This study extends the knowledge base regarding the relationship between teacher self-

efficacy and student learning, but it also breaks new ground by using value-added scores and 

Marzano evaluation results as dependent variables. The other key element of this study is 

identification of whether a relationship exists between predictors, including teacher self-efficacy 

levels, and evaluation results. By use of a multiple regression model, the study identifies the 

degree of predictive value teacher self-efficacy has on teacher evaluations. 

Overview of Research Methods 

 The sample involved teachers from a school district in the state of Florida. Fourth- and 

fifth-grade teachers were chosen due to the availability of value-added mathematics scores for 

these teachers. The school district chosen includes urban, suburban, and rural regions, and the 

teacher population reflects the demographics of the overall population in the state of Florida (see 

Appendix A).  

 Quantitative research methods were used to answer the research questions. The first 

research question analyzed the correlation between teacher self-efficacy and evaluation results 

using the Marzano evaluation model. The evaluation question used a point-biserial correlation. 

Correlational methods were also used to answer the second research question, the relationship 

between measures of teacher self-efficacy and value-added scores. For this question, a single 

regression was used. The third question analyzed the degree of relationship between general 

teacher self-efficacy, mathematics teaching self-efficacy, mathematics-specific professional 

development, college mathematics coursework, and years of experience on evaluation ratings. 

For the third question, a multiple regression analysis was utilized, because the independent 

factors were either scale or ordinal variables and the dependent measure was a scale variable. 
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 Levels of teacher self-efficacy were measured using both the Teachers’ Sense of Efficacy 

Scale (Tschannen-Moran & Hoy, 2001), and the Mathematics Teaching Efficacy Beliefs 

Instrument (Enochs, et al., 2000). The measurement tools are generally accepted to be valid and 

reliable measures of self-efficacy, and the dual use of these tools, which have slightly different 

conceptual foundations and levels of specificity, enhanced the richness and scope of the study 

(Klassen et al., 2011). 
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Chapter II 
 

The Literature Review  

Introduction 

 The conceptual framework for the study is Bandura's construct of teacher self-efficacy 

(Bandura, 1977, 1986, 1997). The literature regarding this construct includes explorations of the 

history and evolution of teacher self-efficacy, how self-efficacy is related to Bandura's more 

general social-cognitive theory (1986), manners of differentiating between self-efficacy and self-

concept, and how researchers measure self-efficacy for teachers.  

 Research regarding teacher self-efficacy is generally believed to have evolved during two 

eras (Klassen et al., 2011). During the first era, from 1977 to 1998, measurement had not been 

fully developed and there were gaps in much of the research. After 1998, measurement tools 

were believed to be more reflective of the actual construct of teacher self-efficacy as distinct 

from locus of control (Henson, 2001; Tschannen-Moran & Hoy, 2001). During this second era, 

not only did the research have more stability, but self-efficacy was also identified as an essential 

element in the broader constructs of academic optimism (Hoy et al., 2006 and collective efficacy 

(Eells, 2011). 

 This review outlines specific predictors of teacher self-efficacy, how self-efficacy is 

connected to mathematics learning levels for students, and how self-efficacy is connected with a 

variety of classroom practices of teachers. The literature review describes value-added modeling, 

recognizes questions regarding its use, and identifies a lack of studies validating whether a 

relationship exists between self-efficacy of teachers and their evaluation scores in the modern era 

of value-added scores and enhanced evaluation systems. Each of these elements was explored 

within this study. 
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Conceptual Framework 

Teacher self-efficacy as the central theme. This study is rooted in Bandura's theory of 

self-efficacy, specifically as it pertains to elementary school teachers. Teacher self-efficacy is the 

measure of a teacher’s confidence in his or her ability to execute appropriate actions to positively 

affect student outcomes (Bandura, 1986). The construct of teacher efficacy is a teacher-specific 

example of Albert Bandura’s more general construct of self-efficacy. Self-efficacy is a key 

component of Bandura’s social cognitive theory, which describes a causal interrelationship 

among environmental events, physiological elements, and behavior (Bandura, 1977, 1986). 

Bandura writes specifically regarding teachers’ perceived efficacy in his books Self-Efficacy in 

Changing Societies (1995) and Self-Efficacy: The Exercise of Control (1997). According to 

Bandura, knowledge, skills, and the ability to use them are insufficient for accomplished 

performances (1986). For success to occur, people must believe that they can control the events 

that affect their lives. To perform successfully, teachers must believe in their ability to impact 

learning. Teachers’ sense of efficacy does not, however, stand alone. Teacher experience, 

knowledge, personal factors, ability to think symbolically, and vicarious experience interrelate 

with beliefs of efficacy (Bandura, 1989). Because self-efficacy affects the way teachers feel, 

think, and behave (Bandura, 1995), self-efficacy affects the teacher’s interactions with students 

in the classroom.  

 The relationship between teacher self-efficacy and elementary mathematics instruction is 

of specific importance because elementary students’ performance in mathematics tends to lag 

behind performance in other content areas. The instruction elementary students receive in 

mathematics builds the foundation for their future mathematical study, and teacher beliefs 

mitigate instructional effectiveness (Rowland et al., 2005; Stigler & Hiebert, 2009). 



19 
 

 

 Theoretical underpinnings. Within this study, teacher self-efficacy is explored by 

identifying correlations with other theories and topics, which act as underpinnings for the overall 

theoretical framework. Bandura's theory of teacher self-efficacy (1977), the specific application 

of teacher self-efficacy to the field of mathematics, Marzano's teacher observation scores, and 

value-added mathematics scores each act as variables within this study. The theoretical 

framework attempts to identify relationships between and amongst these elements.  

 Although not primary components of this study, other elements are included to identify 

their degree of influence on teacher evaluation ratings as either mediators or as they enhance the 

relationship between efficacy beliefs and teacher performance. Within the study design, these are 

not considered primary variables but are necessarily incidental to the framework. These include 

years of teaching, college-level coursework successfully completed in mathematics, and the 

quantity of professional development in mathematics teaching completed by each teacher. 

Relationship Between Teacher Self-Efficacy and Other Theories 

 Bandura’s article, “Self-efficacy: Toward a unifying theory of behavioral change” (1977), 

introduces the concept of self-efficacy. In the article, he describes sources of self-efficacy: 

performance accomplishments, vicarious experiences, verbal persuasion, and emotional arousal. 

The theoretical underpinnings are attributed, almost exclusively, to his 1960s and 1970s 

contemporaries in psychology. Twelve of Bandura’s citations are other articles written by 

Bandura. That being said, it is helpful to view the construct of self-efficacy by looking at self-

efficacy’s relationship with locus of control theory (Rotter, 1966), considering its role within the 

more global construct of social cognitive theory (Bandura, 1986), and comparing and contrasting 

self-efficacy with self-concept. 
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 Locus of control and the RAND studies. Early work regarding self-efficacy was based 

on Rotter’s (1966) locus of control theory. Two studies conducted by the RAND Corporation are 

acknowledged as the birth of the teacher self-efficacy construct. RAND is a not-for-profit policy 

and decision-making research corporation whose researchers cite Rotter’s 1966 article entitled 

“Generalized Expectancies for Internal Versus External Control of Reinforcement” as the 

inspiration for the studies in the mid-1970s. Within Rotter’s construct, individuals attribute 

success or failure to either themselves (internal locus of control) or circumstances beyond their 

own control, such as actions of others or events unrelated to themselves (external locus of 

control). The Armor et al. (1976) study was the first that identified a relationship between 

reading performance of minority students and beliefs represented by the following two survey 

items: (a) “When it comes right down to it, a teacher really can’t do much because most of a 

student’s motivation and performance depends on his or her home environment,” and (b) “If I try 

really hard, I can get through to even the most difficult or unmotivated students” (p. 2). The first 

belief came to be identified as general teaching efficacy (GTE) and the second as personal 

teaching efficacy (PTE).  

The second RAND study (Berman, McLaughlin, Bass, Pauly, & Zellman, 1977) found 

teacher-efficacy to predict continuation of federally funded projects beyond the end of project 

funding. GTE and PTE were the commonly used attributes of teachers’ sense of efficacy in 

research until Tschannen-Moran and Hoy’s Teachers’ Sense of Efficacy Scale was developed in 

2001 (Gibson & Dembo, 1984; Ashton & Webb, 1986; Henson, 2001; Tschannen-Moran & Hoy, 

2001). 

 The theories of locus of control and self-efficacy are so closely related that much of the 

literature related to measurement of efficacy into the 2000s attempted to psychometrically ensure 



21 
 

 

distinction between the constructs (Denzine, Cooney & McKenzie, 2005; Henson, 2001; Henson, 

Kogan, & Vacha-Hasse, 2001; Hoy, 2000). Certainly, the concept of locus of control is embedded 

in self-efficacy. However, even a person with strong internal locus of control can have his or her 

sense of efficacy altered due to lack of success, negative modeling, information (vicarious) that 

leads to doubt, or excessive self-imposed or superimposed expectations (Bandura, 1986). 

Bandura (1986) also suggests that there is an element beyond efficacy: outcome expectancy. 

Outcome expectancy is the vision of the likely results of one’s behavior. Some have argued a 

causal link between outcome expectancy and self-efficacy; however, Bandura disagrees with a 

pure cause-effect relationship between expected outcomes and self-efficacy beliefs (Williams, 

2010). Behavior is closely linked with both beliefs and projected outcomes. 

 Teacher self-efficacy and social cognitive theory. Social cognitive theory describes the 

triadic reciprocal relationship among environment, behavior, and internal processes (see Figure 

1) (Bandura, 1977, 1986, 1991; Henson, 2001). Environmental factors include actual experiences 

of the individual as well as vicarious ones. Behavior includes one’s actions. The internal 

processes include cognitive, affective, and biological processes. One’s thoughts and actions are 

not simply dictated by environment or biology, but rather are part of an ongoing interplay 

between the world and one’s thoughts and behavior. In Bandura’s original conception of self-

efficacy, he described it as “beliefs in one’s capabilities to organize and execute the courses of 

action required to produce given attainments” (1977, p. 3). Study of self-efficacy beyond his 

initial conception focused on the interplay among self-efficacy, the environment, and behavior. 

Experiences certainly have an impact on one’s self-efficacy, and the level of self-efficacy impacts 

behavior. Bandura (1986) argues that beliefs have a stronger influence on behavior than does 

environment. 
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Figure 1  

Triadic Reciprocal Determinism 

Personal Factors – 
Biological, Cognitive and Affective 

 
 

 

 

 

 

 
 Behavioral Factors –      Environmental Factors – 
 What we do       What occurs around us 

 
Note. Reciprocal determinism is a construct in which action, personal factors, and the 
environment all impact one another. Self-efficacy is a key personal factor that mediates 
behavior and how people relate with their environment. Included with permission. See 
Appendix B. (Bandura, 1986, p. 24) 

 In a 2004 retrospective article, Bandura reflects on the cold reception he received from 

the psychological community when he introduced social cognitive theory (Bandura, 2004). The 

predominant schema of the 1950s and 1960s remained that of behaviorism, and Bandura 

proposed that cognition was a mediating factor to conditioning. He asserted that, “People of high 

perceived self-efficacy set motivating goals for themselves, maintain commitment to them, 

expect their efforts to produce favorable results, view obstacles as surmountable and figure out 

ways to overcome them” (p. 623). He reminded the psychological community that human agency 

is a key element that must be contemplated when looking at environmental influences and 

behavior. Related to low self-efficacy, he asserted that “people … are easily convinced of the 

futility of effort in the face of impediments” (p. 623). Social cognitive theory is now the accepted 

schema, but the transition to widespread acceptance is a recent phenomenon. 
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 The theory of triadic reciprocal determinism has proven difficult to verify quantitatively. 

Measuring causal effects is difficult in education due to lack of ability to implement random 

assignment of subjects, but Bandura's model is especially challenging due to its reciprocal 

nature. Each cause is also an effect, and the converse is also theorized to be true. An additional 

challenge is that the theory is not necessarily longitudinal in nature; causes and effects can have a 

simultaneous effect, or there may be a state of equilibrium that evolves. One study by Williams 

and Williams (2010) does verify the reciprocal determinism theory in a study with a large sample 

size that takes place in 30 countries. The approach isolated each variable to identify the direction 

of influence of each variable on the other factors in Bandura's model; as a result, they were able 

to suggest a causal effect of behavior on beliefs, as well as the converse. The international nature 

of this study also shows that the triadic reciprocal determination model is not necessarily prone 

to cultural bias (Williams & Williams, 2010).   

According to Bandura (1977), four information sources impact an individual’s sense of 

personal efficacy: 

• performance experiences: a person’s personal successes and failures, 

• models: observed successes and failures of others, 

• verbal persuasion: messages the individual receives from others, and 

• physical or emotional reactions: reinforcements or deterrents that impact future decisions. 

 Although teacher self-efficacy is only a single element in the interdependent social 

cognitive relationship as related to learning in schools, it is central to the possibility of success. 

The filter of teacher self-efficacy affects all interactions between teacher and student (Bandura, 

1986). This makes sense, because the teacher’s sense of efficacy has been found to correlate 

positively with the teacher’s level of expectations, level of effort, affective elements within the 
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classroom, classroom management approaches, curriculum choice, the way the teacher 

communicates, levels of job stress, teacher engagement, levels of teacher emotional exhaustion, 

and instructional methods (Ashton & Webb, 1986; Gibson and Dembo, 1984; Multon, Brown, & 

Lent, 1991; Reilly, Dhingra, & Boduszek, 2014; Skaalvik & Skaalvik, 2014). According to 

Tschannen-Moran and Hoy (1998), sources of efficacy information (verbal persuasion, vicarious 

experiences, physiological arousal, and mastery experiences) combine with analysis (of the 

teaching task and personal competence) to create a level of efficacy.  

This level of efficacy, in turn, affects how teachers deliver instruction to students. On a 

theoretical level, Bandura (1991) asserts the following: 

People’s beliefs in their efficacy influence the choices they make, their aspirations, how 

much effort they mobilize in a given endeavor, how long they persevere in the face of 

difficulties and setbacks, whether their thought patterns are self-hindering or self-aiding, 

the amount of stress they experience in coping with taxing environmental demands, and 

their vulnerability to depression. (p. 257) 

More specific attributes associated with teachers who possess strong levels of efficacy are 

discussed later. 

 It should be noted that teacher self-efficacy does not exist as a static construct. According 

to Bandura’s model (1986), there exists constant interaction between behavior, environment, and 

personal factors (including levels of efficacy). Bandura (1997) contends that people’s level of 

motivation, affective states, and actions are based more on what they believe than on what is 

actually true. For that reason, success can improve one’s self-efficacy, and improved efficacy can 

increase healthy motivation and effective behavior. Likewise, failure can lead to decreased self-

efficacy, and low efficacy can cause one to have self-doubt and inactivity (lack of behavior) or 
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even self-destructive behavior. Self-efficacy, therefore, is not static and is both a cause and an 

effect within social cognitive theory. 

 Comparison and contrast between self-efficacy and self-concept. Although self-

efficacy and self-concept are both forms of self-belief, the constructs are different from one 

another. Self-concept is a more complicated construct, including both cognitive and affective 

beliefs toward the self, and self-efficacy concerns cognitive judgments of one’s ability based on 

mastery criteria (Bong & Clark, 1999). Critics have noted that self-concept is not necessarily a 

well-defined or stable construct (Marsh, Walker, & Debus, 1990). 

 Meta-analyses of the two constructs have been conducted. Self-efficacy has been found to 

have a direct and mediating effect on student learning (Multon et al, 1991). On the other hand, a 

relationship between self-concept and student performance, as demonstrated in a meta-analysis 

of 128 studies, is unclear (Hansford & Hattie, 1982). These meta-analyses do contain different 

characteristics and methodologies from one another but suggest that the constructs have different 

connections when considering achievement. 

 The operational definitions of self-concept and self-efficacy differ in that self-concept is 

less clearly defined than self-efficacy (Hansford & Hattie, 1982). A large number of studies 

regarding self-concept do not even furnish explicit definitions (Bong & Clark, 1999; Byrne, 

1984; Marsh, 1990). Self-efficacy scales, including those of Tschannen-Moran and Hoy (2001) 

and Gibson and Dembo (1984), have generally stayed close to the original definition proposed 

by Bandura (1977). 

 In Bong and Clark’s analysis (1999), the authors assert that self-concept researchers 

typically utilize a global approach, and self-efficacy researchers study with tools that measure 

self-efficacy in specific situations. The other difference reported by Bong and Clark is that self-
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efficacy research typically measures achievement with a specific task, but self-concept research 

uses more global indexes, like standardized test scores or grade point average (1999). Not 

surprisingly, Bandura (1997) advises that self-efficacy beliefs may vary greatly if the task is 

specific in its content, complexity, or standards. 

 Collective efficacy. Although it is not the primary topic of this study, a mention of 

collective efficacy should be offered so as to clarify the construct and ensure understanding of 

the scope of this particular study. Self-efficacy is a construct that is specific to an individual and 

is highly personal. Several researchers, however, have expanded the construct of self-efficacy to 

describe the self-efficacy of a group. In the education realm, collective efficacy describes the 

overall sense of teaching self-efficacy of the staff. Bandura first described the collective 

construct in 1986, by stating the following: 

 The strength of groups, organizations, and even nations lies partly in people's sense 

of collective efficacy that they can solve their problems and improve their lives 

through concerted effort. Perceived collective efficacy will influence what people 

choose to do as a group, how much effort they put into it, and their staying power 

when group efforts fail to produce results. (p. 449) 

Several researchers have shown collective efficacy in schools to have a stronger 

connection with school-wide achievement than teaching self-efficacy limited to a 

particular teacher (Bandura, 2000; Eells, 2011; Klassen et al., 2011; Mills, 2009). 

 Academic optimism. Hoy (2005) also has focused on the construct of collective efficacy, 

identifying it along with academic emphasis and a trusting environment as key elements in a 

broader construct called academic optimism. Emerging research has shown a positive correlation 

between higher levels of academic optimism and overall strong achievement levels of schools 
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(Hoy, Tarter, Woolfolk-Hoy, 2006; Hoy, 2012). Much like the triadic determinism concept of 

Bandura (1997), Hoy (2005) has described academic optimism as having three elements, of 

which collective efficacy is one, that are essential and that possess a triadic determination 

relationship. More recently, Boonen, Pinxten, Van Damme, and Onghena (2014) have verified a 

positive correlation between academic optimism and both mathematics achievement and reading 

comprehension for primary school students, overcoming socioeconomic predictors. This study 

involved 1,375 staff members and 3,538 fifth-grade students within 117 schools. 

Researching and Measuring a Teacher’s Sense of Efficacy 

 Inherent challenges exist when researching teacher self-efficacy. One challenge within 

social cognitive theory is that any cause is also an effect given Bandura’s inter-relational 

approach (Bandura, 1986). Ongoing questioning exists regarding the definition of teacher self-

efficacy as a discrete construct; it is often similar to Rotter’s concept of locus of control (1966), 

and different studies elicit different operational characteristics (Henson, 2001). Measures of self-

efficacy can vary moment by moment and task by task, because the environment affects them. 

The stability of measurements, therefore, can be a challenge (Bandura, 1986, 1997). Because a 

tenet of self-efficacy research is that measures of academic performance are usually task specific 

(rather than general), problems exist with implementation of proper controls, as many studies are 

conducted with real teachers in real schools (Bong & Clark, 1999). 

