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ABSTRACT 

Determining indicators and predictors of effective teachers is not only important to 

helping current practicing teachers improve, but is also important for the training of the new 

teaching force.  There are now measures of effective teaching, but there are no sets of factors or 

attributes that define an effective teacher.  Increased accountability falls on current educators and 

drives the questions of not only what makes an effective teacher, but how can teacher 

effectiveness be reliably measured?  As the world looks to the United States to deliver 

advancements in the areas of science, technology, engineering, and mathematics, the questions 

remain - What qualities indicate effective Algebra I teachers and can student standardized 

assessments predict teacher effectiveness?  A specific focus on Algebra I teachers is important as 

it is a required course for all students and it is a course that establishes future success in the areas 

of Science, Technology, Engineering, and Mathematics (STEM). This study established latent 

classes of effective and non-effective Algebra I teachers using measurements of teacher 

promoted engagement, teacher promoted understanding, and classroom management from the 

MET Project database and supports class identification accuracy with principal effectiveness 

scores.  Indicators of effective teachers are also determined through the Tripod 7Cs Student 

Perception Survey, the Classroom Assessment Scoring System, and the Framework for 

Teaching.  Established categories of teacher effectiveness helped to identify teacher 

characteristics that defined effective and non-effective teachers.  Teacher effectiveness 

classification was compared with student achievement data from the ACT QualityCore® Algebra 

I, and was not able to discriminate established latent classes of teacher effectiveness, suggesting 
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student test scores did not predict effective teachers identified in this study.  Knowledge of 

effective teacher characteristics will help to improve current teacher education programs, 

establish successful and meaningful professional development, and increase teacher retention 

rates in the United States, and shift the focus of teacher evaluation away from standardized test 

scores. 
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CHAPTER 1: INTRODUCTION 

 

Background 

The teaching field is undergoing a renaissance period.  We are shifting on a continuum 

from behavioral learning to cognitive reasoning that begins with the establishment of the 

Elementary and Secondary Education Act (ESEA), and continues to span the shift from No Child 

Left Behind (NCLB) standards to the establishment of the Common Core with the nation‟s 

competition in Race to the Top (R2T).  We have learned our lesson that success on a test is not 

solely correlated to student knowledge and that without the ability to think critically, analyze, 

and problem solve we are losing our strength in the fields of Science, Technology, Engineering, 

and Mathematics (STEM).  The nationwide focus has turned to teacher accountability and 

effectiveness as the keystone for teacher assessment in American education.  

A problem when establishing measures for evaluating teacher effectiveness through 

teacher characteristics resides in the fundamentals of educational philosophy, and seemingly the 

differences between essentialists and progressives.  Essentialists have a traditional view that is 

teacher-centered, focusing on structure, regimen, and factual learning.   Progressives seek to 

have a student-learning model focusing on connections, adaption, and applied learning.  Both 

views can represent effective teachers and this is an important and under discussed issue in the 

literature on teacher effectiveness.  The instruments used in this study focus on characteristics of 

effective progressive style teachers.  

Even as early as the late 60s, characteristics of good teachers were being studied.  

Hamachek (1969) examined the relevant literature and concluded that good teachers are flexible, 

perceptive, democratic, experimental, knowledgeable, and reflective. In the late 1980s, Searles 

and Kudeki (1987) profiled characteristics of outstanding teachers and concluded that effective 

teachers are able to maintain a respectful classroom atmosphere, are experts in their subject, are 
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good at presenting content clearly, are concerned with how students are performing, are creative, 

and are able to provide differentiated instruction.    Johnson (1997) described six key indicators 

of effective teachers including: teachers are content experts, teachers are caring, teachers can 

control the classroom, teachers interact with students, teachers keep students engaged, and 

teachers have students with improved achievement.  It is clear that effective teachers require 

much fluidity in all areas of practice.  These characteristics are not arbitrary, but until recently 

there was no comprehensive manner in which to measure teacher characteristics quantitatively.   

In order to exhaust related information, it is also important to look to other forms of 

research.  Previous qualitative case studies of different school districts allowed the development 

of four factors that provided meaningful evaluation of teachers: organizational commitment, 

evaluator competence, teacher-administrator collaboration, and strategic compatibility (Leinhardt 

& Wise, 1984). Furthermore, Patrick and Smart (1998) discovered that teacher effectiveness is 

multidimensional and made up of three factors: respect for students, ability to change students, 

and organization and presentation skills. One study examining secondary science and math 

teachers found that teacher dispositions including willingness to collaborate, interactive skills, 

and the ability to reflect and adjust practice were important for determining effective teachers 

(Miller & Davison, 2006).    

The multidimensionality of teacher effectiveness makes it a difficult topic to research, but 

the extent of research thus far does reveal some clear themes.  Good teachers have strong content 

knowledge, are great at promoting student understanding, effectively promote student 

engagement, and can control and manage their classroom environments.  The importance of 

effective teachers is especially relevant in the content area of mathematics.   The negative 
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connotations associated with mathematics classes add another level of complexity that magnifies 

the necessity to research and identify qualities of effective teachers.   

Statement of the Problem 

 

Teacher effectiveness is a controversial but not a new topic in the field of educational 

research.  Shifts in the purpose of studying this measure have moved from initial interest in the 

teaching field, to involvement in civil rights issues of the Coleman report, to quantification of 

identifiable measures assessing what it means to be an effective teacher.  Since the establishment 

of NCLB, educational research took a quantitative shift in what was deemed as the “era of 

assessment”.   Recently, the Student Success Act of 2015 relinquished mandated NCLB testing 

and allowed local and state governments to decide best practices.  However, the heart of the 

issue, the quality of United States students‟ STEM ability in the world market, is still the utmost 

concern.  In order to make student ability quantifiable, researchers turn to test scores, but solely 

using students‟ standardized test scores is flawed when used to assess teacher effectiveness. 

Scherrer (2013) argued that teachers cannot be reduced to value-added measures because very 

different teaching methods can yield student success and that teachers, like students, need 

individualized interventions.  A rebuttal of test score use shifted the research focus to the 

incorporation of teacher observations in the classroom.  Today, researchers have shown the value 

of using a composite method for evaluating teacher effectiveness that uses multiple measures. 

Currently there is no agreed upon successful method for identifying effective teachers 

based upon teacher quality characteristics.  The current push of identifying quality teachers with 

standardized test scores through value-added measures was recently denounced by The 

American Educational Research Association (AERA) when the organization stated that there is a 

severe risk of teacher misclassification if a value added method is used for the evaluation of 
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educators (AERA, 2015).  Until teachers can be identified appropriately by the quality of their 

daily teaching practices, rather than by sole reliance on test results, teachers will not receive 

merit and recognition for their hard work and dedication to the profession.  Also, without a sound 

basis for identifying characteristics of effective teachers, it will be difficult to improve teacher 

professional development and teacher training programs. 

 Purpose of the Study  

Research exists on teacher effectiveness, whether qualitatively based on classroom 

observations or quantitatively based on the analysis of student demographics and school 

characteristics related to test scores.   The naturalistic (qualitative) or the anti-naturalistic 

(quantitative) approach have both attempted to provide research results related to teacher 

effectiveness and accountability.  In general, naturalists believe that scientific and philosophical 

theories are not mutually exclusive (Godfrey-Smith, 2003).  Science can be a resource of 

philosophy by contributing answers to philosophical questions. Some anti-naturalists argue that 

the naturalistic approach is an inappropriate way to resolve questions of the social sciences, 

while other more moderate anti-naturalists claimed it is an inappropriate way to answer certain 

kinds of philosophical questions.   

Naturalism endorses the methods of the natural sciences to justify meaning and 

significance in human actions, while anti-naturalism weighs on social sciences for gaining 

meaning (Rosenberg, 2008).  Naturalists posit that the social sciences should mirror or at least 

mimic the physical sciences to be successful; while, anti-naturalists claim that physical science 

methods can only be used to study objects and not subjects.   

Conventionally, the difference in approaches tends to lend itself in a more quantitative or 

a more qualitative research study.  It is important in this situation to ask: does the research or 
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does the researcher decide?  The importance behind this question was considered in the selection 

of secondary data for this study and for the research methodology used.  Regardless of a 

qualitative or quantitative philosophical belief, the funding of research on teacher effectiveness 

has been more supported by quantitative research methods.  

Using or creating a source of information that takes into account the importance of 

quantitative and qualitative methods is important in answering questions of teacher effectiveness.  

The Measures of Effective Teaching Project produced a database demonstrating the initial ability 

of creating decisive parameters including student surveys, teacher observations, and assessment 

scores to measure teacher effectiveness (Mihaly, McCaffrey, Staiger, & Lockwood, 2013).  

Exploration of this database and its varied measurements permitted investigation of important 

characteristics for studying teacher effectiveness in a way that did not solely commit to 

quantitative or qualitative approaches, thus a mixed methods approach. 

The solution, however, for assessing teacher quality may lie in a multidimensional 

approach that captures the complexity of the process in education (Graue, M., Delaney, K., & 

Karch, A., 2013).   Halpin and Kieffer (2015) called for “a measurement model that more 

directly addresses the cross-classified structure of teacher observation data, while also remaining 

feasible to implement in practice” ( p. 271).  A novel approach is still desirable for the world of 

research on teaching and learning because an agreed upon model for successfully identifying 

effective and non-effective teachers is not prevalent in the research literature.     

As policy drives educational change, it is paramount that researchers use measurement 

instruments that demonstrate score reliability and validity for identifying effective teachers.  A 

missing piece of the puzzle is the impact of the dynamics of teacher performance on student 

learning (Atteberry, A., Loeb, S., & Wyckoff, J., 2013).  The advent of R2T creates a focus on 



 

6 
 

 

the necessity of teacher quality and the use of identified teacher skills over value added measures 

(Grossman, P., Loeb, S., Cohen, J., & Wyckoff, J., 2009).  Presently the most comprehensive 

collection of multidimensional data is contained in the Measures of Effective Teaching Project 

(MET) funded by the Bill and Melinda Gates Foundation.  Starting in 2009, the MET project 

partnered with 3,000 teacher volunteers and numerous independent researchers to find multiple 

measures that can reliably be used in teacher evaluation to assess teacher effectiveness.   

The MET database demonstrated interest in creating decisive measures of effective 

teachers, including student surveys, teacher observations, and assessment scores (Mihaly, K., 

McCaffrey, D.F., Staiger, D.O., & Lockwood, J.R., 2013).  The data base was developed to help 

researchers identify characteristics of effective teachers and determine what implications their 

findings could have for future teacher training and current teacher professional development.    

 Teacher effectiveness measures using the MET database have predicted student 

achievement based upon teacher effectiveness in a student-teacher randomized scenario (Kane, 

T.J., McCaffrey, D.F., Miller, T., & Staiger, D.O., 2013).   However, in addition to teacher 

observations, student opinion, and testing success, MET also included teacher and principal 

opinions as useful measures of teacher effectiveness.  The importance of a principal‟s decision 

about teacher success is determined more by a teacher‟s behaviors and skills, including 

compassion for students, work ethic, and classroom management, rather than their content 

knowledge or other qualifications (Engel, 2013).   

 In the past, multiple measurements have been combined in linear models to explore 

teacher quality (Johnson, Kahle, & Fargo, 2007; Muñoz, Scoskie, & French, 2013; Gargani & 

Strong, 2014; Harris, Ingle, and Rutledge, 2014).  However, there is a gap in the research 

literature when studying multiple measures assessing teacher effectiveness, especially with 
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Algebra I teachers.  This study therefore focused on the question of how to use multiple 

measurements to identify characteristics of effective Algebra I teachers.    

Study Synopsis and Research Questions 

This study used measures of teacher characteristics to determine whether latent classes of 

effective/non-effective teachers exist, rather than pre-determining and categorizing teachers.  The 

sample represented a diverse geographic and socioeconomic spectrum of school districts, 

teachers, and students.  Data for the MET project database was gathered from 317 schools 

located in the following school districts: the Charlotte-Mecklenburg Schools, the Dallas 

Independent Schools, the Denver Public Schools, the Hillsborough County Public Schools, the 

Memphis Public Schools, the New York City Schools, and the Pittsburgh Public Schools.  Data 

gathered from the MET project encompassed two to three years.  This study examined ninth 

grade Algebra I teachers, which is reflected in the sample size of 152 teachers, and focused on 

data from the second year of collection.  The study used selected second year data for the latent 

class analysis due to the establishment of the study‟s randomization and desired teacher 

commitment in a voluntary data collection approach. 

 Teacher characteristics classified into the categories of teacher promoted student 

engagement, teacher promoted student understanding, and classroom environment were used 

(see Figure 1). Latent class analysis for the data examined seven observed polytomous variables. 

Characteristics came from data including the Tripod 7Cs Student Perception Survey (TRIPOD), 

The Classroom Assessment Scoring System (CLASS) observational measure, and The 

Framework for Teaching (FFT) observational protocol.  These characteristics were used in the 

latent class analysis to determine groups of effective/non-effective teachers.  Class differences in 

characteristics indicating effective/non-effective Algebra I teachers were then compared. 

Conceptually, student views of teachers, observations of teachers, and principal reviews of 
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teachers are all important teacher qualities that can be used to obtain the latent classes of 

teachers.  Next, decision accuracy was used to validate the latent classes established by 

conducting a 
2
 test of independence between the established latent classes and the principal 

rating scores of teacher effectiveness.   

Finally, student achievement data on the ACT QualityCore® Algebra I content was used 

to assess the categorical prediction of effective and non-effective teachers by conducting a 

discriminant analysis.     

 

 

Figure 1. Latent class model for identifying effective/non-effective Algebra I teachers 

 

 



 

9 
 

 

 

Research Questions  

1. What are the identifiable characteristics that define latent classes of Algebra I teachers?  

 

2. What characteristics indicate effective Algebra I teachers? 

 

3. How do student scores on the ACT QualityCore ® Algebra I standardized exam 

predict effective/non-effective Algebra I teachers? 

 

Study Significance and Implications 

The art of teaching is now a science that contains identifiable parameters necessary for 

the establishment of successful teachers.  These universal parameters are not definitive in scope 

but can be identifiable through the examination of a diverse group of educators.  The 

implementation of current policy is striving for applicable measures of teacher effectiveness 

through qualitative and quantitative characteristics.  Evidence of success in teacher evaluation is 

arguably directly realized in the Tennessee Educator Acceleration Model (TEAM) and indirectly 

realized in the Texas State Accountability System (TSAS).  Many states nationwide are 

implementing teacher evaluation practices including Washington State‟s Teacher/Principal 

Evaluation Project (TPEP), which uses the Marzano Teacher Evaluation Model, and New York‟s 

Teacher Effectiveness program that uses Danielson‟s updated Framework for Teaching (FFT).   