 Prior to 2000, researchers utilized a two-factor assessment to measure the construct of 

teacher self-efficacy (Denzine et al., 2005; Gibson & Dembo, 1984; Tschannen-Moran & Hoy, 

2001). The tools commonly used prior to 2001 were Gibson and Dembo’s Teacher Efficacy Scale 

(TES) (1984) and Bandura’s Instructional Efficacy Scale (1997). The two elements included 

were general teaching efficacy (GTE) and personal teaching efficacy (PTE). General teaching 
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efficacy is described as the teacher’s outcome expectations—whether the teacher believes the 

children can succeed. Personal efficacy is the teacher’s belief in his or her personal ability to 

influence student learning—whether the teacher has the ability to reach the students (Gibson & 

Dembo, 1984).  

 The Gibson and Dembo tool, most commonly used prior to 2001, was found to have 

concerns related to discriminant validity for GTE and PTE scores when viewed in light of other 

assessments (Henson, 2001; Tschannen-Moran et al., 1998). Guskey and Passaro (1994) had 

previously reported that PTE and GTE factors actually correspond to internal versus external 

orientation. This is not surprising, given that the source of Gibson and Dembo’s TES could trace 

its origins to locus of control theory (Rotter, 1966). 

 In 2001, Woolfolk, Tschannen-Moran, and Goddard developed the Teachers’ Sense of 

Efficacy Scale (TSES), also referred to as the Ohio State University tool, which measures an 

individual teacher’s efficacy and a teacher’s sense of collective efficacy (Tschannen-Moran & 

Hoy, 2001). This tool addresses the psychometric critique that had plagued the earlier tools 

(Henson, 2001; Shaughnessy, 2004). The new tool uses elements from the Gibson and Dembo 

tool but includes elements consistent with Bandura’s 1997 conceptualization (Woolfolk & Hoy, 

2001). Additionally, the tool accounts for the specific situational nature of teacher self-efficacy; 

efficacy differs depending on such elements as resource allocation, class size, and subject matter 

(Woolfolk & Hoy, 2001). A 2006 study (Heneman et al.) verified the construct validity of the 

Ohio State University tool within a study of 180 elementary school teachers in Nevada, saying 

that its psychometric features should make it the preferred measure for a teacher’s sense of 

efficacy. Klassen et al. (2011) conducted an analysis of all peer-reviewed articles published 

between 1998 and 2009, and findings indicated strong preference for the Ohio State University 
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tool’s psychometric attributes and discounted virtually all other tools. A study by the Wisconsin 

Center for Education Research further confirmed the psychometric properties of the Teachers’ 

Sense of Efficacy Scale (Heneman et al., 2006). A 2013 study (Vieluf, Kunter, & van de Vijver) 

verified the same factor structure as generalizable to international teachers.  

 Specific to mathematics, Enochs, Smith, and Huinker (2000) developed the Mathematics 

Teaching Efficacy Beliefs Instrument. This tool was closely related to an earlier science 

instrument by the same researchers. Their analysis, with a sample of 324 pre-service elementary 

teacher education students at six universities in four states, confirmed two independent factors: 

personal mathematics teaching efficacy (PMTE) and mathematics teaching outcome expectancy 

(MTOE). In a 2011 analysis of the psychometric properties of the Enochs tool, a Turkish 

adaptation of the tool demonstrated the same two factors, suggesting strong internal consistency. 

The sample size of the 2011 study, 1,355 in-service teachers in 368 schools, adds to the strength 

of the results. The literature review within the 2011 report refers to nine other published analyses 

of the Enochs tool that verify its validity and reliability. On the other hand, Klassen et al. (2011) 

discount the validity of the Enochs tool, indicating it is flawed because its basic structure is 

aligned with the discounted Gibson and Dembo (1984) tool. 

Teacher Self-Efficacy and its Relationship with Student Learning 

 The study of teacher-efficacy began with the RAND studies (Armor et al., 1976; Berman 

et al., 1977) and the research of Ashton and Webb (1986) linking general teaching efficacy 

(GTE) and personal teaching efficacy (PTE) with math achievement and language achievement 

on the Metropolitan Achievement Test, respectively. The Ashton and Webb study should be met 

with some skepticism due to its limited sample of at-risk remedial students. 
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 Of particular interest to Woolfolk (and others) is teacher efficacy during pre-service years 

and in the initial years of teaching. In their research involving 182 liberal arts majors enrolled in 

teacher preparation programs, Woolfolk & Hoy (1990) utilized a multiple-regression analysis to 

study teachers’ sense of efficacy and classroom management beliefs. They found that GTE and 

PTE were appropriate dimensions of efficacy for pre-service teachers. They continued to identify 

two subareas within PTE: responsibility for student outcomes, and responsibility for negative 

outcomes. In this study, they found that teachers with high teaching efficacy were more 

humanistic in their student management. Also discovered was that GTE and PTE sometimes had 

opposite orientations when compared with the same dimension. For example, PTE correlated 

positively with bureaucratic orientation, and GTE correlated negatively. This study also brought 

to light that because GTE and PTE may correlate differently, it is important to account for the 

multiple permutations of these when studying potential relationships: high PTE/low GTE, low 

PTE/high GTE, high PTE/high GTE, as well as low PTE/low GTE. The prospective teachers 

who were the subjects of the study had spent no time in the classroom and were not equally 

represented by gender.  

 In Woolfolk-Hoy’s 2000 study, “Changes in Teacher Efficacy During the Early Years of 

Teaching,” she describes the beginning years of teaching as the most “malleable” in the teacher’s 

career, and a teacher becomes less flexible as he or she becomes increasingly established. 

According to Woolfolk-Hoy, undergraduate pre-service teachers who possess a low sense of 

teacher efficacy tend to have a control orientation, view student motivation negatively, and rely 

on strict classroom regulations with extrinsic rewards and punishments. Student teachers who 

possess strong personal teaching efficacy were rated more positively by supervising teachers on 

lesson-presenting behavior, classroom management, and questioning behavior. Coursework and 
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pre-service practicum experiences impact levels of efficacy. General teaching efficacy tends to 

increase during college coursework and then decline during student teaching; this finding is 

consistent with research of Woolfolk and Hoy (1990). Student teachers’ efficacy beliefs are 

impacted by the type of experience the students encounter. ”Sink or swim” approaches are often 

met with poor outcomes and decreases in self-efficacy for the teachers. These teachers have 

management problems resulting in low efficacy and sometimes have difficulty responding as 

teachers and not as peers, which affects student efficacy.  

The Woolfolk-Hoy 2000 study used multiple scales, including the Bandura form (1997), the 

OSU model (Tschannen-Moran & Hoy, 2001), and elements from the Gibson and Dembo form 

(1984). The study concluded the following: 

• Efficacy generally rose during teacher training, but fell with actual teaching experience. 

• On the Teachers’ Sense of Efficacy Scale, an increase in the confidence factor correlated 

with a decrease in sick days taken. 

• Teachers who encountered more sheltered support during their student teaching or first 

year of teaching showed positive changes in efficacy as measured by the Bandura and 

PTE scales. 

The sample for this study was limited to 53 pre-service teachers at a single university. The two 

cohorts being compared were randomly assigned. In light of the small and not particularly 

representative sample, the study cannot easily be generalized. The Bandura self-efficacy items 

are said to correlate positively with GTE, PTE, and the OSU models, although Woolfolk-Hoy 

provides no numerical value to clarify the degree of correlation.  

 Gibson and Dembo (1984) found that teachers who have strong efficacy beliefs create 

mastery experiences for their students and show more persistence in failure situations, while 
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those who do not have strong efficacy beliefs are likely to undermine students’ success and may 

blame the student and/or environmental factors for lack of success. The study has some 

shortcomings. The measure of GTE may not be consistent with Bandura’s theory, given that 

Bandura speaks to the specificity of efficacy to a situation (1997). Since this study, the Gibson 

and Dembo (1984) assessment tool has come into question, which is not surprising, given that 

Gibson and Dembo (1984) themselves suggest that construct validation should continue to be 

investigated. Looking at observable classroom actions and activity as well as teacher decision 

making could have enhanced the study. The study also used a limited sample, so it may not be 

easily generalized. In fact, Bandura in his 1997 book refers to the Gibson and Dembo study as a 

microanalysis (p. 241). 

 Woolfolk and Hoy concluded that teachers with low efficacy have been found to prefer a 

cynical view toward student motivation, believe in strict regulation of the classroom, rely upon 

external inducements and sanctions in attempts to motivate students, and have classroom 

problems (Woolfolk & Hoy, 1990). The 1990 study highlights some of the challenges with 

measuring efficacy in that era, meaning that the validity is questionable. Additionally, the 

questions were mostly worded so that the responses that demonstrated high efficacy were 

negative responses requiring the subject to disagree. The PTE responses that demonstrated high 

efficacy were consistently affirmative responses requiring the subject to agree. This may have 

created bias, as well as confusion due to the need to disagree with negative statements to indicate 

a positive response. 

 Most importantly, teacher efficacy has been shown to positively correlate with student 

achievement (Anderson, Greene, and Loewen, 1988; Ashton & Webb, 1986, Vieluf et al., 2013). 

Ashton and Webb’s study (1986) is a mixed-method study, which is logical given the timing of 
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the study with reference to the then recent conceptualization of teacher efficacy by Bandura. The 

sample was at-risk remedial students, and the relationship between teacher efficacy and student 

math performance was scant. The study by Anderson et al. (1988) shows significant correlation 

between PTE and academic performance on the Canadian Achievement Test for third graders, 

but not sixth graders. They attribute this to the belief (anecdotally shared by teachers) that by 

sixth grade, the teacher has less influence on whether a student performs than in younger grades. 

The scope, and thus generalizability, of the study is limited in that it included only two 

elementary grades. The participants of the study were 24 teachers who were strategically chosen 

due to their PTE scores, both low and high, allowing for easier comparisons. The sample 

selection process included surveying 77 teachers and choosing the 12 highest and lowest for 

personal efficacy, so long as their overall efficacy scores were above or below the mean, 

respectively. 

 Teachers’ sense of efficacy predicted achievement on the Iowa Test of Basic Skills 

according to Moore and Esselman (1992). The study compared entire schools’ levels of efficacy 

and student performance. The reason cited by the authors for using this comparison was related 

to the need to make individual teachers’ responses anonymous due to the sensitive reactions to 

desegregation at the time. As a result, there exists potential for spurious influences. The sample 

size included 1,802 teachers who actually returned the instrument; however, the study does not 

indicate the number of teachers who received the survey. The study did find stability in the 

responses of the teachers, denoting less than 5% variance during a five-month period. This 

contradicts Bandura’s assertion that self-efficacy is highly task-specific (1977). Due to the result-

combining method, it could be argued that the collective efficacy of schools in Moore and 
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Esselman’s (1992) study correlated with overall achievement, but that individual teacher self-

efficacy’s relationship to achievement was still in question. 

 According to Woolfolk, in an interview regarding her work with the concept of teacher 

self-efficacy, “Self-efficacy is the most useful self-schema for education because it relates to 

choices and actions that affect learning such as goal setting, persistence, resilience effort, and 

strategy” (Shaughnessy, 2004, p. 172). That being said, it would be naïve to believe that 

improving efficacy beliefs of teachers, in isolation, would make a difference. 

 An Australian study (Davies, 2004) found that teachers who had higher efficacy beliefs 

were more likely to hold higher order instructional objectives and outcomes. The students were 

also found to have higher success with higher order objectives. This work focused on individual 

teacher efficacy, rather than collective efficacy. This study was qualitative, based on interviews 

with teachers and students. 

 Teachers’ sense of efficacy has also been linked positively to student motivation 

(Midgley, Feldlaufer & Eccles, 1989). In a longitudinal study of 1,329 students who experienced 

the transition from elementary to junior high school, it was discovered that students who moved 

from high-efficacy teachers in elementary school to low-efficacy teachers in junior high had the 

lowest self-expectations, even lower than those who had low-efficacy teachers at both levels. 

Teacher efficacy was more predictive for the perceptions of low-performing students than of 

high-performing students. However, the study focused on only a single grade-level transition, 

causing challenges with the ability to generalize these findings to other grades.  

Klassen et al. (2011) conducted a thorough review of all peer-reviewed articles regarding 

teachers’ sense of efficacy between 1998 and 2009. The purpose was to identify whether the 

nature of research had changed since Tschannen-Moran had questioned the entire construct in her 
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1998 publication. Of the 218 articles studied, only two during that time frame investigated 

teacher self-efficacy and actual student outcomes, and the relationships within those two articles 

were only modest. In short, the quantity and quality of published studies connecting teachers’ 

sense of efficacy and student outcomes remains meager. 

 Several recent dissertations do show a link between efficacy levels and math achievement 

of students. Mills (2009) found a significant relationship between schools’ collective efficacy 

scores and achievement of third graders on state exams in mathematics. This study includes all 

teachers within 15 schools, but it investigates collective efficacy, which shall be discussed later, 

rather than individual teacher efficacy.  

Maguire (2011) found that teacher efficacy in student engagement and classroom 

management predicted differences in mathematical performance of students. This study included 

three high schools and utilized the Ohio State University Teachers’ Sense of Efficacy Scale. This 

study did not investigate mathematics teaching efficacy specifically and may not be able to be 

generalized to an elementary school setting. 

A 2006 study of teacher efficacy did not find a significant relationship between efficacy 

levels and student achievement, but it did find a relationship between efficacy levels using the 

Teachers’ Sense of Efficacy Scale (Tschannen-Moran and Hoy, 2001) and principal evaluation 

ratings using the Danielson Evaluation Framework (Heneman et al., 2006). This finding points to 

the possibility that teacher self-efficacy has a relationship on the broad construct of teaching 

effectiveness, but also speaks to the difficulty in assessing a direct tie with student achievement, 

given the multitude of variables in a classroom. 

Although some studies have shown that self-efficacy impacts achievement and classroom 

management, with over 30 years since Bandura first wrote about self-efficacy, the lack of studies 
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attempting to link teacher self-efficacy to achievement is surprising. Perhaps there exist so many 

confounding variables that a definitive link is not able to be found. An alternative is that self-

efficacy levels vary enough, due to their situational nature, to make the correlation almost too 

challenging to find. Klassen et al. (2011) continue to suggest this as an area for future study, 

giving hope that the community of scholars may spend effort in this area. 

Another area of research regarding teacher efficacy, which the Moore and Esselman 

(1992) study alluded to, involves the collective efficacy of a school. According to Bandura, the 

staffs of successful schools have a strong sense of efficacy to increase achievement in spite of 

difficult demographics or situations (Bandura, 1986, 1997). A widely cited study regarding 

collective teacher efficacy (Goddard, Hoy, & Hoy, 2000) indicates that schools with strong 

collective efficacy are less likely to give up on students, and that schools with low collective 

efficacy are less likely to accept responsibility for low achievement, blaming student risk factors. 

The study involved a limited sample from elementary schools in the Midwestern United States. 

In the study, the researchers designed an instrument to measure collective efficacy. The measure 

was found to have strong reliability and reasonable validity. Schools with higher collective 

efficacy correlated with those whose students scored more favorably in mathematics and reading 

(Goddard, Hoy, & Hoy, 2000). That being said, given that it is difficult to control this type of 

study, other influences may be at play. 

Influences on Teachers’ Sense of Efficacy 

 Bandura (1994) describes four sources of self-efficacy that can easily be expanded to the 

construct of teacher self-efficacy: mastery experiences, vicarious experiences, social persuasion, 

and reduction of people’s physiological stress reactions. He continues to discuss lifespan 

influences on efficacy, with attention to life stages, which is similar to the teachings of Piaget. He 
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indicates that self-efficacy is initiated as an infant by realizing that one can improve one’s 

situation by taking actions to help oneself and receiving personal reward. Family provides 

reinforcement of self-efficacy by providing play activities, helping children develop linguistic 

competence, and teaching social competence. As students grow older, feedback and information 

from peers impacts self-efficacy. School is a primary source of social confidence and cognitive 

competence. Through adolescence, experiences, experimentation, peer interactions, risk-taking, 

and increasing exposure to adult-like decisions can affect self-efficacy. For adults, marital 

relationships, career experiences, and parenthood provide efficacy impacts. With advancing age, 

self-reflection affects one’s self-efficacy beliefs (Bandura, 1986). 

 Gist and Mitchell (1992) report determinants and malleability of self-efficacy, primarily 

related to the field of business, rather than education. The report provides many suggestions for 

use of Bandura’s theory; however, it is not a study. The contents, however, do appear to be 

generally consistent with social cognitive theory. They suggest that when a person’s capability is 

high but the individual incorrectly self-assesses, believing that his or her capability is low, 

positive information and reassurance can lead to great increases in self-efficacy. They also found 

that where low self-efficacy is an accurate reflection of likely performance, verbal persuasion is 

likely to decrease self-efficacy if failure occurs. This is likely a problem with the construct of 

self-esteem. Educators often fall into the trap of encouraging students or one another, regardless 

of whether the student or teacher has the requisite skills; this can actually decrease self-efficacy, 

thereby resulting in a downward spiral. Gist and Mitchell’s (1992) third finding is that the ability 

to perform a task is sometimes more important than efficacy beliefs. The fourth finding is that 

attribution processing and feedback affect efficacy, because self-efficacy mediates the translation 

of knowledge and abilities into skilled performance.  
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Attribution is the individual’s perception of what actually causes results (e.g. hard work 

vs. luck). Feedback regarding task performance can assist with helping one to increase or 

decrease confidence in the ability to improve results. Gist and Mitchell suggest that to help an 

individual improve performance, a trainer can (a) provide more information regarding the task 

attributes, complexity, task environment (using modeling), and how to control these variables, 

(b) provide training to improve one’s abilities, and (c) help one to better understand the 

psychological or effort expenditure requirements to complete the task. Although these strategies 

are relevant to employees in the business world, professional developers may be well served to 

utilize the strategies when training, mentoring, and supporting teachers (Gist & Mitchell, 1992). 

Developmental influences that exist for other professionals impact teachers as well.  

There are additional impacts specific to the self-efficacy of teachers: one’s own mastery 

experiences, vicarious experiences, and social persuasion (Bandura, 1977). Early in the career, 

positive experiences help increase the future outcome expectations and thus increase the 

perceived efficacy of the teacher. However, the converse is also true; failure in the early years 

can lead to feelings of helplessness and to lower efficacy perception. After more experience, the 

teacher may be less impacted by failure and may be more willing to take risks if her or his 

overall efficacy is strong. Besides personal experiences, the experiences of others, such as 

colleagues, that the teacher is aware of - vicarious experiences - affect efficacy levels. The closer 

the observer identifies with the model, the more likely the impact of this modeling. Social 

persuasion, the third specific impact to teacher efficacy, may constitute informal conversations 

among teachers or supervisory feedback. To the degree the credibility of the persuader is strong, 

the perception of efficacy will be affected (Woolfolk-Hoy, 2000).  
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 Ross’s 1995 study of ways to enhance teacher efficacy cites concern regarding the threats 

to validity and reliability of many inferential studies regarding teacher-efficacy, including those 

of Woolfolk and Hoy. He cites concern regarding spurious impacts and the difficulty of properly 

controlling studies of in-service training and concludes that whether in-service training affects 

teacher self-efficacy is inconclusive. Ross (1995) suggests that there is more evidence supporting 

the benefits of blended training in which skills, reflection, collaboration, and belief structures are 

involved. Models include peer coaching, vertical teaming, and/or mutual training coupled with 

use of student performance data. There are, however, risks to the blended approach. Data might 

indicate a lack of results, which could reduce teachers’ efficacy. Collaborative professional 

development, if it lacks direction, may not improve results for students or efficacy. Ross (1995) 

also cites negative efficacy effects caused by externally imposed changes, including state-

initiated school reform initiatives and merit pay (or career ladder) systems.  

 Of particular interest to policymakers and practitioners, however, is whether there is a 

relationship between content area knowledge and efficacy. Another question is whether there is a 

relationship between professional development and teacher self-efficacy. This research shall 

explore each with an emphasis on mathematics. 