As R2T searches for measures of teacher effectiveness to improve the quality of student learning, 

all involved stakeholders desire to define and evaluate the outgrowth of value added models in 

establishing an evaluation model for teacher accountability.    

 The MET project‟s initial findings have established that effective teaching can be 

measured through a system of balanced weights that indicate multiple measurements including 

the following: classroom observations, student surveys, and student assessment gains (Mihaly, 
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McCaffrey, Staiger, & Lockwood, 2013).  Information on teacher effectiveness measures is 

highly pertinent to the Government Accountability Office (GAO) for the development and 

coordination process to improve teacher quality in higher education institutions and state 

authorized programs (Teacher Quality, 2009). 

Many obstacles are faced in the training and development of effective teachers beginning 

with poor undergraduate programs that fail to merge content knowledge with pedagogy, that do 

not prepare students for urban teaching, that lack instruction on the integration of technology and 

inquiry, and that fail to stress the importance of reflection and collaboration practices for self-

efficacy (Kahle & Kronebusch, 2003).  Kahle and Kronebusch (2003) further argue that current 

professional development is driven by capitalism and is not meaningful, but rather disjointed and 

unconnected from individual teaching goals.  Although a certain amount of professional 

development is required, it is often not in school budgets and teachers select meaningless topics 

to fulfill requirements, or even worse, move up the salary scale (Kahle & Kronebusch, 2003).  

With regard to mathematics teachers, the fracture between state level education professionals and 

classroom teachers leads to a missed opportunity for increasing teacher effectiveness both in the 

field of undergraduate teacher training programs and in professional development opportunities.    

Although there are now measures of effective teaching, there are no sets of factors or 

attributes that define an effective teacher.  In order to identify effective teachers it was important 

to learn not only how to measure the qualities of a good teacher, but also how to define these 

qualities.  The MET project provides invaluable data that allows the identification of latent 

classes of effective/non-effective teachers, which can then be used to test the efficacy of 

predicting effective/non-effective teachers using standardized test scores.  The rationale is that 
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standardized test scores used in value added models are not a sound predictor of effective/non-

effective teachers.  

Limitations and Delimitations of the Study 

 Using secondary data has its advantages and disadvantages.   Data collection from the 

MET study provided increased diagnostic information on the multiple measurements used for 

identifying classes of teacher effectiveness.  Purely causal interpretation of teacher 

characteristics and student outcomes was avoided.  This study used item sections from the 

complete instruments to create the seven observed variables used as measures of teacher 

characteristics.  No prior student achievement data was included in this study as it was not 

relevant to the model explored.  The MET study‟s adapted FFT and CLASS instruments were 

not provided for release and there is no known data on the principal rating score used in decision 

accuracy. 

Also, restriction put on data use and extraction from the MET study virtual data enclave 

played a role in this study.  A researcher is restricted to using the MET data online via a virtual 

data enclave, thus they are not able to download the secondary data.  Variable selection and data 

missingness were also a delimiting concern in the study.  Furthermore, the researcher must use 

the MET software programs and request approval to download any computer output files 

generated from computer analyses.  Consequently, the access to data, variable selection, and 

statistical analysis were governed by the University of Michigan who controlled the data set and 

process. 
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CHAPTER 2: REVIEW OF THE LITERATURE  

 

Teacher Evaluation 

 

Historically, the concept of teacher evaluation is not novel.  The Journal for Science and 

Mathematics was created for secondary teachers in 1905. As early as the 1920s, The Learned and 

Bagley report “insisted that student learning should be the guiding principle for teaching, and 

that teachers should be judged on their effectiveness in promoting student learning” (Imig & 

Imig, 2006, p 168).  Teacher evaluation methods were discussed before the establishment of the 

United States Department of Education in 1979.  The method of teacher judgment is what is up 

for debate.  There are two methodological approaches for studying teacher effectiveness: 

“evaluating the process and evaluating the product” (Medley, 1971).  Separation of the two 

approaches leaves critical information out of the equation.   The split view also fractionalizes the 

world of educational research into taking different qualitative and quantitative standpoints 

relating to measuring teacher personality characteristics and relating to measuring standardized 

test scores.  The implementation of teacher evaluation systems is not uniformly dependable 

(Glazerman, et al, 2011).  Even by teaching district, it is not possible to recognize the top 25% of 

teachers with confidence (Glazerman, et al, 2010).  This separation of teacher evaluative 

methods leads to the collection of different data, including survey, observational, and test score 

data collection.  Instead of a piecemeal exploration of teachers, why not look at a more holistic 

view of teacher quality?  In practice, this is not a totally new idea; however, a successful 

methodology for such examination of data has not yet been employed.   

A common theme materializes in the literature: that of differing constructs for 

establishing the characteristics of effective teachers. In examination of the National Board for 

Professional Teaching Standards, teachers are assessed using attributes, behaviors, and 
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knowledge, and evaluated on value added models, achievement, quality of learning, and 

normative reference points (Hattie & Clinton, 2001).  Current models tend to classify the 

majority of teachers as adequate and are not effective at establishing typographies of effective 

teaching.  Hattie and Clinton (2001) argued that because of the inability to establish distinct 

categories of teaching related to levels of effectiveness, more emphasis should rely on fostering 

and rewarding excellence in the teaching profession.  This may explain why current teacher 

evaluation methods do not successfully divide teachers into effectiveness categories.   

Beller (1971) proposed three aspects necessary for complete teacher evaluation: role, 

style, and technique.   Teacher roles included the duties, responsibilities and function of the 

teacher, teacher style referred to the teacher‟s personality and attitudes, and lastly teacher 

technique established the specific strategies teachers used to accomplish their teaching 

objectives.  Teacher style as defined by Beller (1971) is more difficult to evaluate.  Beliefs and 

teaching style seem to have a clear connection and student‟s rate teachers as more effective when 

they utilize divergent teaching styles.  In Beller‟s three aspect model, he indicated that the 

greatest strides in evaluating effectiveness are in the areas of technique because there is a 

measurable outcome or product of teaching.  The quantifiable nature of this data is what proves 

as an attractive methodology today.  Goe, Bell and Little (2008) claimed that teacher evaluation 

can be approached by three different angles: measurements of inputs, measurements of 

processes, or measurements of outputs.  This is a very similar organizational structure as the 

model Beller described almost 40 years earlier that identified inputs, process, and outputs of 

teaching.  Inputs mirror teacher roles, and encompass functions a teacher must put in to perform 

his or her job; process refers more to the teacher‟s personal style, and outputs are analogous to 

accomplishing teaching objectives.  The main difference between the two is the word choice.  
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Goe, et al. (2008) used a teacher evaluation structure centered on “measurements,” that 

highlighted a quantitative shift in educational research.   

The three levels deemed important to teacher evaluation have been studied in the order 

that both Beller (1971) and Goe, et al. (2008) presented them.  The teacher input or teacher role 

keeps demonstrating that teacher credentials, years of experience, and past years of novice 

teaching, do not play an important role in teacher quality (Jepsen, 2005; Rice, 2010).  Now 

researchers look to the process or the product.  Teacher processes or teacher style are explored 

with surveys and teacher observations.  Teacher output or teacher technique saw the height of 

popularity with exploring high stakes testing and value added models.  Now researchers are 

scrambling to support their preferred measurements and results.  

Arne Duncan stated that current measures of teacher evaluation do little to establish 

effective teachers; all teachers regardless of skill are rated basically the same (Gottlieb, 2013).  

Duncan‟s suggested solution for fairly assessing teacher effectiveness requires the inclusion of 

student test scores to rate and classify teachers (Gottlieb, 2013).  The essential problem with this 

approach was that it reduced a teacher to a number, and did not take into account numerous 

factors that describe successful teaching and that delineate effective teachers.  Gottlieb (2013)  

stated that “Duncan‟s policy proposals seems to describe a situation in which a teacher‟s 

“effectiveness” is simply equated with a teacher‟s “quality,” such that a teacher‟s impact on 

students‟ achievement scores will function as the “preponderant criterion” for making 

termination and remuneration determinations” ( pp. 16-17).  This proposed a problem in the 

many faceted definition of what it means to be a teacher.  A new model for evaluating teacher 

effectiveness is necessary if teacher preparation programs and professional development 

activities are to improve.   
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 Evaluation decisions based solely upon test scores do not fairly judge teacher quality and 

effectiveness.  A new method of evaluating teachers is necessary, especially since test score 

effects are poor measurements of teacher quality at the high school level for Algebra I teachers 

(Jackson, 2014).  Jackson (2014) examined data on over 3,500 Algebra I teachers in North 

Carolina and revealed that high school teachers positively impact test scores, and experienced 

teachers tend to have higher test scores, but that overall test scores are inadequate for 

determining Algebra I teacher effectiveness.    

The best approach to teacher evaluation is the inclusion of multiple measures.  Gottlieb 

(2013) claimed that the use of multiple measures proposed is merely an illusion for a holistic 

evaluation process because items are said to be included according to their agreement with test 

scores.    A lack of understanding of quantitative methods seems to be responsible for this 

thought process.  Gottlieb (2013) used the arguments of Elliot Eisner to caution that current ideas 

of “assessment” are merging with “evaluation,” creating dangerous perceptions for teacher 

effectiveness.  The seemingly quantitative view presupposes “ that those conducting the 

assessment already know everything that will be relevant to a judgment of quality, and that the 

means of assessment are in every case adequate to revealing what Eisner elsewhere calls the 

“universe of particulars” which refers to the numerical test score itself (Gottlieb, 2013, p. 20).  

There are indeed some researchers and now some states that are moving forward with a one-

dimensional approach leading many stakeholders to question the impartiality of using teacher 

assessment strategies based on test scores for evaluation.  

 Eisner (1976) revealed the fear of qualitative researchers when he stated “quality 

becomes converted to quantity and then summed and averaged as a way of standing for the 

particular quality from which the quantities were initially derived” (p. 137).  Eisner‟s advocacy 
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for an age of the evaluation of teacher effectiveness rooted in connoisseurship and criticism is 

the qualitative mirror image to the quantitative style of evaluation argued by (R2T).  However, 

the argument developed by Gottlieb (2013) falls back onto dichotomizing the world of 

educational research into the camps of qualitative and quantitative methods even though he 

argues both sides ultimately share the same resolution.  In this study, multiple measures are used, 

and a mixed methods research approach is used to resolve this divided view of research 

methodology. 

Initial quantification of the relationship between teacher effects and student outcomes were 

examined by economists in the 1970s (Hanushek, 1971).  Teachers as an economic unit are not 

found to be easily comparable on merits of effectiveness used in the past and so, in addition to 

teacher effectiveness, teacher effectiveness information is becoming important in describing 

educational outcomes to be used in policy and practice (Jackson, Rockoff, & Staiger, 2014).  

Information gained from such studies should be used for improving teacher education programs 

and improving professional development opportunities.   Even though teaching is said to have 

undergone a progressive movement, Imig and Imig (2006) argued that essentialists are 

responsible for the control of educational constructs like teacher effectiveness today due to 

standards established by educational law. This lack of uniformity adds another concern when 

examining teacher effectiveness in evaluation models across the United States.   

Why have teacher evaluation systems moved away from using a holistic approach?  Just as 

in industry, the process and the product are connected.  Harris, Ingle, and Rutledge (2014) used a 

mixed methods approach that examined principal interviews and teacher ratings along with 

ratings on value added measures to address discrepancies in the two evaluation methods.  There 

is a modest overlap of value added measures and the principal ratings, but it is more clearly 
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distinguished for the highest performing teachers.  Their most interesting finding claimed 

“various measures differ not just in their validity, but in the construct they measure” (p 105).    

Some observational instruments positively correlated with teachers‟ value added measures 

(VAMs), student‟s self-reported engagement, and social and emotional development (Kane & 

Staiger, 2012).  The components comprising effective teachers are not defined by a single 

measurement or even a single construct as there is inherent multidimensionality in social science 

research.  Multiple measures and multiple ratings are a few key standards in a system important 

to meaningful teacher evaluation (The New Teacher Project, 2010). When multidimensionality is 

applied to characteristics of effective teachers, the psychometric usage supports the identification 

of components of effective teachers (Grossman, Cohen, Ronfeldt, & Brown, 2014; Lasarev & 

Newman, 2014).  

Another issue in teacher evaluation is the tie of student test scores to teacher merit.  

Educational reforms are currently pushing merit pay by increasing the importance of student test 

scores (Brewer, Myers, & Zhang, 2015).  There is little to show that student test scores 

demonstrate student gains and therefore would not be connected to the identification of effective 

teachers.  Levine and Levine (2013) examined longitudinal data for high-stakes testing used in 

English and mathematics data from New York State.  They concluded that high-stakes testing is 

not useful as an assessment of improved learning, and that the product of what achievement 

scores actually measure is unknown, not to mention the high cost of providing teacher training 

and student score analysis shows little change in reducing the minority gap.  Analysis of a pay 

for performance program in the Austin Independent School District in Texas showed 

Mathematics test scores only improved the first year of the program and that student learning 

objectives were not significantly correlated with the test scores (Balch & Springer, 2015).  These 
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teacher merit pay programs tied to student test scores disassociate quality teacher characteristics 

defining teacher effectiveness.             

Teacher Effectiveness 

 

The current idea of what makes an effective teacher is a measurement related to an 

outcome.  A narrow definition of teacher effectiveness “refers to a teacher‟s ability to improve 

student learning as measured by student gains on standardized achievement tests” (Little, Goe, & 

Bell, 2009).  The idea of what makes a good teacher is generally defined by teacher 

characteristics.  Both are important factors for analysis of effective teachers. The theory and 

evidence behind effective teachers must harmonize multiple practices (Darling-Hammond & 

Bransford, 2005).   Because of multiple practices, new measurements of teacher effectiveness 

must be established to reveal identifiable characteristics of effective and non-effective teachers.  

Current Federal R2T initiatives do not explore both the process and the product, but rather focus 

on a one-sided definition of effective teachers that only examines the factor of increased rates in 

student growth.  R2T‟s emphasis on value added measures (VAMs) leaves out characteristics of 

effective teachers.  This is analogous to treating a patient‟s symptoms without diagnosing the 

patient.  It is exploring the effect without examining the causes.   

The importance of effective teaching is directly related to a student‟s academic success.  