Mathematics Training and Teachers’ Sense of Efficacy 

 Recent research regarding mathematics content knowledge, typically measured by 

number of college credits in mathematics, and self-efficacy levels of teachers have varied in their 

conclusions. One study of elementary school teachers found that the teachers with the lowest 

efficacy were the teachers whose highest mathematics class in college was a remedial class 

(Carson, 2012). The same study also found that the teachers with advanced mathematics 

coursework in college showed strong efficacy in the teaching of geometry. A 2012 study of high 
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school teachers found no significant difference between number of college courses in 

mathematics and levels of efficacy (Jones). A 2011 study of pre-service elementary school 

teachers (McCoy) found significant positive correlations between personal teaching efficacy 

levels and possession of specialized mathematical knowledge, but it did not find significant 

correlations between mathematics teaching efficacy levels and specialized mathematical 

knowledge. In a qualitative study (Phelps, 2009) teachers also attributed their own mathematical 

knowledge, among other factors, to their sense of efficacy in teaching of mathematics. A study 

comparing alternatively credentialed teachers in Florida (Elliott, Isaacs, & Chugani, 2010) 

demonstrated a significant positive difference in self-efficacy levels of traditionally certified 

teachers as compared with alternatively certified teachers. A positive significant relationship was 

found between participation in mathematics and science courses and self-efficacy for teaching 

these subjects for middle school teachers (Swackhamer, Koellner, Basile, & Kimbrough, 2009). 

A longitudinal analysis found that pre-service content knowledge delivered through the means of 

a university pre-service methods course significantly and positively related with gains in 

personal teaching efficacy, but not in outcome expectancy (Newton, Leonard, Evans, & 

Eastburn, 2012). 

 Multiple studies have demonstrated that delivery of professional development for 

elementary teachers can influence teachers’ sense of efficacy in mathematics instruction. Zambo 

and Zambo (2008) found that teachers’ efficacy beliefs showed statistically significant increases 

in personal mathematics confidence after teachers participated in an intensive training in both 

problem solving and teaching methods. Another qualitative study found that teacher self-efficacy 

improved through participation in a teacher support program focused on a support network, idea 

sharing sessions where strategies where shared, and observation of successful veteran teachers. 
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In this study, elementary teachers who participated in a multi-week embedded reform-based 

training consistent with methods recommended by the National Council of Teachers of 

Mathematics reported increases in their sense of efficacy and habits of self-reflection, and their 

supervisor evaluations improved (Bruce & Ross, 2008). Three studies have found that an 

embedded, ongoing, professional development program in mathematics that includes actual 

mathematical practice, dialogue about strategies for teaching, teacher observations, and coaching 

increased levels of efficacy for teaching mathematics (Aerni, 2008; Althauser, 2010; Tschannen-

Moran, & McMaster, 2009). Mathematics in-service professional development as an approach to 

impact efficacy appears to have promise if implemented in an embedded manner. 

 Isiksal (2005) identified a relationship between teachers’ pre-service performance during 

the yearlong mathematics education preparatory programs at the university and later levels of 

self-efficacy for teaching mathematics. This finding was reinforced when Isiksal & Cakiroglu 

(2005) identified, in a separate study, a positive relationship between mathematics teaching 

efficacy levels and academic performance in university coursework for pre-service teachers. In a 

third study, Isiksal (2010) identified an inverse relationship between mathematics teaching 

efficacy and math anxiety for new teachers.  

During the last decade, scholars have identified a construct entitled mathematical 

knowledge for teaching (Ball, Hill, & Bass, 2005; Hill, 2010; Hill, Rowan, & Ball, 2005; Hill et 

al., 2008). In contemplating how to best prepare mathematics teachers, scholars have found that 

mathematical content knowledge is not sufficient to prepare the teacher. A higher yield attribute 

of teachers identified in the literature is mathematics knowledge for teaching (MKT). The two 

primary ingredients of MKT are mathematical knowledge common to individuals working in 

diverse professions, and subject matter knowledge that supports mathematics teaching. Examples 
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of subject-matter knowledge that supports teaching include knowing how and why procedures 

work, how to define mathematical terms for appropriate grade levels, and the types of errors 

students are likely to make. Teachers who possess MKT are likely to deliver a higher 

mathematical quality of instruction (MQI). MQI includes quantity of mathematical errors, 

explanations and justifications, and how one represents mathematics symbolically. This body of 

research not only suggests promising attributes for teacher preparation and professional 

development, but also likely has implications for self-efficacy levels of teachers, because 

mathematics-specific pedagogical knowledge predicts personal teaching efficacy (Newton et al., 

2012). 

Value-added Modeling 

Teacher evaluation in the state of Florida was changed legislatively in 2011 (Florida 

Statutes Annotated § 1012.34(3)(a)(1), 2011), to require enhanced teacher evaluation systems 

and a value-added element. Value-added models identify growth in aggregate test scores from 

year to year for the students assigned to an individual teacher. The teacher’s aggregate score is 

compared to the growth of student scores state wide, called expected growth. If the growth 

scores of the teacher’s class exceed the state-expected growth, then the teacher effect is denoted 

as positive. Conversely, if the scores of the teacher’s class are more meager than the state-

expected growth, then the teacher effect is denoted as negative. Factors that are considered 

within the formula are class size, attendance, and students’ previous scores. An excluded element 

is whether the students are subject to poverty, a consistent predictor of school success (Florida 

Department of Education, 2012).  

 According to § 1012.34, starting in 2014, at least half of a teacher’s evaluation must be 

based on his or her value-added scores. The other portion is based on teacher observation scores 
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yielded from the Marzano system (2011). The overall evaluation scores are high stakes, allowing 

for contract non-renewal for a series of Needs Improvement or Unsatisfactory evaluations. 

Additionally, teacher performance pay in Florida is tied to evaluation results. The Florida 

Education Association and affiliated teachers have raised a number of legal challenges to the 

methodology, implementation, and value-added computation. Such challenges have thus far 

yielded little change in the system. The Florida model is now being analyzed within legal 

publications, indicating that the controversy has not reached a conclusion (DeMitchell, 

DeMitchell, & Gagnon, 2012).  

 A number of educational and legal scholars advise caution when policymakers consider 

value-added modeling for high-stakes decision making (Amrein-Beardsley, 2008; Braun, 2005, 

2013; DeMitchell et al., 2012; Dively, 2012; Hanushek & Rivkin, 2010; Hill & Grossman, 2013; 

Hill, Kapitula, & Umland, 2011; McCaffrey et al., 2003; Newton, Darling-Hammond, Haertel, & 

Thomas, 2010; Rothstein et al., 2010). Such studies criticize the model based on equity 

arguments, lack of random student assignment, oversimplification, and lack of consideration of 

sufficient variables. A typical example of such arguments is the following: 

…there is broad agreement among statisticians, psychometricians, and 

economists that student test scores alone are not sufficiently reliable and valid 

indicators of teacher effectiveness to be used in high-stakes personnel 

decisions, even when the most sophisticated statistical application, such as 

value-added modeling is employed. For a variety of reasons, analyses of VAM 

results have led researchers to doubt whether the methodology can accurately 

identify more and less effective teachers (Rothstein et al., 2010, p. 7). 
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 On April 8, 2014, the American Statistical Association (ASA) issued a position statement 

regarding value-added measures in education (American Statistical Association, 2014). The 

statement offers many cautions. The ASA statement warns against using value-added modeling 

for high-stakes decisions. It also reminds scholars that value-added measures identify correlation, 

but not causation. They caution that one should not necessarily attribute measured results (such 

as test scores) to teacher effectiveness. The statement indicates that value-added metrics should 

be used for organizational improvement, but teachers should not be ranked based on the metric. 

The statement also offers caution that use of value-added models may have unintended 

consequences that may be harmful to teachers, students, or the education profession. 

 Teacher evaluation systems that utilize value-added metrics are a relatively new 

phenomenon. One study has found a weak but positive correlation between value-added 

scores for teachers and classroom observations by principals (Harris, Ingle, & Rutledge, 

2014). A recent mixed-methods conference paper sponsored by the Gates Foundation 

(Goldring et al., 2014) suggests that improved classroom observation systems have 

more impact on school and teacher improvement momentum than value-added scores.  

Despite the lack of clear evidence linking value-added evaluations to student 

achievement, the number of states electing to implement policy using value-added 

growth data as the preponderant criterion in teacher evaluations has  increased from 11 

in 2012 to 20 in 2013 (Doherty & Jacobs, 2013). With this rapid increase, an initial 

study linking self-efficacy and value-added scores was published as a dissertation in 

2014. This grounded theory study (German, 2014) identified four themes connecting 

value-added ratings and efficacy: self-beliefs, perceived inaccuracies of value-added 

methods, promising practices, and a desire for privacy. The rapid growth in utilization 
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of value-added models and initiation of qualitative research on the topic make value-

added approaches ripe territory for quantitative research (German, 2014). 

Marzano Evaluation Model 

 Robert Marzano’s “Causal Evaluation System” (Marzano, Frontier, & 

Livingston, 2011) lists 41 teaching strategies that tend to correlate with student 

achievement. The identification of these strategies was achieved through Marzano’s 

meta-analyses, which are clarified in his book entitled The Art and Science of Teaching 

(2007). Subsequent to publication of this book, Marzano’s team created a teacher 

evaluation system that adds non-observational criteria to create a comprehensive view 

of the teacher, which includes a total of 60 elements (Marzano et al., 2011; Marzano & 

Toth, 2013). The elements are denoted in what he calls a Learning Map (Appendix C). 

The trained principal observer is to identify dominant elements from the evaluation 

system. Dominant elements are those that are germane to the particular lesson that is 

being observed, because it would be impossible to observe all 41instructional elements 

simultaneously. Additionally, many elements may not be applicable to the lesson being 

taught while the observer is there, either due to the limited time frame the observer is in 

the teacher’s room, or because the lesson does not lend itself to those strategies. 

 After spending time in the classroom, the evaluator scores each dominant 

element using a scale. The scale is nominal in nature. The scoring descriptors are as 

follows: innovating, applying, developing, beginning, and not-using (Marzano & Toth, 

2013). When the ratings over a series of observations are combined with the non-

instructional elements, an aggregate annual score is identified. Each school district in 

the state has a slightly different method of determining the aggregate score due to local 
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collective bargaining, but the commonality is that a predominant collection of applying 

and innovating scores, when combined with few not-using, beginning, and developing 

scores, will yield an “Effective” or “Highly Effective” total evaluation. Conversely, a 

predominant collection of developing and not-using scores, with few innovating, 

applying, or developing scores, will yield a Needs Improvement or Unsatisfactory final 

evaluation rating. 

 Although the Marzano system is relatively new, one recent article points to 

needed enhancements. Hill and Grossman, in their review of the current evaluation 

systems (2013), note a need for the systems to be used to assist with professional 

practice rather than as a summative review. They also note that the systems lack subject 

specificity, and sometimes completely miss the essence of particular content areas. They 

suggest the need for content-area specialists to conduct the evaluations—an element 

missing in many schools due to the scope of principal supervisory duties. Also 

suggested is that information must be accurate, timely, and useful for teachers. No 

literature, to date, appears to link teacher self-efficacy and the Marzano model. 

Conclusion  

 As has been the case for the last century, mathematics instruction is a prime area of 

concern and focus for educators and policymakers (Abbott et al., 2010; Mewborn, 2013; Nisbet 

& Warren, 2013; Wilson, 2013). Wilson (2013) claims, “As states raise the bar on math, students 

are learning more complex subjects, earlier on in their educational lives. This trend has presented 

particular problems for some elementary school teachers, whose pedagogy has typically centered 

on literacy” (p. 2). Continued investigation of the relationship between mathematics teaching, 
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elementary teachers' sense of efficacy, and teacher training appears warranted given the limited 

research and mixed results of existing studies on the topic. 

 Most studies connecting professional development methods and teacher self-efficacy are 

qualitative in nature, so a quantitative study will be helpful to increase the body of knowledge. 

The limited number of studies relating teachers’ sense of efficacy and student performance, 

despite calls for further research in this area, makes this area ripe for research (Klassen et al., 

2010). 
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Chapter III 

Design and Methodology 

Introduction 

 This study included several correlational approaches. The independent variables were two 

different measures of teachers' sense of efficacy: the Teachers’ Sense of Efficacy Scale 

(Tschannen-Moran & Hoy, 2001), and the more content-specific Mathematics Teaching Efficacy 

Beliefs Instrument (Enochs et al., 2000). Both are surveys that are administered to teachers to 

determine their self-efficacy beliefs. The dependent variables were value-added scores using the 

Florida value-added metric (Florida Department of Education, 2012), teacher evaluation scores 

using the Marzano evaluation model (Marzano, 2013), and overall evaluation scores identified 

by the school district. 

 Subjects were fourth- and fifth-grade teachers from a school district in Florida that 

represents state demographics. The school district included 110 fourth- and fifth-grade teachers, 

and 32 teachers were included in the sample. This number is sufficient for correlational methods 

(Bartz, 1976; Metzler & Charles, 2011). 

 To answer the first research question a point-biserial correlation was used because the 

predictor variables were derived from Likert scales (Salkind, 2013). For the second question a 

single regression was used, because the predictor and resultant variables were scale scores. For 

the third research question, there were five predictors and the resultant variable was ordinal, so a 

multiple regression was used (Field, 2013). 

Research Design 

This quantitative study analyzed fourth- and fifth-grade teachers' sense of efficacy for 

mathematics instruction. Two elements investigated in the study were how teacher self-efficacy 
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(TSE) correlates with teacher evaluation scores using the Marzano model, and how TSE 

correlates with teachers' students' value-added mathematics scores derived by the State of 

Florida. A third element was  regression relationships between the evaluation ratings for 

mathematics instruction with (a) general teacher TSE, (b) mathematics instruction TSE, (c) years 

of teaching experience, (d) number of mathematics courses taken by each teacher, and (e) recent 

hours of mathematics professional development for each teacher (see Figure 2). 

Figure 2 

Study Design 

 

Note. Study design for the dissertation describes the independent variables on the left and the 
dependent variables on the right, with the statistical regression method denoted near the 
multidirectional arrows in the center, corresponding to each research question. 
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The research questions explored in this study included: 

1. What is the relationship between teachers' levels of self-efficacy and teacher 

observation scores derived from the Marzano evaluation system? 

2. What is the relationship between teachers' sense of self-efficacy and Florida State 

value-added scores in mathematics?  

3. What proportion of influence do the following have on a teacher’s evaluation rating:  

teacher sense of efficacy, as measured by the Tschannen-Hoy instrument; 

mathematics teaching efficacy, as measured by the MTEBI; years of teaching 

experience; mathematics professional development level; and mathematics 

coursework attained?  

Participants 

 The sample of teachers chosen for this study involved 32 fourth- and fifth-grade teachers 

from a school district in the state of Florida. All teachers were charged with teaching 

mathematics, although most were responsible for teaching other subjects as well. Participant age 

ranged from 21 to 62 years (µ = 42.06 years). Years of teaching experience ranged from 1 to 34, 

with a mean of 15.25 years. Teacher age and years of experience each followed a normal pattern. 

In this study, 12.5% of the subjects identified as male, 87.5% identified as female, and one did 

not identify his or her gender. The self-identified ethnic composition of the subjects was 93.8% 

Caucasian, 3.1% African-American, and 3.1% Hispanic/Latino. The relationships between 

demographic data for the study group, district group, and state group are denoted in Appendix A. 

This analysis utilized the self-reported demographics of the study group and 2013-14 state 

faculty demographics (Florida Department of Education, 2014b). Whether the sample school 
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district demographics and state demographics are similar is irrelevant because self-efficacy has 

been shown to not vary significantly based on teacher race (Tschannen-Moran & Hoy, 2007).  

 The school system studied had a student population of approximately 17,000 students. In 

the county in which this study took place, 57.17% of the school-age children were white (non-

Hispanic or Latino), 21.24% of students were Hispanic or Latino, and 16.45% of students were 

African-American (US Census Bureau, 2010). In 2010, 65% of students qualified for free or 

reduced lunch in this county (Florida Department of Education, 2011). The school district 

comprised an urban area, which included a business center and higher density housing; suburban 

subdivisions, varying in housing style and income level; and rural areas, which included farm 

workers and estate owners. The school district also included an area along the Atlantic Ocean 

with large homes and relatively low student density (due to retirees and seasonal ownership). Of 

the 13 schools studied, one was located next to the ocean, three were in the urban area, eight 

were in the suburban area, and one was in the rural region. Consent to conduct the study was 

obtained from the Superintendent of Schools (see Appendix D). 

Data Collection 

 The study included three research questions. This approach allowed for a holistic analysis 

of elementary teachers' sense of efficacy, including self-efficacy and mathematics instruction, 

self-efficacy and student achievement growth in mathematics, and relationships between self-

efficacy, coursework of teachers, teacher experience, and evaluation scores. Each question 

suggested a different design approach. 

 The study included 32 fourth- and fifth-grade teachers from 13 schools. A sample size 

smaller than 30 is not likely to accurately reflect the trait distributions that exist in the population 

from which it was drawn (Mertler & Charles, 2011). Minimum sample sizes are dependent upon 
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the type of research investigation undertaken. In the case of correlation studies, statisticians 

generally agree upon a threshold of 30, making the study’s sample size of 32 sufficient. More 

important than the size of a sample is the accuracy of the sample selected for a given 

investigation (Bartz, 1976).  

 Informed consent was obtained from the subjects (see Appendix E). Within the consent 

process, teachers were informed that their information would be coded and their evaluation 

scores would be compiled, but anonymity would be maintained through a coding system as 

described by Creswell (2012). The efficacy levels for the study were gathered using an online 

survey, which included demographic elements and questions from both the Teachers' Sense of 

Efficacy Scale (Tschannen-Moran & Hoy, 2001) and the Mathematics Teacher Efficacy Beliefs 

Instrument (Enochs et al. 2000). Qualtrics (2014) survey software was used to administer the 

questions. The survey results were gathered over a three-week period during the fall of 2014. 

Reminders to the subjects were sent out at the start of the second and third weeks of the study to 

increase participation (see Appendix F). The survey was sent to all teachers, but data were 

gathered from only 32 participants by the end of the three-week survey period. 

 Demographic information was gathered from the teachers through questions on the 

survey (see Appendix G). Questions solicited the subjects' gender, race, years of teaching 

experience, age, and level of mathematics schooling. The mathematics schooling data categories 

for the survey were clustered based on level of schooling. Because the names of college classes 

may be varied depending on the university, the survey asked participants to identify any college 

classes they had taken, and ordinal clustering was determined by the researcher. Although not the 

primary focus of this study, the information was gathered to see whether any salient trends 

existed for these factors.  
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 For each of the three research questions, teacher self-efficacy was measured. Levels of 

general teacher self-efficacy were measured using the Teachers' Sense of Efficacy Scale 

(Tschannen-Moran & Hoy, 2001), and the Mathematics Teaching Efficacy Beliefs Instrument 

(Enochs et al., 2000). The Teachers' Sense of Efficacy Scale is a commonly used instrument to 

measure teacher self-efficacy, and multiple analyses have confirmed its construct validity 

(Heneman et al., 2006; Klassen et al., 2011). This tool, however, is not specific to the content 

area of mathematics. The Mathematics Teaching Efficacy Beliefs Instrument (Enochs et al., 

2000), was also used due to its content specificity and validity (Cetinkaya & Erbas, 2011; Enochs 

et al., 2000). Recently, the MTEBI’s construct validity has begun to be questioned (Kieftenbeld, 

Natesan, & Eddy, 2010). Although this matter shall be discussed in greater detail later in this 

study as a limitation, it is important to note that the critique has been made within the literature. 

A new tool is suggested for development (Ward & Johnston, 2014). However, the MTEBI is 

currently the only teacher self-efficacy measurement tool specific to mathematics. 