Student growth or lack of growth is directly related to the strength of the teacher (Hanushek, 

Piopiunik, & Wiederhold, 2014).  A teacher‟s ability to engage students and to promote 

understanding should in turn improve a student‟s understanding of the content.  The importance 

of this issue is not only relevant federally or locally, but is critical for the students involved.  Due 

to student inclination toward aversion of mathematics content, secondary mathematics teachers 

rely heavily on the importance of student engagement to promote learning and understanding of 
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mathematics.  Engagement can take several forms, for example, a promoted form of whole class 

discourse that promotes student thinking (Bennett, 2013).  The use of teacher promoted student 

engagement through whole class discourse in the mathematics classroom gives a broader 

formative assessment of student learning and effective teaching than test scores which only 

provide a finite example of student understanding (Bennett, 2013).  Good teachers have strong 

content knowledge, are great at promoting student understanding, effectively promote student 

engagement, and can control and manage their classroom environments.  

 The most important players in the equation, the students, agree with the themes above. 

Though often disregarded as an unimportant or biased measure of teacher effectiveness, student 

opinion plays an important role in establishing characteristics of effective mathematics teachers.   

A study of 73 secondary mathematics teachers used multiple classroom observations focusing on 

emotional, organizational, and instructional support to determine the quality of teacher-student 

interactions (Martin, Rimm-Kaufman, 2015).  Students were surveyed on their feelings of 

engagement in their mathematics classes three times during the school year after the lessons in 

which teachers were observed (Martin & Rimm-Kaufman, 2015).  Results revealed that effective 

teachers gave significantly more emotional support in their classroom environments.  Student 

and teacher relationships are critical to establishing trust, and respect in the classroom which 

directly relates to more successful classroom management.   

 The exploration of effective STEM teachers is an area that had a close examination 

during the Cold War, and then another surge of interest shortly after the institution of NCLB.  

The current importance of STEM demands a reexamination of Algebra I teacher effectiveness as 

it is important to the future of establishing student interest in mathematic and scientific 

endeavors.  In an examination of international STEM, teachers teaching in the United States 
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were asked to rate effective teacher qualities.  These teachers reported that effective teachers 

clearly explain the content, enjoy teaching, and are fair in their grading practices (O‟Donnell, 

2009).    

Another issue of concern in the area of STEM is the lack of minority presence and the 

existing achievement gap between majority and minority races in the United States.  One aspect 

that is often overlooked is the opinion of students on culturally relevant pedagogy (CRP).  CRP 

is important in determining the construct of teacher promoted student engagement as it directly 

relates with a teacher‟s ability to make mathematics content relevant to students, therefore 

forming an investment in content and an establishment of strong student and teacher 

relationships.  A study of African American students found that by increasing CRP, it in turn 

increased student motivation and engagement, and in conjunction, student understanding 

(Hubert, 2014). 

 Effective Algebra I teachers are able to make adaptions in the classroom and this is 

important to convey in teacher education programs. Pedagogical content knowledge (PCK) has a 

greater influence on student achievement than mathematical content knowledge (MCK); 

however, one study found that even though MCK and PCK are strongly correlated in predicting 

students‟ mathematical achievement gains, MCK does not significantly influence PCK and is not 

adequate on its own for creating effective secondary mathematics teachers (Goos, 2013).  

Teacher pedagogy, including the importance of engaging students and promoting student 

understanding, is important for creating skillful and effective teachers. 

 A qualitative study examining a collaboration of mathematics education specialists and 

researchers supported that there are three key indicators of effective teaching and therefore 

effective teachers (Nebesniak, 2012).  These indicators include: teaching conceptually for 
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understanding, making connections with content, and directing attention through student 

engagement.  The themes reoccur today.  Effective teachers are flexible, knowledgeable, and 

successful at creating and maintaining a positive classroom climate.   

 After NCLB, studies into what defined “highly qualified” became the new political 

prompt for definitions of good teachers.  Characteristics of effective mathematics teachers were 

seen by pre-service and in-service teachers as multifaceted, containing aspects related to MCK, 

PCK, and concern for students (Strickland & Page, 1991).  Specific characteristics identified 

were effective teachers‟ abilities to explain mathematics clearly, work with students, and express 

interest in students (Strickland & Page, 1991).  Pedagogical problems seemed to be the most 

related to teacher effectiveness, but for many teachers, content knowledge was also important 

because teachers are expected and required to teach subjects in which they have little to no 

backgrounds due to teacher shortages.   

 One study examining secondary science and math teachers found that teacher 

dispositions including willingness to collaborate, interactive skills, and the ability to reflect and 

adjust practice were important for determining effective teachers (Miller & Davison, 2006).   

Beishuizen, Hof, van Putten, Bouwmeester, and Asscher (2001) revealed that secondary students 

could identify two dimensions of good teachers: personality and ability.  Both teachers and 

secondary students emphasized the importance of teacher-student relationships for successful 

teaching. Student views of engagement in mathematics showed dissatisfaction with mathematics 

teaching and a lack of enjoyment of learning the content due to ineffective teaching methods 

(Murray, 2011).  A survey conducted by Learning Point Associates and Public Agenda revealed 

72 % of teachers‟ rate student engagement in coursework as a good or excellent indicator of 

teacher effectiveness (Rebora, 2010). 
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Overall, years of teaching experience has proven to be a poor indicator of teacher quality; 

however, if years of experience are related to novice versus veteran teachers it becomes a 

relevant indicator of teacher effectiveness.  A 40 year longitudinal study of elementary and 

middle school teachers revealed that experience does have an impact for novice teachers who 

have taught five years or less compared to veteran teachers (Rice, 2010).  In a study by Ng, 

Nicholas, and Williams (2010) novice teachers relayed belief systems of effective teaching pre 

and post experience in the classroom.  Initially teachers felt effectiveness would be related to the 

strength of their expertise and training, while in the end, they established effectiveness as more 

related to charisma and their ability to build relationships with their students.  Another study of 

novice teachers revealed their concern with a lack of preparation from teacher education 

programs to prepare them for common problems in the classroom (Watson, 2006).  Novice 

teachers expressed concern in a variety of areas including lack of preparation to deal with 

endless paperwork, changes in schedules, non-existent mentors, and an inability to deal with 

classroom management and discipline issues (Watson, 2006).    In urban schools, it is difficult to 

attract and retain effective teachers.  Two characteristics that stand out include the differences 

between novice (1-3 years) and experienced (greater than 3 years) teachers and also differences 

in teacher cognitive ability (Jacob, 2007) that determine teacher effectiveness.  Teacher cognitive 

skills are an important determinant in student achievement differences between the United States 

and other countries.   

A comparison of 23 developed economies revealed differences in teacher numeracy and 

literacy scores from the Programme for the International Assessment of Adult Competencies 

(PIAAC) (Hanushek, Piopiunik, & Wiederhold, 2014).  The PIAAC along with the student data 

from the Programme for International Student Assessment (PISA) determined that differences in 
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student performance rested on the cognitive ability of the teachers: smarter teachers, higher 

performing students.  Background into the discrepancy of teacher cognitive ability by country 

revealed the pool from which teachers are selected and recruited.  Countries with teachers 

scoring higher on the PIAAC, recruit and select from the top tier of college students and are able 

to do so because of the high pay and prestige attached to the profession in said country.  The 

authors suggest teacher cognitive ability as the missing factor in identifying effective teachers 

(Hanushek, Piopiunik, &Wiederhold, 2014).  Goldhaber (2007) revealed a positive correlation 

between teacher licensure scores and student achievement. Although content knowledge is 

important and used as a determinant for Algebra I teachers to be highly qualified, some other 

aspects are being overlooked including the teachers ability to communicate effectively with 

students (Miller & Davison, 2006).  Much conversation about what it means to be an effective 

Algebra I teacher sometimes overlooks what some of the difficulties are for students to learn 

Algebra I content effectively.   