 Each of the tools used in this study uses a Likert scale, yielding an ordinal measure for 

each question (Creswell, 2012). The Likert data are then, for each tool, converted into a scale 

score. This approach is questionable, because changing ordinal data into a scale score is not 

standard statistical procedure. However, the originators of the instruments provide instructions 

for making such a conversion, and the prevalent use of these tools in this way has yielded what 

are agreed upon as valid and reliable results (Bakar, Mohamed, & Zakaria, 2012; Domsch, 2009; 

Esterly, 2003, Fives & Buehl, 2010; Head, 2012; Heneman et al., 2006; Jones, 2012; Tschannen-

Moran & Hoy, 2001). Additionally, treating ordinal data as a scale score becomes statistically 

appropriate when there are more than five degrees in the Likert scale (Johnson & Creech, 1983). 

Because of this mild dilemma, the data were treated as scale scores for the purposes of the 
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different regression methods in the study, but raw data were reported for the Likert data (see 

Appendix H), and any anomalies are noted in Chapter IV. 

 The Teachers' Sense of Efficacy Scale is authorized for open use; a letter documenting 

such is included in Appendix I. Permission was procured for use of the Mathematics Teaching 

Efficacy Beliefs Instrument from its authors (see Appendix J). The typical loading factors are 

noted in Table 1. 

Table 1  

Data Collection Tools 

Instrument Name Abbreviation Author Typical Factor Loading 

Teachers’ Sense of 
Efficacy Scale 

TSES Tschannen-Moran 
& Hoy, 2001 

Efficacy for Student  
  Engagement 
Efficacy for Instructional 
  Practices 
Efficacy for Classroom 
  Management 
 

Mathematics 
Teaching Efficacy 
Beliefs Instrument 

MTEBI Enochs, Smith, & 
Huinker, 2000 

Personal Mathematics 
  Teaching Efficacy 
Mathematics Teaching 
  Outcome Expectancy 
 

 

 A number of previous studies document the validity of both teacher self-efficacy 

measurement tools. The Cronbach’s alpha levels from several studies are noted in Table 2. Alpha 

levels between .70 and .90 are generally considered to be acceptable indicators of internal 

validity (Tavakol & Dennick, 2011). Given that multiple studies verify alpha levels in the 

acceptable range, the research tools can be considered valid for this study. A confirmatory factor 

analysis was conducted to verify the validity of the measures and the internal factors, and the 

results are discussed in Chapter IV. 



55 
 

 

 For each teacher, three other pieces of data were gathered from the school district and 

coded to maintain anonymity while allowing the information to be linked to the survey results. 

The three data elements were each teacher's Marzano observation score, each teacher's Florida 

value-added measure (VAM) score in mathematics, and each teacher’s overall mathematics 

evaluation score. Each teacher’s Marzano score and VAM score were used for research questions 

1 and 2.  

Table 2  

Typical Validity Measures for Teachers’ Sense of Efficacy Scale and Mathematics Teaching 
Efficacy Beliefs Instrument 

Tool Researchers and Study 
Overall 
Validity           Elements' Factor Validities 

 
   n 

   Instruction Management Engagement 
 

 
 

TSES Tschannen-Moran & Hoy, 2001, p. 800 0.90 0.86 0.86 0.81     366 

TSES Heneman et al., 2006, p. 18 0.89 0.77 0.90 0.84  1,075 

TSES Klassen et al., 2009, p. 74 0.87 0.76 0.88 0.82  137 

TSES Head, 2012, p. 69 0.93 0.83 0.85 0.83 26 

TSES Tschannen-Moran & Hoy, 2007, p. 15 0.93 0.87 0.88 0.84     255 
   
 
  Tool Researchers and Study 

 
       Overall 
       Validity    Elements' Factor Validities          n   

 

   
Personal  
Math TE Math OE  

  

MTEBI Enochs et al., 2000, p. 196 0.92 0.88 0.77 324 
  

MTEBI Farmani & Khamesan, 2011, p. 11 0.73 0.80 0.66 140 
  

MTEBI Althauser, 2010, p. 71  0.90 0.90 0.74  35 
  

MTEBI Head, 2012, p. 101 0.77 0.74 0.86 263 
  

MTEBI Kieftenbeld et al., 2011, p. 44 0.85 0.89 0.81           217 
  

 
Notes: Validity scores are Cronbach’s alpha measures. Althauser (2010): Scores are preservice scores from the 
study; Outcome expectancy is noted as "general efficacy" in the study but used the same questions as OE for the 
MTEBI instrument; n-value low for valid confirmatory analysis. MTEBI = Mathematics Teaching Efficacy Beliefs 
Instrument; TSES = Teacher Sense of Efficacy Scale 
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 The final scores included within the study, used for question 3, were evaluation scores, 

which included a blend of 60% evaluation ratings from the principal evaluator using the Marzano 

evaluation model and 40% value-added scores in mathematics (Florida Department of Education, 

2011). The scores were used to determine an overall rating for each teacher: Highly Effective, 

Effective, Needs Improvement, or Unsatisfactory. This variable, used only for the third research 

question, was an ordinal value. The dependent variable, therefore, was a composite measure, 

combining both teaching performance and student achievement growth (Copa, 2012). 

A school district employee served as a surrogate to administer the survey instruments. 

The surrogate matched the data with the evaluation results in such a manner that the researcher 

did not have any personally identifiable information. This method was proposed because of the 

sensitivity surrounding teacher evaluation data in a high-stakes environment. The method of 

using a surrogate addresses the ethical consideration of privacy (Drew, Hardman, & Hosp, 2008). 

Conversely, using a surrogate would have masked the identity of the researcher, and one may 

question whether the approach is consistent with the ethical obligation to be open and honest 

(Drew, Hardman, & Hosp, 2008). When one weighs the ethical consideration of privacy against 

openness, privacy is the more impactful risk to the subjects. Additionally, validity was enhanced 

by using a surrogate because subjects, not knowing who the researcher was, were not likely to 

answer questions based on what they thought the researcher wanted them to say; thus one 

potential element of bias was removed. 

Analytic Methods 

 Three different methods were used to analyze the data. Data analysis was conducted 

using SPSS. For research question 1, the independent variables were each teacher’s level of 

efficacy as measured by two Likert-scale tools, which were converted into scale scores. The 
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dependent Marzano score variable, however, was nominal. When data are continuous in nature, 

and represented via the nominal and interval scales of measurement, the point-biserial correlation 

coefficient allows the researcher to best determine the relationship between the variables under 

investigation (Salkind, 2013). 

For research question 2, the independent variables remained each teacher’s two self-

efficacy measurement tools, both converted to scale scores. The dependent variable for this 

question was the value-added score, which was an interval variable. When the researcher wishes 

to establish the mathematical relationship between two scale or interval variables, the statistic of 

choice is a single regression (Salkind, 2013). 

 For the third research question—the relationship between multiple factors and teacher 

evaluation scores—a multiple regression model was used. When the researcher’s interest in an 

investigation is to determine the predictive robustness of independent variables, multiple 

regression is generally the statistic of choice (Field, 2013; Laerd Statistics, 2014). 

Research question 1: What is the relationship between teachers' levels of self-efficacy and 

teacher observation scores derived from the Marzano evaluation system? For this portion of the 

study, the independent variables were the teachers’ sense of efficacy, measured by the TSES 

(Woolfolk & Hoy, 2001) and measured again by the MTEBI (Enochs et al., 2001). Evaluation 

scores were obtained using the Marzano model (Marzano, 2013) as the dependent variable. The 

overall scores from 12 evaluation experiences (some formal, some informal, and some drop-in) 

were combined to create numerical composite performance scores for the each teacher. This 

question was addressed by using a point-biserial regression. 

Research question 2: What is the relationship between teachers' sense of self-efficacy and 

their Florida State value-added scores in mathematics?  For this portion of the study, the 
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independent variables were the teachers’ sense of efficacy, measured by the TSES (Woolfolk & 

Hoy, 2001) and measured again by the MTEBI (Enochs et al., 2001). The dependent variable was 

each teacher’s VAM scores (Copa, 2012, Braun, 2005). This question was addressed by using a 

single regression. The value-added scores for each teacher ranged from -4.0 to 4.0, with a score 

of 0 being the expected mathematical growth for the teacher’s students, and the measures, either 

negative or positive, being z scores denoting how many standard deviations from the expected 

value the teacher's students' scores fell. In other words, a negative score meant less growth than 

expected, and a positive score meant more growth than expected in a given year. This question 

was addressed using a single regression.  

Research question 3: What proportion of influence do the following have on a teacher’s 

evaluation rating:  teacher sense of efficacy, as measured by the Tschannen-Moran & Hoy 

instrument; mathematics teaching efficacy, as measured by the MTEBI; years of teaching 

experience; mathematics instructional professional development; and mathematics coursework 

attained? This portion of the study utilized a multiple regression analysis. The five independent 

variables tested were the TSES, the MTEBI, the teachers’ years of experience, the teacher's 

mathematics professional development, and the teachers’ levels of mathematics training in 

college. The dependent variable was each subject's summative evaluation score. This method 

allowed for identification of the variance of each predictor as well as the combined effect of the 

predictors. 

Ethical Considerations  

 Throughout the design, implementation, and reporting phases of the investigation, ethics 

were addressed. Ethical elements included a) disclosure and consent, b) voluntariness, c) ethical 
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use of incentives, d) review of risks to subjects, e) costs and benefit of deception, f) institutional 

review., g) site permission, h) consent from other researchers and i) reporting of data. 

 Disclosure and consent. The study gleaned information from a survey as well as 

teachers' evaluation data. A surrogate researcher mailed the electronic survey request to all 

fourth- and fifth-grade teachers in the school district. All subjects were adult teachers and were 

capable of giving consent. The survey was described to the potential subjects in the electronic 

introduction, and subjects were invited to click on the survey link to participate. 

 The first page of the electronic survey was the Informed Consent Form (see Appendix E). 

The Informed Consent Form explains the purpose of the study, that a survey would be 

administered, that participants' evaluation results would be obtained by the researcher, the use of 

coding to keep identities of subjects anonymous, and that the subjects had no obligation to 

complete the survey if they decided to stop prior to completion. Many subjects appeared to 

understand that they could stop early; 46 subjects began the survey, but only 32 actually 

completed the instrument. By continuing, potential subjects provided consent to take the survey 

as well as to have their evaluation data released and linked to their survey through coding. The 

surrogate researcher sent two reminder notices to potential subjects to encourage participation 

(Appendix F). 

 Voluntariness. The Informed Consent Form was clear that participation was voluntary 

and there would be no repercussions for non-participation. The research surrogate served as a 

liaison between the researcher and the subjects. The liaison did not supervise any of the potential 

subjects, so there was no implicit requirement to participate. 

 Ethical use of incentives. As an incentive, potential subjects were informed that a 

drawing would be held for a prize to thank them participating. Two participants were selected by 
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the surrogate researcher to each receive a $50 gift card to a local supermarket. The researcher 

successfully completed the Protecting Human Research Participants training provided by the 

National Institutes for Health (NIH) (see Appendix K). The three primary considerations to 

consider with human research, consistent with the NIH training are beneficence, respect for 

persons, and justice. The beneficence test weighs the potential risk of participation with the 

benefit of the incentive (Grant & Sugarman, 2004; Singer and Bossarte, 2006). In the case of this 

study, the participatory risk was low, especially given the coding of data and anonymous 

reporting of results. Evaluation results are personal, and their release could have negative 

professional consequences. However, in Florida, evaluation results become a public record 

within a year of release to the teacher. The risk of a coded release to the researcher, although 

posing some potential privacy risk to the subjects, likely posed less risk than a legal release of 

the information to a local newspaper would pose. The incentive initiated by the researcher was 

participation in a drawing for two prizes of diminutive value, $50 worth of groceries. The low 

level of risk, when combined with the minimal value of the incentive, met the beneficence test. 

Respect, consistent with the Belmont Report (U.S. National Commission for the Protection of 

Human Subjects of Biomedical and Behavioral Research, 1979) primarily involves the potential 

subjects' autonomy, which was addressed by administering informed consent and the absence of 

a vulnerable sampling pool. The issue of justice was addressed through the non-discriminatory 

administration of the survey. The study did offer an incentive, but did not meet the operational 

standard of being coercive or even the lesser standard of being manipulative (Grant & Sugarman, 

2004; Singer and Bossarte, 2006). 

 Review of risks to subjects. The primary risks to subjects was release of personally 

identifiable survey or performance evaluation information. Use of a surrogate school district 
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employee to administer the survey, link the evaluation data to the surveys using a coding system, 

and provide the data to the researcher, devoid of any personally identifiable information, 

mitigated the risk of loss of privacy (Creswell, 2012; Drew, Hardman, & Hosp, 2008). At no 

point did the researcher know the personal identity of any subject. Additionally, data was 

reported in such a way as to protect the identity of individual subjects. 

 Costs and benefit of deception. When considering research ethics, one must consider 

the costs and benefits of deception (Drew, Hardman, & Hosp, 2008). The potential subjects for 

the study did not know the identity of the researcher. This omission decision was due to several 

factors, namely, anonymity of subjects and reducing any risk of perceived coercion. By 

identifying a school district surrogate to administer the survey and using coding to gather the 

evaluation results, the researcher provided an additional layer of anonymity for the subjects. The 

information was released to the researcher as a fully anonymous data file. The researcher holds 

an administrative position in a Florida school district that is responsible for administration of 

hiring and human resources oversight. If the researcher's identity had been known to the potential 

subjects, they may have perceived a level of coercion to participate or perceived that 

participation would somehow have a nexus to employment decisions. Through use of a surrogate 

who helped keep distance between the subjects and the researcher, the researcher avoided any 

perceived risk of coercion or conflict. The benefits afforded by using a surrogate researcher 

outweighed the costs. 

 Institutional review. Consistent with NIH requirements, Northwest Nazarene University 

administers an institutional review board, called the Human Research Review Committee. The 

committee reviewed the study and provided its approval (Protocol Number 2514931). 
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 Site permission. The superintendent of the school district where the study took place was 

made aware of the scope of the study and plan for administration and provided written 

permission for the study to be conducted (see Appendix D). 

 Consent from other researchers. The study involved a number of elements as part of 

the conceptual framework that were developed by other researchers. Because these elements are 

not the researcher's original work, permission was sought to include these elements within the 

study. The two survey instruments, the Teacher Sense of Efficacy Scale (TSES) and the 

Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) were used to identify teachers' 

efficacy beliefs. Woolfolk-Hoy, on the Ohio State University website, grants electronic 

permission to use the TSES (2001) for scholarly research (see Appendix I). Permission was also 

obtained from Enochs and Huinker to use the MTEBI (2000) (see Appendix J). A key component 

of the theoretical framework for this study is Bandura's triadic reciprocal determinism diagram 

(Bandura, 1986). Bandura granted written permission to include the diagram (Appendix B). 

Lindsey N. Devers, Senior Research Analyst with Learning Sciences International, granted 

permission to include the Marzano Learning Map (2011) within the dissertation (Appendix C). 

Its inclusion was necessary to add clarity to the observation scores used as data points within the 

study. One of the documents, published by the State of Florida to describe the value-added model 

(Florida Department of Education, 2011) included a notation that it is a draft document, and that 

it may not be reproduced or cited. The Deputy Commissioner of Education for the State of 

Florida was contacted and verified that the document is indeed a final document and that it may 

be cited (Appendix L). 

 Reporting of data. Results of the study are presented in a manner that prevents subjects 

or their data from becoming personally identifiable. Due to the use of a surrogate, the researcher 
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had no identity information for the subjects. Data was presented in an aggregate manner, 

preventing any individual score or pair of scores from being known to the reader. The manner of 

reporting meets the ethical standard of privacy (Drew, Hardman, & Hosp, 2008; Howe & Moses, 

1999). The analysis methodology for each of the research questions is correlation. Causal 

attribution is not included as a descriptor within this research, given that correlations indicate 

relationships between sets of data (Creswell, 2012). 

Delimitations 

 The study is delimited to teachers of fourth- and fifth-grade mathematics in a district on 

the east coast of Florida. The study is delimited to the Marzano teacher evaluation model, VAM 

scores in mathematics derived as required by the State of Florida, and evaluation scores for 

teachers as prescribed by the State of Florida. The researcher also elected to delimit the study to 

subjects in a single county. Student and staff demographics are only somewhat similar to those of 

the state, and although efficacy values are not typically related to race or gender (Tschannen-

Moran & Hoy, 2007), one should be cautious about generalizing to the state-wide population of 

teachers. 

Limitations 

 The sample was delimited to 32 teachers, which is sufficient for the correlation model 

used (Charles & Mertler, 2011; Bartz, 1976), but an increased sample size would render even 

more reliable results. Additionally, the results are from using only one year of scores for teachers 

and students, and results could vary if measurements over multiple years were used. All 

evaluators were trained regarding the Marzano model and demonstrated proficiency in the model 

utilizing assessments to ensure inter-rater reliability, which acts as a control. Evaluators also 

participated in annual training and peer review to ensure stable scoring. Limitations of the study 
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include the ability to generalize to other evaluation models, the ability to generalize to other 

measures of student growth, and the ability to generalize to other content areas because this study 

is mathematics specific. Although the Florida model is based on a model founded in Tennessee 

(Braun, 2005), it is specific to one state, and results of this study may not be similar to those 

found in different settings. There also exists psychometric criticism of the value-added model 

and attribution of teacher effect (Baker, Oluwole, & Green, 2013; Braun, 2005; McCaffrey et al., 

2003). 

 The ability to generalize to geographic or demographic situations beyond the state is 

limited. Only two measures of self-efficacy were used, but other methods of delineating or 

measuring teacher self-efficacy levels exist, and using other methods could produce different 

results. 

 Within the limitations, however, this study does add to the βοδψ of research regarding 

self-efficacy and teacher classroom performance as well as student academic growth in 

mathematics. With newly created teacher evaluation systems and an increasing political interest 

in having value-added measures, this study may be helpful to those looking for antecedents to 

performance. 

 A final limitation was the ceiling effect of some of the scores. The Marzano observation 

values, summative evaluation scores, MTEBI scores, and TSES scores were all near the top of 

their respective scales. Therefore, due to lack of variance, some relationships that may be found 

with increased variance may not be identified within this study. 

Conclusion 

 Although each of the three questions involved teacher self-efficacy as a predictor 

variable, the methods used and resultant variables differed. The approach yielded several 
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important pieces of information: whether teacher self-efficacy, both generally and in 

mathematics, correlated with classroom observation scores and whether teacher self-efficacy, 

both generally and in mathematics, correlated with value-added scores. Also, results were able to 

show the degree to which general teacher self-efficacy, teacher self-efficacy for mathematics, 

years of teaching, and mathematical training correlated with teachers’ evaluation results. 

 Given that self-efficacy has rarely been used to predict evaluation ratings for teachers, 

and that the implementation of the Marzano evaluation system and value-added models are 

relatively recent, the study is timely in adding to the body of research regarding teacher self-

efficacy beliefs and the body of research for the Marzano model and value-added methods. 
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Chapter IV 

Results 

Introduction 

 Characteristics of the 32 study subjects are described, including their similarities and 

differences with district and state teachers. Validity measurements for the MTEBI and TSES are 

provided. Descriptive statistics are provided for each of the study variables, and each study 

question is addressed. These results provide a comprehensive report of the quantitative results for 

the study. 

Characteristics of Subjects 

 Of the 110 fourth- and fifth-grade teachers in the sample school district, 36 elected to 

participate in the survey, but 43 actually began the survey. Of those who began the survey, 32 

provided the data necessary to allow a link to their evaluation results. Of the 32 teachers, two 

were first year teachers with no evaluation results, and one was new to the school district with no 

evaluation results. Three of the teachers who had been members of the district staff also did not 

actually teach mathematics during the previous year, so they did not have a mathematics VAM 

score but did have a summative evaluation score. 

 The mean age of participants was 42.06 years. The minimum age was 21 and the 

maximum was 62. The distribution pattern appears to be normal, based on visual inspection of 

the frequency histogram of subject ages (see Figure 3). Analysis of skewness and kurtosis 

yielded respective values of .074 (SE = .414) and -.337 (SE = .809), further verifying a normal 

distribution. 
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Figure 3 
 
Age of Teachers 
 

Note. This histogram reflects the distribution of subjects' reported ages. 

 The mean for participants' years of teaching was 15.25 years. The minimum was 1 and 

the maximum was 34. The distribution pattern appears to be normal based on visual inspection of 

the frequency histogram of subjects' years of teaching (see Figure 4). Analysis of skewness and 

kurtosis yielded respective values of .295 (SE = .414) and -.056 (SE = .809), further verifying a 

normal distribution.  
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Figure 4  

Years of Teaching  

  Note. This histogram reflects the distribution of subjects' reported years of teaching. 

 
 The racial/ethnic composition of the 32 teachers in the sample was 93.8% White (n = 30), 

3.1% Black (n = 1), and 3.1% Hispanic/Latino (n = 1). Initially, the teachers' data was compared 

with the district's and state's teacher demographics by using a chi-square goodness of fit test. 

However, the limited sample size caused a failed assumption necessary for implementation of a 

chi-square, namely that all expected values would be greater than five. For small samples, an 

alternate method to compare a sample's composition to a population is the Fisher’s exact test 

(Lantz, 1978). The sample's racial demographics were statistically similar to those of the 
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district's personnel (p = .49085, α < .05). However, the sample's racial profile was significantly 

different from that of personnel from the state of Florida (p = .00352, not significant, α < .01). 

Because of this difference, a comparison between the sample’s district and the state of Florida 

was conducted using a chi-square goodness of fit test. The racial demographics of the sample’s 

district differed significantly from the state demographics (p = .000, α < .01). Further details 

regarding this analysis are available in Appendix A. The Simple Interactive Statistical Analysis 

web tool was used to conduct the Fisher’s exact test (Uitenbroek, 1997). Whether the sample 

school district demographics and state demographics are similar is likely inconsequential 

because self-efficacy has been shown to not vary significantly based on teacher race (Tschannen-

Moran & Hoy, 2007). 

 The gender distribution of the 32 teachers in the sample who provided gender 

information was 12.5% male (n = 4) and 87.5% female (n = 28). A chi-square goodness of fit 

test showed that the sample's gender demographics were statistically similar to those of the 

district's personnel and the state's personnel (both α < .05). According to a chi-square analysis, 

the district gender demographics, however, did vary significantly from the state profile (α < .01). 

Details regarding the gender demographic tests are also available in Appendix A.  

Validity of the Teachers’ Sense of Efficacy Scale and the Mathematics Teacher Efficacy 

Beliefs Instrument  

 Validity was tested for this implementation of both the Teachers’ Sense of Efficacy Scale 

(Tschannen-Moran & Hoy, 2001) and the Mathematics Teaching Efficacy Beliefs Instrument 

(Enochs et al., 2000). Because both instruments are commonly used for teacher self-efficacy 

research and validity is generally accepted (see Table 2), a confirmatory factor analysis was 

conducted to verify whether this administration of the surveys was similar to those of other 
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researchers. As expected, Cronbach’s alpha levels were consistent with previous research and 

sufficiently reliable (see Table 3 and Table 4). 

 The only Cronbach’s alpha level that was less than the generally accepted threshold of 

α = .7 was the outcome expectancy subscale of the MTEBI. Further exploration of this subscale 

finding showed that if question nine was removed, the alpha level increased from .654 to .693. 

The survey item is, “The inadequacy of a student’s mathematics background can be overcome by 

good teaching.” On face validity, this item appears to be a proper descriptor of outcome 

expectancy. To remove the item would mean implementation of the survey in a form different 

than its consistently tested format. Outcome expectancy subscale scores are frequently lower 

than the personal mathematics teaching efficacy and MTEBI general alpha levels (see Table 2), 

so this implementation is consistent with previous findings. This item also did not compromise 

the MTEBI general reliability level. For these reasons, the item was not excluded when data 

analyses were conducted regarding the research questions. 

Table 3  
 
Validity Measures for the Teachers’ Sense of Efficacy Scale (TSES) 
            
Overall Validity  Elements' Factor Validities  

 Instruction Management Engagement 

.848 .758 .766 .811 
Note. Validity scores are Cronbach’s alpha measures. 
 
Table 4 
 
Validity Measures for the Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) 
            

Overall Validity Elements' Factor Validities 

 Outcome Expectancy Personal Mathematics Teaching 
Efficacy 

.783 .654 .899 
Note. Validity scores are Cronbach’s alpha measures. 
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Descriptive Results for Survey Variables 

 
 Descriptive statistics for each variable in the study were reviewed. The results of these 

analyses are described in this section.  

College Coursework. A composite value was computed to identify the relative rigor of 

college mathematics coursework for each subject. Each course was assigned a numerical value 

identifying its relative difficulty. A composite mean score was then computed to denote a holistic 

description of the mathematical coursework each had successfully passed. The numerical values 

were as follows: 

Remedial College Mathematics 1 

Mathematics Methods 1 

College Algebra 2 

College Geometry 2 

Trigonometry 2 

Math Analysis or Pre-Calculus 3 

Statistics 3 

Calculus 4 

Discrete Mathematics 4 

 Use of this system allowed for a relative ranking of the teachers' math experience, with a 

“1” denoting limited mathematical rigor and a “4” denoting maximum mathematical rigor. The 

subjects' math attainment scores ranged from 1.00 to 2.67, with a mean of 1.96 (SE = .079). The 

Shapiro-Wilk test confirmed normality of college educational attainment in mathematics (.950,  

p > .05). 
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Professional Development. Teachers self-reported the number of mathematics 

professional development units in which they had participated within the previous five years. 

Subjects were asked to identify the number of units by choosing 0, 1-5, 6-10, 11-15, 16-20, or 

21+ units. Because the choices included no professional development and greater than 21 units, 

which have different spans than the other options, the ratings were ranked and treated as ordinal 

variables. Subjects noted participation in all six levels of professional development (see Figure 

5). However, the frequencies were not statistically normal. The Shapiro-Wilk test yielded a score 

of .893 (p < .05). This finding lends itself to use of a Spearman rho when identifying 

correlations, given that assumptions of normality and interval scale were not met. 

Figure 5 
 
Frequency of Professional Development in Mathematics  

 
 
Note. Subjects are ranked by level, depending on the number of hours of mathematics 
instructional professional development they have participated in within the last five years. A rank 
of 1.00 represents zero hours, 2.00 represents 1-5 hours, 3.00 represents 6-10 hours, 4.00 
represents 11-15 hours, 5.00 represents 16-20 hours, and 6.00 represents 21+ hours.  
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 MTEBI general. The MTEBI general scores yielded a mean of 4.038 (SE = .0598). The 

minimum score was 3.39 and the maximum score was 4.65. The data met assumptions of 

normality with kurtosis of -.581 (SE = .809) and skewness of -.403 (SE = .414). A Shapiro-Wilk 

test also yielded a value of .977 (p > .05), further verifying normality. Figure 6 shows the 

distribution. 

Figure 6 

Distribution of MTEBI General Scores 

              
 
 MTEBI subscales. The MTEBI has two subscales: outcome expectancy and personal 

mathematics teaching efficacy. The outcome expectancy subscale yielded a mean value of 3.63 

for this administration (SD = .414, N = 32). The minimum score was 2.60, and the maximum 

score was 4.20. The values for skewness and kurtosis were -.479 (SE = .414) and -.349 (SE = 
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.809), respectively. A Shapiro-Wilk test yielded a value of .950 (p > .05), verifying the 

assumption of normality (see Figure 7). 

Figure 7   

Frequencies of MTEBI Outcome Expectancy Subscale Values 

            
 

 The personal mathematics teaching efficacy subscale yielded a mean value of 4.354 (SD 

= .543, N = 32). The minimum score was 3.08 and the maximum score was 5.00. Testing for 

skewness yielded a value of -.580 (SE = .414) and kurtosis yielded a value of -.480 (SE = .809). 

Although these values are consistent with an assumption of normality, the Shapiro-Wilk test 

yielded a value of .927 (p < .05), failing to meet the α = .05 level required to verify normality. 

By viewing the histogram (Figure 8), one can see that the values were clustered toward the high 

portion of the scale, which is probably the reason the scores cannot be considered normal. This 
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subscale is not a primary element of the study's research questions, but the lack of normality is 

worth noting. 

Figure 8 

Frequencies of MTEBI Personal Mathematics Teaching Efficacy Subscale Values  

              
 

 TSES general. The TSES general scores yielded a mean of 7.849 (SD = .120). The 

minimum score was 6.42 and the maximum score was 9.00. The data met assumptions of 

normality with kurtosis of -.494 (SE = .809) and skewness of -.389 (SE = .414). The Shapiro-

Wilk test also yielded a value of .959 (p > .05), further verifying normality. Figure 9 shows a 

histogram of the results. 
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Figure 9 

Frequencies of TSES General Scores 

                         

 TSES subscales. The TSES has three subscales: engagement, instruction, and 

management. The engagement subscale (see Figure 10) yielded a mean value of 7.648 (SD = 

.168, N = 32). The minimum score was 5.25, and the maximum score was 9.00. The values for 

skewness and kurtosis were -.823 (SE = .414) and -.320 (SE = .809), respectively. Although 

these values are consistent with an assumption of normality, A Shapiro-Wilk test yielded a value 

of .891 (p < .05), failing to meet the α = .05 level required to verify normality. Although the 

subscale is not directly related to any of the study's research questions, the lack of normality 

should be noted. 
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Figure 10 

Frequencies of TSES Engagement subscale Scores 

    

  
 
 The instruction subscale of the TSES (see Figure 11) yielded a mean value of 7.758 (SD 

= .1570, N = 32). The minimum score was 5.25 and the maximum score was 9.00. Testing for 

skewness yielded a value of -.567 (SE = .414) and kurtosis yielded a value of .518 (SE = .809). 

These values are consistent with an assumption of normality, and the Shapiro-Wilk test yielded a 

value of .945 (p > .05), meeting the α = .05 level required to verify normality. The instruction 

subscale results can be considered normal.  
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Figure 11 

Frequencies of TSES Instructional subscale Values      

           

The classroom management subscale (see Figure 12) yielded a mean value of 8.141 (SD = .1289, 

N = 32). The minimum score was 6.75, and the maximum score was 9.00. The values for 

skewness and kurtosis were -.301 (SE = .414) and -1.086 (SE = .809), respectively. Although 

these values are consistent with an assumption of normality, a Shapiro-Wilk test yielded a value 

of .901 (p < .05), failing to meet the α = .05 level required to verify normality. Although the 
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subscale is not directly related to any of the study's research questions, the lack of normality 

should be noted. 

Figure 12 

Frequencies of TSES Classroom Management Subscale Values 

  
Mathematics value-added scores. For the subjects of this study, the mean mathematics 

VAM score was .104 (SD = .171, n = 26). The minimum VAM value was -.206 and the 

maximum value was .524. The values for skewness and kurtosis were .621 (SE = .456) and .333 

(SE = .887), respectively. The Shapiro-Wilk test yielded a value of .966 (p > .05). These results 

lead to an appropriate assumption of normality. This can also be verified by viewing the 

frequency histogram (Figure 13). VAM scores are derived from z-scores across the state of 

Florida, so one would expect the subjects’ scores to follow a normal pattern. 
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Figure 13 

Frequencies of Mathematics Value-Added Measures 

        

 
Note. Mathematics value-added scores follow a reasonably normal pattern. Note, however that the “zero” 
point is slightly to the left of the peak of the curve. 
 

Marzano instructional practice scores. All subjects had earned Marzano evaluation 

scores of Needs Improvement, Effective, or Highly Effective. One subject had a score of Needs 

Improvement (denoted by “2”), seventeen subjects had earned an Effective score (denoted by 

“3”), and nine subjects had earned a score of Highly Effective (denoted by “4”). Given the lack 

of variance for these scores, one would expect the data to fail tests for normality. The Shapiro-

Wilk value was .604 (p < .05), verifying the expected non-normal distribution (see Figure 14).  
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Figure 14 

Frequencies of Marzano Instructional Practice Scores 

    

 
 
 

Summative evaluation scores. The mean summative evaluation score for the teacher-

subjects was 3.35 (SE = .095, n = 29). The minimum score was 2.00 and the maximum score 

was 4.00. The lack of score variance leads one to suspect that the distribution was not normal. 

The Shapiro-Wilk test yielded a value of .914 (p < .05) verifying that the distribution was not 

normal (see Figure 15). 
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Figure 15 

Frequencies of Summative Evaluation Scores 

      
 
Note. Shows the number of subjects with each summative evaluation score. Scores are composed 
of 40% value-added scores and 60% Marzano instructional practice scores. 

 
 The lack of normality for the Marzano observation scores and summative evaluation 

scores verify that the appropriate correlational test is a Spearman rho. The Spearman rho is 

appropriate when normality cannot be assumed, or when one or both variables are ordinal (Field, 

2013). 

Research Questions 

  Question 1. What is the relationship between teachers' levels of self-efficacy and 

teacher observation scores derived from the Marzano evaluation system? To address this 
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question, both mathematics teaching self-efficacy and general teaching self-efficacy were 

explored as possible predictor variables. 

 Mathematics self-efficacy and Marzano scores. The analysis conducted was to identify 

the degree of relationship between the subjects’ mathematics self-efficacy scores, as measured by 

the MTEBI, and their teacher instructional practice (IP) scores derived from the Marzano 

evaluation system. To conduct this analysis, a Spearman rho correlation was run. The null 

hypothesis was that there is no significant relationship between MTEBI scores and IP scores. The 

alternative hypothesis was that there is a significant relationship between MTEBI scores and IP 

scores.  

 Based on the Spearman rho results (see Table 5), the null hypothesis is retained, leading 

to the conclusion that there is not a significant relationship between teachers’ general self-

efficacy for teaching mathematics and teachers’ scores for instructional practice. The low 

coefficient, even if the correlation had shown to be significant, would verify no relationship due 

to its proximity to zero. 

Table 5 
 
Correlations between Mathematics Efficacy Levels and Marzano Instructional Practice Scores 
 
  IP scores  
 r Significance n 
MTEBI 
 

.061 .755 29 

Outcome expectancy factor 
 

.261 .171 29 

Personal mathematics teaching efficacy factor -.090 .641 29 
Note: No correlations were significant (α < .05) 
 

 Although not a primary focus of the research question, subscale analyses were also 

conducted. The two subscale factors for the MTEBI are outcome expectancy and personal 
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mathematics teaching efficacy (see Table 5).Although the correlation coefficient was somewhat 

higher for the outcome expectancy factor than for the overall mathematics self-efficacy score, the 

significance level was not sufficient to verify a relationship. In addition, the correlation 

coefficient for the personal mathematics teaching efficacy factor was close to zero and slightly 

negative. Therefore, the null hypothesis is retained of no relationship between the subscale 

factors and IP scores. 

 General self-efficacy and Marzano scores. The other portion of question 1 attempts to 

identify the degree of relationship between the subjects’ general teaching self-efficacy scores, as 

measured by the TSES, and teacher IP scores derived from the Marzano evaluation system. To 

conduct this analysis, a Spearman rho correlation was run. The null hypothesis was that there is 

no significant relationship between TSES scores and IP scores. The alternative hypothesis was 

that there is a significant relationship between TSES scores and IP scores.  

 Based on the Spearman rho results (see Table 6), the null hypothesis is retained, leading 

to the conclusion that there is not a significant relationship between TSES scores and IP scores 

for the subjects. The low negative coefficient, even if the correlation had shown to be significant, 

would actually verify no relationship between general teacher efficacy and Marzano IP scores. 

Table 6 
 
Correlations between Teacher Self-Efficacy Levels and Marzano Instructional Practice Scores 
 
   IP scores  
  r Significance n 
TSES 
 

 -.074 .701 29 

Engagement factor 
 

 .149 .441 29 

Instructional factor 
 

 -.195 .311 29 

Management factor  .048 .806 29 
Note: No correlations were significant (α < .05) 
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 Although not a primary subject of this question, TSES subscale analyses were also 

conducted. The three subscale factors for the TSES instrument are efficacy for engagement, 

efficacy for instruction, and efficacy for management (see Table 6). Although the correlation 

coefficient was somewhat higher for the engagement factor than for the overall teacher self-

efficacy score, the significance level was not sufficient to verify a relationship. For the 

instruction factor, the negative correlation coefficient would have supported an inverse 

relationship between general teacher self-efficacy and IP scores, had the test been significant. For 

the final factor of management, the coefficient was close to zero so that even if significance had 

existed, no relationship would have been indicated. In summary, the null hypothesis of no 

relationship to IP scores is retained for all three TSES subscale factors. 

 Further analyses. As an additional step, even though it was not part of the data analysis 

plan, a t test for equality of means was conducted. This extra step was taken because the IP data 

yielded subjects who had either Effective or Highly Effective scores, with the exception of one 

subject who was assigned a Needs Improvement score. None of the subjects who completed the 

survey were categorized as Unsatisfactory. The lack of variance for the IP scores may have 

contributed to the lack of relationship between IP performance and self-efficacy. For each of the t 

tests, the null hypothesis was that there is no significant difference between the means. The 

alternative hypothesis for each case was that there is a significant difference between the means. 

For each test, equal variances were assumed due to F scores yielded from Levene’s test for 

equality of variances (α > .05). 

 For the MTEBI t test analysis, the subjects were divided into two groups, those with 

Effective scores, and those with Highly Effective scores. For the general MTEBI measure, 



86 
 

 

subjects with Effective evaluations did not show significantly different levels than teachers with 

Highly Effective evaluations. The null hypothesis was retained, indicating no significant 

difference (see Table 7).  

Table 7 

Mathematics Teaching Efficacy t test Results 

 Effective Evaluation Highly Effective Evaluation t scores 
 M SE n M SE n t score Sig. 
MTEBI 
 

4.0815 .06547 19 4.1227 .12746 9 -3.20 .752 

Outcome 
Expectancy 
Factor 
 

 
3.5474 

 
.09532 

 
19 

 
3.8333 

 
.12134 

 
9 

 
-1.765 

 
.089 

Personal 
Mathematics 
Teaching 
Efficacy Factor 

 
4.4960 

 
.12106 

 
19 

 
4.3469 

 
.12106 

 
9 

 
.726 

 
.475 

Note: No differences demonstrated significance (α < .05, two-tailed) 

 For the MTEBI outcome expectancy subscale t test analysis, subjects with Effective 

evaluations also did not show significantly different levels than teachers with Highly Effective 

evaluations. The null hypothesis is retained, indicating no significant difference (see Table 7).  

For the MTEBI personal mathematics teaching efficacy subscale t test analysis, subjects 

with Effective evaluations again did not show significantly different levels than teachers with 

Highly Effective evaluations. In fact, although not significant, the Highly Effective teachers’ 

mean was slightly lower than the mean for Effective teachers. The null hypothesis is retained, 

indicating no significant difference (see Table 7).  

 For the TSES t test analysis, the subjects were divided into the same two groups: those 

with Effective scores, and those with Highly Effective scores. For the general TSES measure, the 

mean self-efficacy score for Highly Effective teachers was slightly lower than the score for 
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Effective teachers. However, the difference is not significant and the null hypothesis was retained 

(see Table 8).  

 For the TSES engagement, instructional, and management subscale t test analyses, 

subjects with Effective evaluations did not show significantly different levels than teachers with 

Highly Effective evaluations. For each subscale, the null hypothesis is retained (see Table 8).  