Teacher Evaluation Methods 

 

Teachers report that current evaluation systems do not lead to actualizing areas needed 

for improvement and therefore they cannot illicit meaningful professional development 

(Weisberg, Sexton, Mulhern & Keeling, 2009).  Until there is a fair method for teacher 

evaluation, teachers will not be on board and teacher improvement through professional 

development and college instruction will be stymied.  There are currently three utilized methods 

of evaluation in practice including observations, surveys, and value added measures.       

Current teacher observational rankings reflect tiers of teacher performance resulting in a 

majority of teacher rankings in the satisfactory category (Gordon, Kane, & Staiger, 2006; 

Weisberg, Sexton, Mulhern & Keeling, 2009).  This most commonly used methodology for 
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teacher evaluation is not successful at differentiating teacher quality and also is not helpful for 

educators to assess areas of self-improvement.  The MET project found that when 127 

administrators and teachers conducted 24 teacher observations using Charlotte Daniel‟s FFT, a 

majority of teachers scored in the middle two categories of “basic” and “proficient” (Ho & Kane, 

2012).  High principal evaluation scores generally represent teachers with both strong classroom 

management and strong teacher student relationships (Stronge, Ward, & Grant, 2011).   

Principals have also been found to distinguish among teachers who can produce the smallest and 

the greatest standardized achievement gains though they cannot distinguish middle performing 

teachers (Jacob & Lefgren, 2008).  Ho and Kane (2012) found a Spearman rank-order correlation 

of 0.87 between administrator observations and outsider observations for the MET data.  The 

reliability between principal and outsider observations implies limited personal bias in the 

principal‟s evaluations.  However, solely using these principal observations for evaluations is not 

enough to get a total picture of effective teacher characteristics.   

Principal observations, while holding some criticism, seem to be a reliable measure of 

establishing teacher effectiveness.  One study reviewing principal observations found that 

ineffective teachers seem to have the most problems in areas of pedagogical content knowledge 

including: lesson-implementation skills, ability to establish rapport with students, and classroom-

management skills (Torff & Sessions, 2009).  These skills relate to teacher and student 

interaction skill sets.  This finding held for schools from a variety of economic backgrounds 

suggesting that teacher effectiveness was not related to the socioeconomic status of students.   

Although a useful tool, principal observations cannot be the total factor in measuring 

teacher quality due to the nature of their compressing rating scales.  In order to improve this form 

of measurement, the MET study included the use of increased observations by outside trained 
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persons in order to “provide an ongoing check against „in-school bias‟ (Bill and Melinda Gates 

Foundation, 2013, p 5).  A concern with outsider teacher observation for the evaluation of 

teacher effectiveness is validity and accuracy. In regards to the validity of observations, it has 

been established that expert panels are able to rate an instrument‟s content validity.  In one study, 

Van Tassel-Baska, Quek, and Feng (2006) demonstrated expert agreement could be validated for 

individual items and for the clarity of language.   

Different sites employ different methods for consistent and fair assessment, including 

evaluator training, using third party evaluators, using evaluator tests, rating evaluators, as well as 

using data checks, reviewing student performance and including superintendent reviewed, 

principal discretion supplemental values (Doyle & Han, 2012).  Effective training of outside 

observers for the MET project found that less than 10% of the variance in teacher observation 

scores was a result of inconsistency in observer scoring (Bill and Melinda Gates Foundation, 

2012, p 2).  Also, observer reliability increased from 0.66 to 0.69 when multiple shorter 

observations were employed (Bill and Melinda Gates Foundation, 2013, p 5).  In general, other 

studies assessing inter-rater reliability for teacher observations found a reliability between 0.55-

0.89 (Gersten, Baker, Haager, & Graves, 2005; Van Tassel-Baska, Quek, & Feng, 2006).  The 

better trained the observer the more consistent and accurate the observation.  However teacher 

observation methods are not without criticism.  Critics argue that inconsistency and poor inter-

rater reliabilities make observational instruments unlikely to be able to provide the only 

measurement for effective teaching.       

The least utilized in secondary education, surveys are often employed to garner a student 

perspective on teacher performance. There is not much historical use of surveys for this age 

range and therefore there is not much data to discuss (Peterson, Wahlquist, & Bone, 2000).  
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There is, however, evidence of the stability of secondary student surveys over time with 

correlations of multi-year evaluations, 0.7-.0.85, for the TRIPOD used in the MET study after 

correcting for measurement error (Bill and Melinda Gates Foundations, 2010).  Further research 

by Hajdin and PaŽur (2012) examined high school students‟ abilities to differentiate between 

evaluating teachers versus evaluating teaching.  There are not clear differences between the two 

categories, but students did identify teaching methodology, teacher personal characteristics, 

elements of teaching, and teacher student relationships as being the best indicators of 

effectiveness.  One study related high school student evaluations of teacher skills and 

characteristics using the Student Perception Questionnaire.  Student scores on the questionnaire 

were compared to evaluations of the same teachers by university and school supervisors and the 

results suggest agreement between the two data sets supporting students‟ ability to fairly assess 

teacher skills and characteristics (Tairab & Wilkinson, 1991).  Overall the use of study surveys 

may be more stable over time than the use of observations (Polikoff, 2015). 

 Value added measures are growth models that claim to assess a teacher‟s impact on 

students while controlling for factors outside a teacher‟s control, namely, student and school 

characteristics.   Beginning in the 1990s, statistical methodologies like value added measures 

revealed an incredible variation in teacher performance with regards to student output and 

teacher product (Rowan, Correnti, & Miller, 2002; Sanders & Rivers, 1996; Webster, Mendro, 

Orsak, & Weerasinghe, 1998; Wright, Horn, & Sanders, 1997).  The use of only objective 

statistical evaluations to measure teacher quality is not a consistent method.   For example, the 

“lagged score” VAM model below identifies the general measures used: 
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Yisjt=β0+Yisjt−1β1+Xisjtβ2+Sisjtβ3+Tisjtθ+ɛisjt 

where Yisjt is a test score for student i at school s with teacher j in year t, Xisjt serves as a vector 

of student characteristics, Sisjt serves as a vector of school and/or classroom characteristics, Tisjt 

serves as a vector of teacher indicator variables and isjt is the error term (Koedel, Mihaly, & 

Rockoff, 2015).   

The Tennessee Value Added Assessment System (TVAAS) is a value added approach 

developed by William Sanders at the University of Tennessee to implement a mixed-effects 

model for longitudinal standardized test score data across multiple subject areas (Kupermintz, 

Shepard, & Linn, 2001).  The TVAAS was one of the first statistical methodologies employed 

claiming to fairly assess indicators of teacher quality while accounting for influential factors of 

student achievement like ethnicity, SES, prior achievement, and general ability (Kupermintz, 

Shepard, & Linn, 2001).  They suggested that further examination of value added measures is 

necessary due to  

the potential of confounding of teacher effects and other independent factors 

contributing to student academic progress, the dependency of estimates of teacher 

effects on model assumptions and on the context of their school systems, the explicit 

links between student score gains and instructional practices, and the generalizability 

of multiple choice test results as indicators of instructional impact on student 

progress toward desirable educational goals (p. 19). 