Table 8 

General Teacher Efficacy t test Results 

 Effective Evaluation Highly Effective 
Evaluation 

t scores 

 M SE n M SE n t score Sig. 
TSES 
 
 
 

7.9605 .13524 19 7.8056 .27604 9 .570 .574 

Engagement Factor 7.6447 .18762 19 7.8056 .36271 9 -.437 .666 

Instructional Factor 7.9342 .15513 19 7.4167 .39747 9 1.473 .153 

Management Factor 8.3026 .14632 19 8.1944 .26607 9 .387 .702 

Note: No differences demonstrated significance (α < .05, two-tailed) 

In summary, for question 1, no significant correlations were found between Marzano 

instructional practice scores and teachers' sense of efficacy, either generally or specifically in 

mathematics. Because there were no significant relationships, the planned point-biserial 

regression was not conducted. 

Given a lack of variance in instructional practice scores, an analysis was conducted to 

identify any significant differences between efficacy levels of teachers who had Effective scores 

and those who had Highly Effective scores. No significant differences were found for either the 

general measures (TSES), mathematics-specific measures (MTEBI), or their respective 

subscales.  
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 Question 2. What is the relationship between teachers' sense of self-efficacy and their 

Florida State value-added scores in mathematics?  To address this question, both mathematics 

teaching self-efficacy and general teaching self-efficacy were explored as possible predictor 

variables. 

 Mathematics self-efficacy and mathematics value-added scores. The analysis was 

conducted to identify the degree of relationship between the subjects’ mathematics self-efficacy 

scores, as measured by the MTEBI, and teacher value-added scores in mathematics. To conduct 

this analysis, a Pearson correlation was run. The null hypothesis was that there is no significant 

relationship between MTEBI scores and value-added scores. The alternative hypothesis was that 

there is a significant relationship between MTEBI scores and value-added scores.  

Initially, correlations were run between MTEBI scores and mathematics VAM scores. 

Both are scale variables, so the Pearson model was selected. Results are shown in Table 9. 

Table 9 
 
Correlations for Mathematics Teaching Efficacy and Mathematics VAM Scores 
 
 
 

Mathematics VAM  scores 
 r Significance N 
MTEBI 
 

.527 .006* 26 

Outcome expectancy factor 
 

.582  .002* 26 

Personal mathematics teaching efficacy factor .264       .192 26 
Note: * denotes significance (α < .01) 

The resulting r2 value is .278, with an adjusted r2 value of .248. The resultant effect size 

based on the adjusted r2, therefore, is .3298, which is considered a large effect size (Cohen, 1992; 

Durlak, 2009). These data results support the concept that mathematics VAM can be predicted by 

teachers' mathematics self-efficacy. 
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The model's residuals were visually inspected for heteroscedasticity and did not show a 

problematic pattern.When a linear regression was run for the MTEBI scores and mathematics  

VAM scores, the unstandardized coefficient was .285 with an intercept of -1.869. The linear 

regression equation, therefore, is: 

  math VAM =  -1.869  +   .285 *  MTEBI   

 Each of the MTEBI subscales was also analyzed for a relationship with mathematics 

VAM scores (see Table 9). For outcome expectancy, the alternative hypothesis was adopted, 

indicating that outcome expectancy did significantly predict mathematics VAM. However, for the 

personal mathematics teaching efficacy subscale, the null hypothesis was supported; there exists 

no significant relationship for this subscale. 

 General self-efficacy and mathematics value-added scores. The analysis was conducted 

to identify the degree of relationship between the subjects’ general self-efficacy scores, as 

measured by the TSES, and teacher value-added scores in mathematics. To conduct this analysis, 

a Pearson correlation was run. The null hypothesis was that there is no significant relationship 

between TSES scores and value-added scores. The alternative hypothesis was that there is a 

significant relationship between TSES scores and value-added scores.  

Initially, correlations were run between TSES scores and mathematics VAM scores. Both 

are scale variables, so the Pearson model was selected. Based on the Pearson results (see Table 

10), the null hypothesis was supported that there is no significant relationship between general 

teachers' self-efficacy and their mathematics VAM scores. 

The three subscales of the TSES were also analyzed to identify relationships with 

mathematics VAM scores. The subscales are engagement, instruction, and management (see 
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Table 10). The null hypothesis was supported that there is no significant relationship between 

teachers' engagement self-efficacy and their mathematics VAM scores. 

For TSES-instruction and VAM, the null hypothesis was also supported. Even had the 

finding been significant, the correlation value was close to zero. There is no significant 

relationship between teachers' engagement self-efficacy and their mathematics VAM scores (see 

Table 10). 

For TSES-management and VAM, the null hypothesis was again supported. Even had the 

finding been significant, the correlation value was again close to zero. There is no significant 

relationship between teachers' management self-efficacy and their student's mathematics VAM 

scores (see Table 10). 

Table 10 
 
Correlations for Teachers’ Sense of Efficacy Scale and Mathematics VAM Scores  
 
 Mathematics VAM scores 
 r Significance n 
TSES 
 

.172 .402 26 

Engagement factor 
 

.313 .119 26 

Instructional factor 
 

.056 .787 26 

Management factor 
 

.019 .928 26 

Note: No correlations were significant (α < .05) 
 

In summary, the answers to question 2 supported by the study data are that mathematics 

VAM can be predicted by teachers' mathematics self-efficacy, with a large effect size (Cohen, 

1992; Durlak, 2009). However, mathematics VAM is not predicted by general self-efficacy. 

Within the mathematics self-efficacy construct, outcome expectancy significantly predicts 
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mathematics VAM, but the personal mathematics teaching subscale does not. No subscales of the 

TSES predict mathematics VAM. 

 Question 3. What proportion of influence do the following have on a teacher’s evaluation 

rating:  teacher sense of efficacy, as measured by the Tschannen-Hoy instrument; mathematics 

teaching efficacy, as measured by the MTEBI; years of teaching experience; mathematics 

instruction professional development; and mathematics coursework attained? Question 3 was 

analyzed using a multiple regression approach. For this question, the summative evaluation score 

was the dependent variable. The summative score, in accordance with Florida Statute (1012.34), 

is derived by combining the Marzano IP observation score with value-added scores as 40% of the 

total and 60% of the total, respectively. For fourth- and fifth-grade teachers, the value-added 

scores included in the summative evaluation were composed of both reading and mathematics 

VAM scores. The independent variables considered for the multiple regression included: 

• mathematics teacher self-efficacy scores (MTEBI), 

• general teacher self-efficacy scores (TSES), 

• college mathematics coursework, 

• mathematics instruction professional development, and 

• years of teaching. 

 Initially, Pearson and Spearman rho correlations were run to identify significance, as 

appropriate. One of the independent variables, professional development level, was ordinal, 

which required a Spearman rho approach. All other variables were scale scores, requiring a 

Pearson correlation.  

 When SPSS was used with all five independent variables to define a model, it only 

included MTEBI (math teaching efficacy). Professional development and MTEBI, however, both 
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independently correlated significantly with evaluation scores, .416, p =.028 and .522, p = .002, 

respectively, so this was explored further as the linear regression model was developed. 

 Professional development and mathematics teaching efficacy were the only real 

contributing factors toward summative evaluations. Development of a linear regression model, 

therefore, focused on these two elements and disregarded the others. Attempts were made to 

develop a hierarchical multiple regression model. The two elements were introduced to the 

model in two different orders to explore the relationships and correlations. 

Table 11 

Correlations for Multiple Regression Elements 

 Summative Evaluation Scores * 
Scores: 1-4, min = 2.0, Max = 4.0, 

M  = 3.1393, SD = .52939 
 Pearson r              

Significance 
Spearman rho                
Significance 

TSES, general   
Scores 1-9, min = 6.42, max = 9.00,  
M = 7.8490,  SD = .67814 
 

0.190                            
.167 

 

MTEBI, general  
Scores 1-5, min = 3.39, max = 4.65, 
M = 4.0381, SD = .33834 
 

0.522  **                        
.002 

 

Years of teaching  
min = 1, max = 34, 
M = 15.25, SD = 8.144 
 

0.120                            
.272 

 

Professional development level* 
Scores 1-6, min = 1, max = 6 
M = 3.0313, SD = 1.0313 
 

 0.416  **  
.028 

College mathematics coursework 
Scores 1-4, min = 1.00, max = 2.67 
M = 1.9603, SD = .44872 

-0.147                           
.456 

 

Notes:  *Denotes ordinal score **Denotes significant correlation (α < .05) Correlations are between each multiple 
regression element and summative evaluation scores. Two relationships were significant: MTEBI and summative 
evaluation scores, and professional development and summative evaluation scores. 
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 When professional development was introduced first, its r value was .327, with an r2 

value of .107, and an adjusted r2 of .072, which was not significant (p = .090, α < .05). However, 

when math teaching efficacy was added, the new adjusted r2 was .215 with that factor's 

individual significance at .025. The combined significance of the two was .019. Although 

professional development in isolation did not yield a significant relationship, the addition of 

mathematics self-efficacy did yield a significant relationship (α = .05), albeit at a lower level 

than with mathematics self-efficacy in isolation. The adjusted r2 of .215 represented an effect 

size of .274, which is a medium-large effect size (Cohen, 1992; Durlak, 2009).  

 When the converse was analyzed, layering MTEBI first and then adding professional 

development second, the r value for MTEBI was .522 (p = .004, based on the F Change value). 

The r2 value was .273, with an adjusted r2 of .245.With professional development added, the r2 

change was .000. The initial model had a significance of .004 with just mathematics teaching 

efficacy, and when aggregated, the significance level was diminished to a value of .019 with 

professional development added. Professional development, therefore, had a mitigating impact 

on significance. The effect-size of this model was .325, which is considered large (Cohen, 1992; 

Durlak, 2009). 

 The aggregated regression formula was: 

 Summative score  =  -.545  +  .001* PD Level  +  .898  *  MTEBI 

However, if only MTEBI was included, the formula was: 

Summative score = -.550 + .900 * MTEBI 

Inclusion of the professional development factor within the model appeared to be trivial, at best, 

even though the two-factor model reached an acceptable level of significance (α < .05). The 



94 
 

 

model's residuals were visually inspected for heteroscedasticity and did not show a problematic 

pattern. Collinearity was also analyzed (VIF = 1.635) and the level was not problematic. 

 In summary, the answers to question 3 supported by the study data are that mathematics 

self-efficacy has a significant relationship with summative evaluation scores, but that this 

relationship is mitigated by professional development. Additionally, mathematics professional 

development’s relationship with summative evaluation scores becomes significant when teachers 

have higher levels of mathematics teaching self-efficacy. 
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Chapter V 

Discussion 

Introduction 

 Primary topics of this discussion include the study’s sample demographics, survey 

approach, individual research questions, connections to the literature, limitations, and areas for 

further research. Because the Marzano system and VAM are relatively recent phenomena within 

the high-stakes accountability movement, this study would best be described as exploratory with 

regard to their effects within education. Much more research is needed pertaining to teacher 

evaluation. However, teacher self-efficacy, as a construct, is further developed. For example, to 

date, studies have not explored the triadic reciprocal relationship between mathematics self-

efficacy, mathematics instructional professional development, and mathematics VAM. Because 

self-efficacy appears to play a pivotal role in this relationship, the study provides a new 

perspective. 

Sample Demographics 

 Demographics of the sample were analyzed for the purpose of identifying possible 

generalizability to the district and state populations of fourth- and fifth-grade teachers. Elements 

investigated were gender, race, and years of teaching. 

 The sample's gender and racial demographics were significantly similar to those of the 

district from which the sample was drawn (α < .01), but were different from those in the state of 

Florida. Given that the district's racial demographics are also significantly different from the 

state’s (α < .01), this result was to be expected. The sample's gender demographics were 

significantly similar to those of the district and the state (α < .05). However, the district's gender 
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balance is significantly different from the state’s (α < .01), with a higher percentage of males in 

the district than in the state. 

 The sample's mean years of teaching experience, 15.25, exceeded both the district and 

state values of 12.13 years and 11.66 years, respectively. However, because state reporting 

(Florida Department of Education, 2014) provides only mean values for years of teaching, no 

further analysis of similarity was possible.  

 Due to the size of the sample, comparisons of the sample to the district and state may be 

limited. These possible limitations are discussed more fully in the limitations portion of this 

chapter. 

Survey Approach  

 Related to the issue of sample size are the electronic survey methodology and sampling 

technique. For this study, the electronic survey link was sent to all fourth- and fifth-grade 

teachers within the sample school district. The approach yielded usable responses with links to 

evaluations for 32 teachers, which is only about a 27% response rate, even though reminders and 

a drawing incentive were used. Electronic surveys tend to yield higher response rates than paper 

surveys, and face-to-face interviews or observations would have caused either fewer subjects for 

the study due to lack of anonymity, or potential study bias due to a need for the researcher to 

interpret the interviews/observations. However, if a different methodology had been used, the 

sampling method could have been more strategic. For example, subjects with varied evaluation 

results could have been chosen for study at the outset. By choosing subjects strategically, the 

researcher might have mitigated the lack of Marzano score variance or evaluation score variance. 

Perhaps, future studies might use a mixed methods approach to better elicit this information. 
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Summary of Results 

Question 1. What is the relationship between teachers' levels of self-efficacy and teacher 

observation scores derived from the Marzano evaluation system? Question 1was explored 

through use of results from the TSES and MTEBI surveys. Neither set of survey data yielded 

significant correlations with Marzano observation results. Noteworthy in the data is a lack of 

variance in Marzano scores for the sample, with almost all subjects being rated as either 

Effective or Highly Effective. Perhaps a larger sample with more variance would yield different 

results. M. Toth, a researcher with the Marzano-affiliated Learning Sciences International 

(personal communication, January 19, 2015) has noted that the initial implementation of the 

Marzano evaluation model in Florida had a similar pattern, with lack of variance in scores. In 

one studied district, however, further observer training and assignment of administrators to 

teachers in other schools corresponded to increased fidelity within the scoring system. The 

tendency toward high scores, or ceiling effect, of the Marzano observation system’s 

implementation is part of a larger picture. A recently published report by the Florida Department 

of Education (Florida Department of Education, 2014c) shows a similar trend with summative 

evaluation results for Florida teachers, with only 2.3% receiving ratings of Needs Improvement, 

Developing, or Unsatisfactory. Thus far, there has also been some relationship between Marzano 

scores and VAM in Florida (M. Toth, personal communication, January 19, 2015), but that the 

relationship has been stronger on short-term repeated student performance measures, such as unit 

tests. As the model becomes more grounded, this relationship may change. Given these state-

wide circumstances, the lack of variance and relationship in this study was to be expected. 

 The findings of this study do not necessarily mean that teacher self-efficacy and teaching 

performance are unrelated. In fact, Heneman, Kimball, and Milanowski (2007) did identify a 
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significant a relationship between self-efficacy levels and observation scores using the Danielson 

evaluation model. A larger sample with more variance in Marzano evaluation scores may yield a 

relationship. Additionally, the 2013-14 school year is the second year the subjects’ school district 

used the Marzano model for observations. After the evaluation system has been implemented for 

a few more years and administrators have received further training, the scores may change. A 

later study may be warranted. 

 Noteworthy, also, is the fact that a significant correlation between Marzano observation 

scores and VAM was not identified. Although that correlation was not directly relevant to the 

questions of this research, a lack of relationship between observations and VAM is curious. A 

recent Florida study conducted with third-, fourth-, and fifth-grade teachers in a district near the 

subjects’ county yielded similar findings regarding teacher observation scores and FCAT 

achievement (Flowers, 2013). In fact, the Flowers study identified significant, but modest, 

correlations between Marzano teacher observation scores and FCAT achievement in both reading 

and math for students of third-grade teachers, but found no such correlations for either fourth- or 

fifth-grade teachers. One other study found significant correlations between evaluation ratings 

and mathematics VAM scores for third- through eighth-grade teachers in Cincinnati, OH 

(Milanowski, 2004); this study, however, did not use the Marzano model. The divergent results 

between this study and other studies indicate that this is an area for further research. These 

results also point toward a reason for including both observation data and student performance 

data, because they appear to be measuring different teacher performance dynamics. 

Question 2. What is the relationship between teachers' sense of self-efficacy and their 

Florida State value-added scores in mathematics? Question 2 was also explored through use of 

results from the TSES and MTEBI surveys. The dependent variable, however, was different; it 
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was the mathematics value-added score. There was no significant relationship between general 

teacher self-efficacy, as measured by the TSES, and VAM. However, a significant relationship 

was identified between mathematics teaching self-efficacy, as measured by the MTEBI, and 

mathematics VAM. One might expect that the two variables specific to mathematics would 

correlate, especially in light of Bandura’s assertion (1997) that self-efficacy should be measured 

with specificity to the environment and task being studied. Self-efficacy is not static when tasks 

or circumstances change, so measurement in the mathematics-specific realm is appropriate.  

 Given the recent introduction of VAM for evaluation purposes, the relationship between 

mathematics self-efficacy and mathematics VAM is compelling. This relationship should be 

investigated further, perhaps with larger samples, to identify whether the relationship holds. Also 

interesting is that the mathematics outcome expectancy subscale correlated with mathematics 

VAM, although the personal mathematics teaching efficacy subscale did not. Some researchers 

suggest that the outcome expectancy subscale should not be included as part of the MTEBI 

instrument (Burns, 2009). However, the finding that outcome expectancy and mathematics VAM 

correlate may cause one to reconsider whether abandoning the current MTEBI construct design 

would be prudent. 

Question 3. What proportion of influence do the following have on  a teacher’s 

evaluation rating:  teacher sense of efficacy, as measured by the Tschannen-Hoy instrument; 

mathematics teaching efficacy, as measured by the MTEBI; years of teaching experience; 

mathematics professional development; and mathematics coursework attained? As noted in 

Chapter IV, professional development and mathematics self-efficacy were explored using a 

hierarchical multiple regression to identify their relationships with summative evaluation scores 

for the teachers. Professional development did have a significant relationship with the evaluation 
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scores, and this relationship was strengthened by mathematics teaching self-efficacy. When the 

hierarchical regression was run in the converse order, mathematics self-efficacy had a significant 

relationship with evaluation scores, but this was mitigated by mathematics instruction 

professional development. The phenomenon becomes even more interesting by the fact that that 

efficacious teachers seem to participate in professional development with greater frequency than 

non-efficacious teachers. 

 Several questions arise from these results. Why would mathematics self-efficacy correlate 

with summative evaluations, while general self-efficacy does not? Mathematics teaching and 

VAM compose a small portion of the summative evaluation, so one would expect general self-

efficacy to correlate, rather than the mathematics-specific measure. A second question is why 

mathematics professional development might mitigate the relationship between mathematics 

self-efficacy and evaluation results. Do efficacious teachers teach less well, in the eyes of their 

supervisors, when they have had professional development? Perhaps they are trying new 

techniques or taking more risks, which yield lower evaluation scores. Perhaps professional 

development for teachers with strong efficacy should look different from professional 

development conducted for low efficacy teachers. Each of these questions suggests areas for 

future research. 

Connections to Bandura's Model 

 Although the research questions did not specifically seek to identify whether the data 

supported Bandura's triadic reciprocality model (Figure 1), such correlations became apparent as 

the research was conducted. When identifying correlations for the questions, the researcher 

noticed a pattern emerging that involved three particular significant correlations. Relationships 
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amongst mathematics teaching efficacy (MTEBI), mathematics professional development hours, 

and mathematics VAM were all significant.  

Table 12 

Correlations Between Mathematics Elements 

 MTEBI Math VAM 
Math VAM 
 

.527 (p = .006) 1.000 

Math Professional 
Development 

.602 (p = .000)* .605 (p = .001) * 

Note: * Correlations are Spearman rho r values 

 These correlations map quite readily to the Triadic Reciprocal Determinism construct of 

Bandura (1986). Within Bandura's model, there exist interrelationships between behavioral,  

Figure 16 

Connection Between Study Findings and Bandura's Model  

   Personal Factors – Biological, Cognitive and Affective  
                         MTEBI results  
 

 

    ρ = .602, p = .000           r = .527, p = .006 

 

 

 
             ρ = .605, p = .001 
 Behavioral Factors –      Environmental Factors – 
 What we do       What occurs around us 
     Participation in mathematics          Student achievement in  
     instruction professional             mathematics as measured   
     development           by VAM      
 
Note. Three study elements correlate with one another supporting Bandura's triadic reciprocal 
framework for mathematics teaching (1986, p. 24). 
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environmental, and personal factors. One study by Williams and Williams (2010) does verify the 

reciprocal determinism theory in a study with a large sample size that takes place in 30 countries. 

The approach isolated each variable to identify the direction of influence of each variable on the 

other factors in Bandura's model; as a result, they were able to suggest a causal effect of behavior 

on beliefs, as well as the converse. The international nature of this study also showed the triadic 

reciprocal determination model is not necessarily prone to cultural bias (Williams & Williams, 

2010). A recent study (Muijs & Reynolds, 2015) also explored elements of reciprocal 

determinism; however, this study included a number of additional variables related to teaching 

style and pre- and post- tests of pupils.  

For this study, the components that showed significant relationships were professional 

development participation (a behavioral factor), student performance (an environmental factor), 

and mathematics self-efficacy beliefs (a personal factor). Although the relationships found within 

this study support Bandura's model, this finding was incidental, and not related specifically to the 

research questions. The relationships exist and they support the model, nonetheless (see Figure 

16). This connection between Bandura’s model and three of the elements of the study, although 

not surprising, is worthy of future exploration.  

Limitations 

 Sample size. The size of the sample is sufficient for correlational analysis (Salkind, 

2012) for questions 1 and 2. Additionally, because only two factors were significant in the 

multiple regression (question 3), the sample size is also sufficient (Salkind, 2012). Had there 

been three or more significant contributors for the multiple regression, a larger sample would 

have been necessary. Although a large sample is always preferred, the sample size was 

acceptable.  
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 Had a larger sample been available, the racial demographics of the sample may have been 

more similar to the state teacher population. Had the sample become more similar to the state 

numbers, however, the sample may have become dissimilar from the district racial composition. 

Although race and gender demographics are factors to control for, the literature indicates that 

teacher self-efficacy beliefs do not typically vary depending on race and gender (Tschannen-

Moran & Hoy, 2007). Therefore, sample size does not necessarily pose a threat to 

generalizability on the basis of race or gender. 

 The pool of fourth- and fifth-grade teachers in the sample district represented 

approximately 110 individuals. Forty-six survey respondents accounted for about a third of the 

possible subjects. A number of subjects, however, did not complete the survey, yielding a usable 

sample of 32 teachers. Thirty-two teachers represented about a quarter of the possible subjects, 

which is not unusually low for a survey. Respondents who did not complete the survey ceased to 

participate at either the consent screen or the screen where the code needed to be entered to link 

the survey to evaluation results. One may presume, therefore, that some subjects may have 

stopped participating because they did not want to release evaluation results to the research. 

Adding more subjects would have enhanced the study. Although the number of subjects was not 

insufficient for a correlation study, t tests were introduced as a corollary, and the sample size was 

small for an inferential approach. Future studies of this type should involve larger samples, 

including predominantly urban and rural school systems.  

 Another limitation, now inherent in self-efficacy research is the prevalence of self-

efficacy research. Subjects for the study are likely familiar with the construct of self-efficacy and 

survey results may be influenced by teacher bias, introduced by professional development or 

training regarding self-efficacy. Subjects may have believed there were right answers to the 
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questions. By introducing the study topic as teacher beliefs, rather than self-efficacy, an attempt 

was made to control for this bias. However, Kleinsasser (2014) reminds us that this issue exists 

with current teacher self-efficacy research, nonetheless. 

 Strategy. Other possible approaches for further sampling and enhanced generalizability 

may include strategic sampling or interviews. Bandura (2006) supports the self-reporting 

approach to gathering self-efficacy information but suggests that there are inherent risks of 

inaccuracy with self-reporting that can be mitigated with use of other approaches. Interviews 

may yield more accurate information or may add to the richness of a study, and the use of 

observations might mitigate risks of self-reporting inaccuracies. However, interviews and 

observations would add researcher bias, which is not standard for a quantitative study (Marshall 

& Rossman, 2011). 

Recommendations for Further Research   

 Although this study was exploratory, a number of key findings were identified. There was 

a significant correlation between mathematics instructional self-efficacy and mathematics VAM. 

Mathematics instruction professional development was also found to have a significant 

relationship with both mathematics VAM and mathematics instructional self-efficacy. 

Mathematics self-efficacy’s relationship with summative evaluation scores was mitigated by 

mathematics instruction professional development. Conversely, mathematics instruction 

professional development’s relationship with summative evaluation scores was found to be 

enhanced by mathematics teaching self-efficacy. These relationships support Bandura’s triadic 

reciprocal model (1986). Although the sample size for this study was sufficient to reach these 

findings, future studies with larger samples and more variance in Marzano and summative 

evaluation scores should be conducted. Sampling methods should include subjects that more 
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closely mirror the population of the state or nation; this approach would increase the ability to 

generalize the findings.  

 This study adds to the body of literature regarding value-added data and the Marzano 

observation system. However, further research must be conducted involving these approaches, 

partially because of their recent implementation, but also due to the high-stakes decisions being 

tied to these systems. This study points out some dilemmas within value-added teacher 

evaluation systems, namely the lack of relationship between Marzano scores and any other 

metric, as well as the lack of relationship between the Marzano system and VAM.  

 Mixed methods studies, in the future, may yield further information about the triadic 

reciprocal theory as applied to mathematics instruction. By interviewing or observing subjects, 

information may be gleaned regarding how self-efficacy, actions, and environment interact. This 

information may help develop a theory of action for instructors and administrators as they 

attempt to improve student achievement in mathematics.  

Implications for Practitioners 
 
 This study is best described as exploratory. While the findings are significant, the sample 

size and correlation approach are limitations. Additionally, value-added modeling and Marzano 

observation results as dependent variables are also not fully vetted within the literature. Due to 

these limitations and the novelty of the variables, any recommendation for practitioners or 

professional developers is offered with appropriate caution (Gersten, 2001; Stanovich & 

Stanovich, 2003). 

 However, the findings suggest several intriguing possibilities. Content-specific teacher 

efficacy beliefs do appear to have a relationship with value-added scores, and overall summative 

evaluation scores. Efficacy levels also appear to be the primary influencer on mathematics VAM 
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when combined with professional development. As a result, professional developers, school 

based administrators, and curriculum specialists should at least consider the efficacy levels of 

teachers when planning staff performance improvement initiatives. Bandura (1977, 1986) 

identifies four influences on efficacy levels: mastery experiences, vicarious experiences, verbal 

persuasion, and physiological factors. Job embedded professional development (National 

Comprehensive Center for Teacher Quality, 2010), has potential. Tenets of job-embedded 

professional development include lesson review, ongoing dialogue about practice, coaching, and 

collegial dialogue. These practices allow for mastery experiences, vicarious experience, verbal 

persuasion and positive physiological affective arousal. 

 Pre-service experiences that involve actual teaching experiences early and often during 

reflective coursework may also have potential. Earlier teaching experiences may front load 

mastery experiences and help develop appropriate stress responses to teaching. When practice 

teaching is combined with reflective dialogue with fellow students, coaches, or professors 

teaching self-efficacy levels can be impacted. 

 Further research should be conducted regarding efficacy levels and job-embedded 

professional development as well as embedded pre-service models to verify whether these 

theoretical ideas show success. Efficacy levels for pre-service teachers do show instability 

(Tschannen-Moran & Hoy, 2007); perhaps earlier teaching experiences within the pre-service 

program would help establish stability of efficacy levels earlier in teachers’ careers. 

Epilogue 

 Maria has participated in district sponsored and school sponsored mathematics 

professional development with her grade-level team at Grapefruit Grove Elementary. This 

professional development has boosted her confidence in teaching mathematics and has given her 
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some new strategies to try with her students. Some of these new approaches have been well 

received by her students, and they have performed well on formative assessments. The successes 

have been shared with her grade-level team, and there is an evolving synergy around improved 

mathematics instruction. Maria's principal has taken notice, complimenting her in her last few 

observations. Professional development, classroom practice, Maria's self-efficacy, and 

mathematics achievement all seem interrelated. Where one is lacking, they all seem to be 

lacking, but when there are successes, they all seem to improve. The benefits of this 

improvement are Maria's students, who are better able to learn and enjoy mathematics. 
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Appendix A 
 

Demographic Analysis 
 

Staff Race Demographic Percentages (Florida Department of Education, 2014b) 
 
   Sample County State of Florida Sample 
 
White Male  16.8%   12.2%   12.5%   
 
Black Male  2%   2.5%   0%  
 
Hispanic Male  1.6%   2.0%   0% 
 
White Female  70.5%   46.7%   81.25% 
 
Black Female  4.4%   8.5%   3.13% 
 
Hispanic Female 3.7%   9.0%   3.13%   
 
Based on Fisher’s exact test, (2, N = 32) p values for the racial comparison were the following: 
  
 Sample compared with state p = .00352 (not significantly similar α < .01) 
 Sample compared with school district p = .49085 (significantly similar α < .05) 
 
For the district racial comparison with the state, a chi-square goodness of fit test was used due to 
the larger values. 
 
 District compared with state chi-square value (2, N = 32) = 127.771, p = .000  
  (not significantly similar, α < .01) 
 
For each gender comparison, a chi-square goodness of fit test was used (1, N = 32). 
 
 Sample compared with state chi-square =.475 p = .49064 (significantly similar α < .05) 
 Sample compared with district chi-square value = 1.261, p = .26154  
  (significantly similar α < .05) 
 District Compared with state chi-square value = 9.395, p = .00218  
  (not significantly similar, α < .01) 
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Appendix B 

Permission to Use Triadic Reciprocal Determinism Diagram (Figure 1) 
 

From: wfritz@nnu.edu William Fritz  
To: albertob@stanford.edu  
Date: Tue, 31 Dec 2013 08:59:56 -0500  
Subject: Permission Request to Use Triadic Reciprocality Chart  
  
Dear Dr. Bandura: 
 
I am a Doctoral student at Northwest Nazarene University (Nampa, ID),  I am 
in the initial stages of writing my dissertation. My topic of investigation 
is mathematics teaching-efficacy beliefs of 4th grade teachers, and 
relationships between these beliefs and classroom performance using both 
the Marzano teacher evaluation system as well as State of Florida Value 
Added Model scores. 
 
I am in the initial planning stages now, and would like to request your 
permission to utilize your Diagram (slightly modified) demonstrating 
Triadic Reciprocality Construct (Bandura 1986) within my Literature Review 
to add clarity to my explanation of self-efficacy and Social Cognitive 
Theory. Please let me know whether this is possible. 
 
I may be contacted via e-mail at wfritz@nnu.edu, by mail at 2036 Grey Falcon 
Circle SW, Vero Beach, FL, 32962, or by telephone at (253)282-9182. 
 
Thank you for your contributions to our work in schools. We have made and 
will make much progress in helping students and teachers by using your 
constructs as a foundation for motivating good learning and teaching. 
 
Best regards, 
 
Bill Fritz 
Doctoral Student at Northwest Nazarene University, Nampa, ID 
Assistant Superintendent, School District of Indian River County, Vero 
Beach, FL 
 
Bandura, A. (1986).* Social foundations of thought and action: A social 
cognitive theory. *Englewood Cliffs, NJ: Prentice-Hall. 

                                                                                                                                     
                                              
From: bandura@stanford.edu Albert Bandura  
To:   
Date: Mon, 13 Jan 2014 17:34:03 -0500  
Subject: RE: Permission Request to Use Triadic Reciprocality Chart  
  
Permission granted to use the diagram.  
 
Albert Bandura  
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Appendix C 
 

Marzano Learning Map and Permission 
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Hi Bill, 
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You are able to use the learning map as long as the copyright is included on it. Please let me 
know if you have any other questions. 
 
Thank you, 
 
Lindsey N. Devers, Ph.D. 
Senior Research Analyst 
LearningSciencesInternational 
1400 Centrepark Boulevard | Suite 1000 
West Palm Beach, FL 33401 
Email: ldevers@learningsciences.com 
 
Hi Bill, 

 
Kathy Marx forwarded me your email. Let’s schedule a time to talk towards the end of the week. 
What times are you available on Friday? 
 
Best Regards, 
 
Lindsey N. Devers, Ph.D. 
Senior Research Analyst 
 
LearningSciencesInternational 
1400 Centrepark Boulevard | Suite 1000 
West Palm Beach, FL 33401 
Email: ldevers@learningsciences.com 
 

Dear Ms. Marx: 

 
Thank you for your perseverance in making contact with me. 
 
As I mentioned on the phone, I am conducting a Doctoral study identifying whether relationships 
exist between teachers' self-efficacy beliefs and Marzano observation ratings.  My research is 
under the supervision of Northwest Nazarene University in Nampa, ID. 
 
One element that I need assistance with is whether Marzano ratings (Innovating, Applying, 
Developing, Beginning, Not Using) are best identified as ordinal variables or nominal variables.  
An opinion from LSI psychometricians would be appreciated.  Additionally, if you can provide a 
sampling of citations for studies where Marzano ratings are treated as a dependent variable, that 
would help too...APA format is preferred. 
 
 

mailto:ldevers@learningsciences.com
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Lastly, please reply to verify permission to include the "Learning Map" as an appendix to my 
dissertation so that readers may better understand the evaluation domains and elements. Your 
suggested citation would be helpful too. 
 
Thank you. 

Bill Fritz 
Doctoral Candidate 
Northwest Nazarene University 
Nampa, Idaho 
 



135 
 

 

Appendix D 
 

Site Authorization to Conduct Study 
 

 
 

Information redacted to maintain confidentiality of subjects. 
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Appendix E 
 

Informed Consent Form 
 

TEACHER BELIEFS SURVEY 
INFORMATION AND INFORMED CONSENT 

A. PURPOSE AND BACKGROUND 

The researcher for this study is a Doctoral student.  The study investigates teachers' beliefs about their capabilities to 
help students learn.  A specific focus is mathematics teaching beliefs.  The study will also investigate possible 
relationships between teacher beliefs and teacher performance evaluation ratings. We appreciate your involvement in 
helping us investigate how to better serve the needs of students and teachers. 

Due to the sensitive nature of the data, an individual within the school district, Bruce Green, will be gathering the data 
and providing it to the researcher so that all personally identifiable information is removed. 

You are being asked to participate in this study because you are a healthy volunteer, over the age of 18. 

 B. PROCEDURES 

If you agree to be in the study, the following will occur: 

You are being asked to electronically sign this Informed Consent Form, volunteering to participate in the study. 

You will complete an electronic survey related to your teaching beliefs. This survey will also include a few 
demographic questions. 

Your recent evaluation results and Florida value-added (VAM) scores will be extracted as part of a data file, and 
coded (to maintain your confidentiality). 

Your survey results will be coded so that they may be “linked” to your performance evaluation in a confidential matter, 
with your name unknown to Mr. Green or the researcher. 

These procedures will be competed electronically within a time period during the fall of 2014 decided upon by the 
investigator. The survey will take a total time period of about 20 minutes. 

C. RISKS/DISCOMFORTS 

It is possible that some of the discussion questions may make you uncomfortable or upset. While this is unlikely, you 
are free to decline to answer any questions you do not wish to answer or to stop participation at any time. 

For this research project, the researchers are requesting demographic information. Due to the make-up of Florida’s 
population, it is possible that the combined answers to these questions will make an individual person identifiable. 
The researchers will make every effort to protect your confidentiality. However, if you are uncomfortable answering 
any of these questions, you may leave them blank. 

Confidentiality: Participation in research may involve a loss of privacy; however, your records will be handled as 
confidentially as possible. No individual identities will be used in any reports or publications that may result from this 
study. All data from will be kept in a locked file cabinet at the premises of the researcher and the key to the cabinet 
will be kept in a separate location. In compliance with the Federalwide Assurance Code, data from this study will be 
kept for three years, after which all data from the study will be destroyed (45 CFR 46.117). 
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D. BENEFITS 

There will be no direct benefit to you from participating in this study. However, the information you provide may help 
educators to better understand the belief structures of teachers and how these beliefs are derived, as well as possible 
relationships with classroom practice. 

E. PAYMENTS 

There are no payments for participating in this study.  

However, as an incentive for participation, at the conclusion of the study, a drawing will be held (using code 
numbers) and two individuals from the study will be identified to receive a $50.00 gift card for Publix 
Supermarket.  

The School District will ensure that the winners receive the gift cards since the researcher will not know the identity of 
participants. 

F. QUESTIONS 

If you have questions or concerns about participation in this study, you should first talk with the surrogate investigator, 
Bruce Green. He can be contacted via email at bruce.green@indianriverschools.org, via telephone at 772-564-
3099 or by writing: 1990 25th Street, Vero Beach, FL 32960.  

Should you feel distressed due to participation in this, you should contact your own health care provider. 

G. CONSENT 

You may make a copy of this consent form to keep. 

PARTICIPATION IN RESEARCH IS VOLUNTARY. You are free to decline to be in this study, or to withdraw from it at 
any point. Your decision as to whether or not to participate in this study will have no influence on your present or 
future status as a student at any University. 

By clicking continue, I give my consent to participate in this study. 

 THE UNIVERSITY HUMAN RESEARCH REVIEW COMMITTEE HAS REVIEWED THIS PROJECT FOR THE 
PROTECTION OF HUMAN PARTICIPANTS IN RESEARCH. 
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Appendix F 
 

Reminder Message to Participants 
 

Dear Study Participant: 
 
Last month, you agreed to participate in a study related to teacher beliefs and their relationship 
with student and teacher performance. This message is a friendly reminder to click the following 
link to complete the survey. The total time it will take you to assist is no more than 20 minutes, 
and by completing the survey, you will help advance our educational practice. 
 
If you have questions about the study or survey, you are welcome to contact me at 
_______________________ or by phone at ______________ 
 
Thank you again for considering participation in this study. 
 
Best regards, 
 
______________________ 
Research Liaison 
School District of                                         
 
 
 
(link to survey) 
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Appendix G 
 

Survey Instruments 
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Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) 
 

Developed by Enochs, Smith, and Huinker, (2000), used with permission 
 

Please indicate the degree to which you agree or disagree with each statement that follows by 
clicking the appropriate description to the right.  
 

Strongly     Agree     Uncertain   Disagree  Strongly 
                Agree                 Disagree 
 
1. When a student does better than usual in    A   B  C   D   E 
mathematics, it is often because the teacher exerted 
a little extra effort. Mathematics 
 
 
2. I will continually find better ways to teach    A   B  C   D   E 
mathematics.  
 
 
3. Even if I try very hard, I do not teach mathematics   A   B  C   D   E 
as well as I do most subjects.  
 
 
4. When the mathematics grades of students    A   B  C   D   E 
improve it is often due to their teacher having 
found a more effective teaching approach.  
 
 
5. I know the steps necessary to teach mathematics   A   B  C   D   E 
concepts effectively.  
 
 
6. I am not very effective in monitoring mathematics  A   B  C   D   E 
activities.  
 
 
7. If students are underachieving in mathematics, it is  A   B  C   D   E 
most likely due to ineffective mathematics teaching.  
 