 

The use of value added measures as a finite methodology for evaluating teacher quality 

cannot be used without a more comprehensive view of effective teacher characteristics and its 

relevance to current educational policy cannot be ignored.  There are typically three clusters of 

growth models used: simple change, residualized change, and value tables (Schafer, et al., 2012).  

These value added models cannot solely be used for evaluating high stakes decision making with 

regards to teacher evaluation.  Even when accounting for control variables like gender, SES, 
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ethnicity, and English proficiency, there are too many confounding variables with regards to 

classroom and learning dynamics (Schafer, et al., 2012).  Some states like Colorado, Louisiana, 

and Tennessee have current evaluation programs that specify 50% of a teacher‟s performance 

rating is determined by student growth data (Green, Baker, & Oluwole, 2012).  Laws in Maine 

plan to implement the use of teacher evaluation based solely on standardized test scores in 2015-

2016, however Representative MacDonald from Maine wishes to propose an act to limit the 

effects of standardized tests on teacher evaluations (Cousins, 2013).  Nationwide, the debate 

continues to ensue over the use of standardized test scores for evaluating teacher performance.  

Koedel, Mihaly, and Rockoff (2015) provided a comprehensive review of VAMs and 

concluded that students will benefit from VAMs being included in personnel decisions for 

teachers; however there are few studies reported for high schools and it would be of greatest 

value for VAMs to validate “the relationships between value added and alternative evaluation 

metrics, like those used in combined measures of teaching effectiveness (e.g., classroom 

observations, student surveys, etc.)” (p. 192).  Di Carlo (2012) stated that VAMs just have a bad 

reputation and are neither good nor bad.  Rather than banishing their use in teacher effectiveness 

models, VAMs should be used cautiously through avoiding mandating universally high weights 

for value added measures, paying attention to all components of evaluation, addressing error, and 

continually monitoring results and evaluating evaluations (Di Carlo, 2012).  There is not a single 

method previously discussed, that alone, demonstrates a way to identify effective and non-

effective teachers.  Newer approaches suggest composite measures that incorporate additional 

information like observation and student survey data into value added measures.  Unfortunately, 

it still remains whether this is a better approach.    
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Combining Measures of Teacher Effectiveness 

 

  It is important for the evaluation of teacher roles to encompass all stakeholders.  Beller 

(1979) argued “future evaluation of teacher roles should never rely on one source alone but 

should include the perception and judgment of all groups involved in the teaching of the child” 

(p. 128).  Although there is not one instrument in use that identifies effective teachers, Gordon, 

Kane, and Staiger (2006) propose a combination of methods including teacher observations, 

principal evaluations, parent evaluations, teacher absences, and the use of value added measures. 

This composite evaluation method is also referred to as the “portfolio view” of teachers or as a 

comprehensive teacher evaluation system (Gordon, Kane, & Staiger, 2006; Moss, Schutz, & 

Collins, 1998). Comprehensive teacher evaluation systems (CTESs) are systems that use 

multiple measures of teacher effectiveness including student achievement, student feedback, 

teacher peer reviews, teacher self-evaluation and personnel review. MacCalla (2014) used 

secondary data to evaluate the use of teacher surveys, expert assessments, and classroom 

observations to determine their value in teacher evaluation.  Data was taken from the California 

state-funded Improving Teacher Quality Program which was a voluntary professional 

development program implemented in the Los Angeles school district.  In this study, expert 

assessments were found to be the most reliable measurement, followed by classroom 

observations, and finally teacher surveys (MacCalla, 2014). 

In a study of New York City public school teachers, subjective evaluations of teacher 

effectiveness are shown to complement objective measures of teacher effectiveness when used to 

predict future student achievement gains (Rockoff, & Speroni, 2011).    Using multiple measures 

including observations, portfolios of teacher work, student learning objectives, and student 

surveys as well as VAMs are important to creating increased reliability and validity if valued 
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aspects of teacher are targeted (Harris, 2012).  Blending VAMs and teacher observation based 

evaluations is a better assessment of teacher effectiveness for teachers in low-income, minority 

schools (Mangiante, 2011).  The MET project is the most recent and accessible data set to review 

multiple measures and their relationship to determining effective and non-effective teachers.   

More recently researchers have been advocating the importance of multiple measures for 

the evaluation of teacher effectiveness.  Ten sites including: Delaware, Tennessee, Rhode Island, 

Hillsborough County, FL, Houston, TX, New Haven, CT, Pittsburgh, PA, Washington, D.C., 

Achievement First (CMO), and Relay Graduate School of Education were used in a study 

examining methods for measuring teacher effectiveness (Doyle & Han, 2012). It was found that 

several sites are using multiple measures of student achievement even when student testing data 

exists in a method to strengthen evaluation due to the potential weakness of any one individual 

measurement. Student performance data in these sites was typically calculated using value added 

models, student growth percentiles, pre/post-test growth, or mastery of standards. The weighting 

of student performance varied from using flat percentages, matrices, and rating ceilings.  

Additionally, classroom observations were taken at all sites.  The use of multiple measures 

indicated a shift in teacher evaluation that took into account a more holistic approach.      

The most common method of observation was use of Charlotte Danielson‟s FFT 

including observational scoring for four defined domains of teaching: planning and preparation, 

the classroom environment, instruction, and professional responsibilities.  Chosen observers at 

different institutions included: administrators, coaches, third party evaluators, and teacher peers. 

Observational frequency also differed by individual site often based on the type of teacher, low-

performing, high-performing and novice.  Additional non-academic measures taken into account 
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at some sites included student perceptions, student character, peer ratings, and teacher 

commitments and contributions to the school.   

Teacher quality indicators like the FFT are now being used in conjunction with value 

added measures. A study using 222 middle school math teachers compared value added scores to 

other teacher quality indicating instruments including surveys and observations and found a 

significant correlation (Hill, Kapitula, & Umland, 2011).  A recent study of the Pittsburg Public 

Schools teacher evaluation system examined a multi-composite measure including the Research-

based Inclusive System of Evaluation based on Danielson‟s FFT, TRIPOD based upon 

Fergusons‟ 7Cs student survey, and a value added measure developed by Johnson, Lipscomb, 

Gill, Booker, and Bruch in 2012 (Chaplin, Gill, Thompkins, & Miller, 2014).  The components 

of the three measures, FFT, TRIPOD, and the VAM were moderately and significantly 

correlated, suggesting acceptable levels of internal consistency (Chaplin, Gill, Thompkins, & 

Miller, 2014).  Correlations across the measures “are capturing various aspects of effective 

teaching” in complementary ways (Chaplin, Gill, Thompkins, & Miller, 2014, p. 3). 

Since the MET study, a new teacher observation tool called the Rapid Assessment of 

Teacher Effectiveness (RATE) has been developed.  RATE is a fast and cheap 6 item rubric 

using raters that is comparable or better than longer popular observation tools used in the original 

MET study (Gargani & Strong, 2014).  The importance of teacher observational data in gauging 

teacher effectiveness is now clearly established and RATE provides a new tool for future data 

quantification; although, the largest current source of data for analysis on teacher effectiveness is 

in the MET study.      

The Measures of Effective Teaching Project (MET) was funded by the Bill and Melinda 

Gates Foundation in 2009 and was proposed to identify qualities of teacher effectiveness to help 
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improve teacher quality. Six school districts with over 3000 teachers participated in the MET 

project.  It is the most comprehensive data collection effort exploring measures of effective 

teaching and used seven observational instruments, student and teacher perception surveys, and 

student achievement gains on the SAT-9, the ACT, and the Balanced Assessment in 

Mathematics (BAM). 