 
8. I generally teach mathematics ineffectively.   A   B  C   D   E 
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Strongly     Agree     Uncertain   Disagree   Strongly 

                           Agree               Disagree 
 
 
9.  The inadequacy of a student’s mathematics 
background can be overcome by good teaching.   A   B  C   D   E  
 
 
10.  The low mathematics achievement of some    A   B  C   D   E 
students cannot generally be blamed on their teacher. 
 
 
 11. When a low-achieving child progresses in    A   B  C   D   E 
mathematics, it is usually due to extra attention given 
by the teacher. 

 
 

12. I understand mathematics concepts well  A   B  C   D   E 
enough to be effective in teaching mathematics. 

 
 

13.  Increased effort in mathematics teaching produces   A   B  C   D   E 
little change in some students' mathematics achievement. 

 
 

14. The teacher is generally responsible for the   A   B  C   D   E 
achievement of students in mathematics. 

 
 
15.Students’ achievement in mathematics is directly    A   B  C   D   E 
related to their teacher's effectiveness in mathematics 
teaching. 
 
 
16. If parents comment that their child is showing more   A   B  C   D   E 
interest in mathematics at school, it is probably due to 
the performance of the child's teacher. 

 
 

17. I find it difficult to use manipulatives to explain to     A   B  C   D   E 
students why mathematics works. 

 
 

18.  I am typically able to answer students' mathematical    A   B  C   D   E 
Questions. 
 
 
19. I wonder if I have the necessary skills to teach mathematics.  A B C D E 
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Strongly     Agree     Uncertain   Disagree   Strongly 
                           Agree               Disagree 
 
 
20. Given a choice, I would not invite my principal to   A B C D E 
evaluate my mathematics teaching.  
 
 
21. When a student has difficulty understanding a    A   B  C   D   E 
mathematics concept, I am usually at a loss as 
to how to help the student understand it better. 
 
22. When teaching mathematics, I usually welcome    A   B  C   D   E 
student questions. 
 
 
23. I do not know what to do to turn students on to    A   B  C   D   E 
mathematics.  
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Demographic Survey 
 
Please provide some information about yourself. 
 
1. Age in years ______ 
2. Number of years teaching _______ 
3. Gender  M       F 
4. Please identify all mathematics classes you successfully completed while in college (identify any 

that apply): 
 
 Mathematics teaching methods course  
 College Algebra 
 College Trigonometry 
 Pre-Calculus or Math Analysis 
 Statistics 
 Calculus 
 Remedial College Mathematics Coursework (at a pre-college level) to meet prerequisites 
 Geometry 
 Discrete Mathematics 
 Other (please describe) ______________________________________ 

 
5. Please indicate the number of mathematics instruction professional development hours in which you 

have participated during the last five years. 
 

____ 21+ hours 
____ 16-20 hours 
____ 11-15 hours 
____ 6-10 hours 
____ 1-5 hours 
____ no mathematics specific professional development 

 
6. Ethnicity: 
      African-American/Black _____ 
      Latino/Hispanic _____ 
      Native American _____ 
      Asian / Pacific Islander _____ 
      Caucasian/White  _____ 
      Multi-Racial _____ 
      Other _________________________ 
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Appendix H 

Raw Likert Data 

Teacher Sense of Efficacy Scale 
Short Form 
Response Tallies 
 
Rating Denotations: 
1: Nothing     3: Very Little     5: Some Influence      7: Quite a Bit     9: A Great Deal 
 
Q1  How much can you do to control disruptive behavior in the classroom? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 1 1 7 8 15 
Percent 0.0% 0.0% 0.0% 0.0% 3.1% 3.1% 21.9% 25.0% 46.9% 
 
Q2  How much can you do to motivate students who show low interest in school work? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 2 3 14 5 8 
Percent 0.0% 0.0% 0.0% 0.0% 6.3% 9.4% 43.8% 15.6% 25.0% 
 
Q3  How much can you do to calm a student who is disruptive or noisy? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 1 2 12 7 10 
Percent 0.0% 0.0% 0.0% 0.0% 3.1% 6.3% 37.5% 21.9% 31.3% 
 
Q4  How much can you do to help your students value learning? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 1 0 4 4 6 17 
Percent 0.0% 0.0% 0.0% 3.1% 0.0% 12.5% 12.5% 18.8% 53.1% 
 
Q5  To what extent can you craft good questions for your students? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 1 0 10 8 13 
Percent 0.0% 0.0% 0.0% 0.0% 3.1% 0.0% 31.3% 25.0% 10.6% 
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Q6  How much can you do to get children to follow classroom rules? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 0 2 4 8 18 
Percent  0.0% 0.0% 0.0% 0.0% 0.0% 6.3% 12.5% 25.0% 56.3% 
 
Q7  How much can you do to get students to believe they can do well in school work? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 1 2 6 8 15 
Percent 0.0% 0.0% 0.0% 0.0% 3.1% 6.3% 18.8% 25.0% 46.9% 
 
Q8  How well can you establish a classroom management system with each group of students? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 0 0 4 10 18 
Percent 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 31.3% 56.5% 
 
Q9  How much can you use a variety of assessment strategies? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 2 6 10 6 8 
Percent 0.0% 0.0% 0.0% 0.0% 6.3% 18.8% 31.3% 18.8% 25.0% 
 
Q10 To what extent can you provide an alternative explanation or example when students are 
confused? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 0 2 7 10 13 
Percent 0.0% 0.0% 0.0% 0.0% 0.0% 6.3% 21.9% 31.3% 40.6% 
 
Q11  How much can you assist families in helping their children do well in school? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 5 7 7 7 6 
Percent 0.0% 0.0% 0.0% 0.0% 15.6% 21.9% 21.9% 21.9% 18.8% 
 
Q12 How well can you implement alternative strategies in your classroom? 
Rating 1 2 3 4 5 6 7 8 9 
Frequency 0 0 0 0 2 4 8 9 9 
Percent 0.0% 0.0% 0.0% 0.0% 6.3% 12.5% 25.0% 28.1% 28.1% 
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Mathematics Teaching Efficacy Beliefs Instrument 
Response Tallies 
 
SD = Strongly Disagree 
D = Disagree 
A = Agree 
SA = Strongly Agree 
 
Note: (R) denotes reverse coded question. 
 
1. When a student does better than usual in mathematics, it is often because the teacher exerted a 
little extra effort. 
Rating SD D Uncertain A SA 
Frequency 0 69 5 15 6 
Percent 0.0% 18.8% 15.6% 46.9% 18.8% 
 
 
2. I will continually find better ways to teach mathematics. 
Rating SD D Uncertain A SA 
Frequency 0 0 0 8 24 
Percent 0.0% 0.0% 0.0% 24.2% 72.7% 
 
 
3. Even if I try very hard, I do not teach mathematics as well as I do most subjects. (R) 
Rating SD D Uncertain A SA 
Frequency 17 10 2 3 0 
Percent 53.1% 31.3% 6.3% 9.4% 0.0% 
 
 
4. When the mathematics grades of students  improve it is often due to their teacher having 
found a more effective teaching approach.  
Rating SD D Uncertain A SA 
Frequency 0 0 3 20 9 
Percent 0.0% 0.0% 9.4% 62.50% 28.1% 
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5. I know the steps necessary to teach mathematics concepts effectively. 
Rating SD D Uncertain A SA 
Frequency 0 0 4 15 13 
Percent 0.0% 0.0% 12.5% 46.9% 40.6% 
 
 
 
6. I am not very effective in monitoring mathematics activities. (R) 
Rating SD D Uncertain A SA 
Frequency 13 14 2 2 0 
Percent 41.9% 45.2% 6.5% 6.5% 0.0% 
 
 
7. If students are underachieving in mathematics, it is most likely due to ineffective mathematics 
teaching. 
Rating SD D Uncertain A SA 
Frequency 1 9 6 16 0 
Percent 3.1% 28.1% 18.8% 50.0% 0.0% 
 
 
8. I generally teach mathematics ineffectively. (R) 
Rating SD D Uncertain A SA 
Frequency 19 9 2 1 0 
Percent 61.3% 29.0% 6.5% 3.2% 0.0% 

 
 
9. The inadequacy of a student’s mathematics background can be overcome by good teaching. 
Rating SD D Uncertain A SA 
Frequency 0 2 7 21 2 
Percent 0.0% 6.3% 21.9% 65.6% 6.3% 
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10. The low mathematics achievement of some students cannot generally be blamed on their 
teacher. (R) 

Rating SD D Uncertain A SA 
Frequency 2 13 8 9 0 
Percent 6.3% 40.6% 25.0% 28.1% 0.0% 
 
 
 11. When a low-achieving child progresses in mathematics, it is usually due to extra attention 

given by the teacher. 
Rating SD D Uncertain A SA 
Frequency 0 2 7 18 5 
Percent 0.0% 6.3% 21.9% 56.3% 15.6% 
 
 
12. I understand mathematics concepts well enough to be effective in teaching mathematics. 
Rating SD D Uncertain A SA 
Frequency 0 0 1 11 19 
Percent 0.0% 0.0% 3.2% 35.5% 61.3% 

 
 

13. Increased effort in mathematics teaching produces little change in some students' 
mathematics achievement. (R) 
Rating SD D Uncertain A SA 
Frequency 4 20 4 3 1 
Percent 12.5% 62.5% 12.5% 9.4% 3.1% 

 
 

14. The teacher is generally responsible for the achievement of students in mathematics. 
Rating SD D Uncertain A SA 
Frequency 0 3 2 23 4 
Percent 0.0% 9.4% 6.3% 71.9% 12.5% 
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15. Students’ achievement in mathematics is directly related to their teacher's effectiveness in 
mathematics teaching. 
Rating SD D Uncertain A SA 
Frequency 0 5 4 18 5 
Percent 0.0% 15.6% 12.5% 56.3% 15.6% 
 
 
16.  If parents comment that their child is showing more interest in mathematics at school, it is 

probably due to the performance of the child's teacher. 
Rating SD D Uncertain A SA 
Frequency 0 2 8 19 3 
Percent 0.0% 6.3% 25.0% 59.4% 9.4% 
 
 
17. I find it difficult to use manipulatives to explain to students why mathematics works. (R) 
Rating SD D Uncertain A SA 
Frequency 9 17 2 4 0 
Percent 28.1% 53.1% 6.3% 12.5% 0.0% 
 

 
18. I am typically able to answer students' mathematical questions. 
Rating SD D Uncertain A SA 
Frequency 0 0 1 12 19 
Percent 0.0% 0.0% 3.1% 37.5% 59.4% 
  
 
19. I wonder if I have the necessary skills to teach mathematics. (R) 
Rating SD D Uncertain A SA 
Frequency 13 16 0 2 1 
Percent 39.4% 48.5% 0.0% 6.3% 3.1% 
 
 
20. Given a choice, I would not invite the principal to evaluate my mathematics teaching. (R) 
Rating SD D Uncertain A SA 
Frequency 16 10 1 3 1 
Percent 51.6% 32.3% 3.2% 9.7% 3.2% 
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21. When a student has difficulty understanding a mathematics concept, I am usually at a loss as 
to how to help the student understand it better. (R) 
Rating SD D Uncertain A SA 
Frequency 17 12 2 1 0 
Percent 51.5% 36.4% 6.3% 3.1% 0.0% 
 
 
22. When teaching mathematics, I usually welcome student questions. 
Rating SD D Uncertain A SA 
Frequency 0 0 0 15 17 
Percent 0.0% 0.0% 0.0% 46.9% 53.1% 
 
 
23. I do not know what to do to turn students on to mathematics. (R) 
Rating SD D Uncertain A SA 
Frequency 11 17 2 2 0 
Percent 34.4% 53.1% 6.3% 6.3% 0.0% 
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Appendix I 
 

Permission for Use of Teachers' Sense of Efficacy Scale 
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Appendix J 
 

Permission for Use of Mathematics Teacher Efficacy Beliefs Instrument  
 
From: wfritz@nnu.edu William Fritz  
To:   
Date: Sun, 29 Dec 2013 07:25:41 -0500  
Subject: Permission to use MTEBI  
  
Dear Dr. Huinker: 
 
I am a doctoral student at Northwest Nazarene University (Nampa, ID) and am 
interested in using the Mathematics Teaching Efficacy Beliefs Instrument to 
gather data pertaining to my dissertation. The topic of my dissertation is 
mathematics teaching efficacy beliefs of 3rd grade teachers, and 
relationships between these beliefs and classroom performance using both 
the Marzano teacher evaluation system as well as State of Florida Value 
Added Model scores. 
 
I am in the initial planning stages now, and would like to request your 
permission to utilize the instrument. Please let me know whether this is 
possible or whether there is a process I must follow to procure such 
permission. 
 
The instrument is germane to my study due to its content specificity. 
 
I may be contacted via e-mail at wfritz@nnu.edu, by mail at 2036 Grey 
Falcon Circle SW, Vero Beach, FL 32962. or by telephone at (253)282-9182. 
 
Please also let me know whether you would be willing to informally advise 
on my study via phone conversation or electronic communication.  With the 
advent of high-stakes evaluation systems and growth model systems in our 
state (Florida) this study seems especially relevant. 
 
Also, would you know how to reach Dr. Phillip L. Smith. He is no longer 
listed on the University of Wisconsin - Milwaukee website and it appears 
that that there are a couple of other people out there with the same name. 
 Any assistance you can provide would be helpful. 
 
Thank you. 
 
Best regards, 
 
Bill Fritz 
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From: huinker@uwm.edu DeAnn Huinker  

To: wfritz@nnu.edu William Fritz  
Date: Fri, 3 Jan 2014 11:06:36 -0500  
Subject: Re: Permission to use MTEBI  
  
Bill, 
 
Certainly you have our permission to use the MTEBI in your research. Please 
consider this email as verification of our permission. 
 
Dr. Smith and Dr. Enochs have retired and I do not have current contact 
information for either of them. 
 
If you have questions regarding the instrument, I can try to address them. 
Email is usually the best way to reach me, however if you are in need of a 
phone conversation, we could arrange that as well.  
 
Article reference for the MTEBI: 
Enochs, L., Smith, P. And Huinker, D. "Establishing factorial validity of the 
Mathematics Teaching Efficacy Beliefs Instrument." School Science and 
Mathematics, 2000,100 (4),194-202. 
Best to you in your research, 
DeAnn Huinker 
 
 
 
                                           
From: wfritz@nnu.edu William Fritz  
To:   
Date: Sat, 28 Dec 2013 07:13:54 -0500  
Subject: Permission for use of MTEBI  
  
Dear Dr. Enochs: 
 
I am a doctoral student at Northwest Nazarene University (Nampa, ID) and am 
interested in using the Mathematics Teaching Efficacy Beliefs Instrument to 
gather data pertaining to my dissertation. The topic of my dissertation is 
mathematics teaching efficacy beliefs of 3rd grade teachers, and 
relationships between these beliefs and classroom performance using both 
the Marzano teacher evaluation system as well as State of Florida Value 
Added Model scores. 
 
I am in the initial planning stages now, and would like to request your 
permission to utilize the instrument. Please let me know whether this is 
possible or whether there is a process I must follow to procure such 
permission. 
 

mailto:wfritz@nnu.edu
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The instrument is germane to my study due to its content specificity. 
 
I may be contacted via e-mail at wfritz@nnu.edu, by mail at 2036 Grey 
Falcon Circle SW, Vero Beach, FL 32962. or by telephone at (253)282-9182. 
 
Please also let me know whether you would be willing to informally advise 
on my study via phone conversation or electronic communication. With the 
advent of high-stakes evaluation systems and growth model systems in our 
state (Florida) this study seems especially relevant. 
 
Thank you. 
 
Best regards, 
 
Bill Fritz 

From: enochsl@onid.orst.edu LARRYENOCHS  

To:   
Date: Sun, 29 Dec 2013 02:50:59 -0500  
Subject: Re: Permission for use of MTEBI  
  
You certainly may use it. Good luck 
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Appendix K 
 

Protecting Human Research Certificate 

 



157 
 

 

Appendix L 
 

Permission to Utilize Florida Value-Added Technical Report  
(Florida Department of Education, 2011) 

 
From: Gaitanis, Jason [mailto:Jason.Gaitanis@fldoe.org]  
Sent: Monday, August 18, 2014 12:00 PM 
To: Fritz, William 
Subject: RE: Request to utilize and cite technical report 
 
Bill, 
 
Yes, you can go ahead and use it. I have confirmed with AIR that this is the final version. 
 
Thanks, 
 
Jason 
 
From: Fritz, William 
Sent: Sunday, August 17, 2014 5:32 PM 
To: Gaitanis, Jason 
Subject: FW: Request to utilize and cite technical report 
 
Dear Mr. Gaitanis: 
 
I have not heard back from you since our last correspondence on August 4, 2014.  Although the 
footer on the table of contents page indicates that the report is a draft and not to be cited, is it 
permissible to use and cite the report, as explained in the correspondence below? 
 
Bill Fritz 
 
 
From: Fritz, William  
Sent: Monday, August 04, 2014 5:13 PM 
To: 'Gaitanis, Jason' 
Subject: RE: Request to utilize and cite technical report 
 
The footer on the table of contents page 
 
From: Gaitanis, Jason [mailto:Jason.Gaitanis@fldoe.org]  
Sent: Monday, August 04, 2014 5:10 PM 
To: Fritz, William 
Subject: RE: Request to utilize and cite technical report 
 

mailto:Jason.Gaitanis@fldoe.org
mailto:Jason.Gaitanis@fldoe.org
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Where are you seeing working draft on the document? 
 
From: Fritz, William 
Sent: Monday, August 04, 2014 5:08 PM 
To: Gaitanis, Jason 
Subject: RE: Request to utilize and cite technical report 
 
Dear Mr. Gaitanis 
 
The Technical report for 12-13, accessed from this link, still says it is a “working draft.”  May I 
cite that manual? 
 
Bill Fritz 
 
 
From: Gaitanis, Jason [mailto:Jason.Gaitanis@fldoe.org]  
Sent: Monday, August 04, 2014 4:58 PM 
To: Fritz, William 
Cc: Copa, Juan 
Subject: RE: Request to utilize and cite technical report 
 
Mr. Fritz, 
 
The final versions of the FCAT VAM Model Technical reports for 11-12 and 12-13 can be found 
here on the Department’s website: 
 
http://www.fldoe.org/profdev/studentgrowth.asp 
 
Sincerely, 

Jason Gaitanis 
Policy, Research and Accountability Coordinator 
Division of Accountability, Research and Measurement 
Florida Department of Education 
Turlington Building, Suite 544 
325 West Gaines Street 
Tallahassee, FL 32399 
(850) 245 – 0411 
jason.gaitanis@fldoe.org 
 
 

Begin forwarded message: 

mailto:Jason.Gaitanis@fldoe.org
http://www.fldoe.org/profdev/studentgrowth.asp
mailto:jason.gaitanis@fldoe.org
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From: "Fritz, William"  
Date: August 2, 2014 at 4:19:13 PM EDT 
To: "Juan.Copa@fldoe.org" <Juan.Copa@fldoe.org> 
Subject: Request to utilize and cite technical report 

Dear Deputy Commissioner Copa: 
  
I am currently engaged in Doctoral work at Northwest Nazarene University.  My dissertation 
topic includes Florida value-added scores as one of my variables.  I would like to use 
information from the technical report published by the Florida Department of Education, in 
conjunction with American Institutes for Research, as part of my dissertation, but see that it is a 
working draft, which is not to be cited or distributed.  The report link is: 
  
https://www.fldoe.org/committees/doc/Value-Added-Model-Technical-Report.docx 
  
Can you please verify whether there was a draft of this document finalized, or whether there is 
some more current document that explains the value added mechanics?  If not, how would I go 
about gaining permission to use and cite this document? 
  
Thank you for your assistance with this matter. 
  
Best regards, 
  
Bill Fritz 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:Juan.Copa@fldoe.org
mailto:Juan.Copa@fldoe.org
https://www.fldoe.org/committees/doc/Value-Added-Model-Technical-Report.docx
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