The MET project purports the more recent idea of composite measurements, which is a 

variation of value added measures that depended on only growth models.  Composite measures 

include multiple, different types of instruments, with weighted total scores to determine their 

ability to accurately assess effective teachers in relation to the student growth measures.  A 

composite measure of effective teaching using the MET project data including student survey 

responses, classroom observations, and student achievement growth was implemented to explore 

a combined methodology for using multiple measures to assess teacher effectiveness (Mihaly, 

McCaffrey, Douglas, & Lockwood, 2013).  In the composite measure employed, components of 

all indicators were positively correlated, suggesting the ability to find a common factor related to 

effective teaching (Mihaly, et al., 2013).  However, the use of equally weighted indicators will 

not lead to identifying characteristics of effective teachers, but may give a more accurate 

prediction, and will be more stable over time (Mihaly, et al, 2013).  The measures of effective 

teaching were able to predict which teachers had the greatest amount of student achievement 

growth (Kane, McCaffrey, Miller, & Staiger, 2013).   

Critics of the MET project claim that it found supporting measurements that align with 

and strengthen the use of VAMs, and therefore did not provide a new way to explore teacher 

effectiveness (Gabriel & Allington, 2012).  However, this study is not proposing a VAM growth 

model, and VAMs should not be solely used in high stakes assessment of effective teachers.  Just 
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as the topic of what makes an effective teacher is complex and multifaceted, so should be the 

measurements used to assess teacher effectiveness.  The idea of using a different methodology in 

this study, namely latent class analysis, will better support the realization of characteristics that 

categorize teachers as effective and non-effective.    

Toward Improving the Future  

 Determining indicators and predictors of effective teachers is not only important to 

helping current practicing teachers improve, but it is also important for the training and 

professional development of the new teaching force.  Right now, teacher effectiveness is very 

relevant to the federal government and the push for quantitative VAMs is gathering interest in 

the field of educational research.  Although VAMs may not be the best approach for determining 

teacher effectiveness, the issue and its relation to the current problems of teacher attrition is very 

important.  

A study of North Carolina novice teachers, or teachers having five or less years of 

experience, revealed some interesting trends about teacher effectiveness. Henry, Bastian, and 

Fortner (2011) found that novice teachers increased in effectiveness until year 3, in which they 

reached a plateau.  Teachers who left after 5 years were on average less effective than teachers 

who continued teaching.  The on the job training required to reach greater effectiveness takes 

about a year.  This first year struggle could be ameliorated or maybe even surpassed with proper 

professional development including mentor programs or specialized professional development as 

these skills are not often or easily taught in teacher education programs.  Another idea that 

increased teacher effectiveness examined the method in which teachers were instructed 

pedagogically.  It is argued that instructing STEM teachers using metacognition enables them to 

engaging in the learning process and influences them to require the same metacognitive approach 
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from future students, in turn, increasing their teaching effectiveness (Eldar & Miedijensky, 

2015).  

Examining teacher preparation programs revealed that the multiple rating instruments 

measured only one rather than multiple constructs of future teacher performance (Henry, et al., 

2013).  The designed rating instruments and standardized teacher tests could not predict teacher 

effectiveness in the classroom (Henry, et al., 2013).  It was problematic and revealed that teacher 

preparation programs are not able to predict teacher effectiveness and are not providing accurate 

education in developing strategies for novice teachers to have skills sets necessary for successful 

teaching.   

Not only is it important for teacher preparation programs to develop the best teachers 

possible, but it is essential that teachers are adequately prepared to reduce nationwide problems 

of attrition.  Teacher preparation programs are coming under fire and are being included in the 

accountability orders of NCLB; however, this accountability is also linked to gains in student test 

scores.   

Summary 

The separation of teacher evaluation methods leads to the collection of different data, 

including survey, observational, and test score data collection.  Instead of piecemeal exploration 

of teachers, why not look at a more holistic view of teacher quality?  This is not a totally new 

idea; however, a successful methodology for such examination of data has not yet been 

employed.  The components comprising effective teachers are not defined by a single 

measurement or even a single construct, as there is inherent complexity in social science 

research.   
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Although assessing and interpreting achievement is an important aspect when assessing 

teacher effectiveness, it is just as important to know combined characteristics of effective 

teachers.   The multidimensionality of teacher effectiveness makes it a difficult topic to research, 

but the extent of research thus far does reveal some clear themes.  Good teachers have strong 

content knowledge, are great at promoting student understanding, effectively promote student 

engagement, and can control and manage their classroom environments.  Until there is a fair 

method for teacher evaluation, teachers will not be on board and teacher improvement through 

professional development and college instruction will be stymied.  

The MET project is the most recent and accessible data set to review multiple measures 

and their relationship to determining latent classes of effective/non-effective teachers.   Using 

multiple measures, including observations, surveys, and teacher background information to 

identify groups of teachers through latent class analysis will provide a new approach in 

educational research.    

 

 

 

 

 

 

 

 

 

 

 

 

 



 

36 
 

 

 CHAPTER 3: METHODOLOGY 

This study used a quantitative design with secondary data from the MET Project in order 

to find characteristics of teachers that would categorize classes of teacher effectiveness.  The 

study used a combination of measures including observational measures (Framework for 

Teaching, and Classroom Assessment Scoring System), survey measures (TRIPOD Survey, and 

MET Principal Rating Score), and student ACT Quality Core® Algebra I scores.  An overview 

of the sample including the participants, a discussion of the setting, and procedures of data 

collection are presented.  Afterward, a detailed description of all instruments used in the study 

will follow, and complete original surveys that were accessible are listed in Appendices D and E.   

Finally, the research questions, data analysis procedures, and the purpose for selection of various 

methodologies will be explained. 

Description of the Site and Participants 

The sample represents a diverse geographic and socioeconomic spectrum of school 

districts, teachers, and students. The MET project volunteers are from 317 schools and 6 school 

districts including the Charlotte-Mecklenburg Schools, the Dallas Independent Schools, the 

Denver Public Schools, the Hillsborough County Public Schools, the Memphis Public Schools, 

the New York City Schools, and the Pittsburg Public Schools.  The MET project collected 

multiple years of data.  The quantitative analysis described used selected second year data for the 

latent class analysis (LCA) due to the establishment of the study‟s randomization and desired 

teacher commitment in a voluntary data collection approach.   

In order to narrow the sample from the approximately 3,000 teachers involved in the 

study, a subsample of Algebra I teachers was selected.  This study will only examine ninth grade 

Algebra I teachers, which is reflected in the sample size of 152 teachers.  SAS 9.4 software 
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(2012) was used to determine the power given an approximate non-centrality parameter. The 

critical chi-square value with one degree of freedom is 3.84 for p = .05, and the approximate 

non-centrality parameter is 9.286.  Power results indicated that the sample of 152 teachers is 

sufficient for the data analysis with power = 0.98.  Chi-square values for other sample sizes can 

be calculated based on chi-square being equal to 2*sample size*F.  Multiplying chi-square by the 

ratio of the new sample size to the sample size for the chi-square gives a chi-square for the new 

sample size that can used to obtain the power for that sample size. For example, the chi-square 

for sample size 100 is equal to 100/50*9.286 or 18.572.  Mplus 7.4
©

 (2015) power analysis 

indicated sufficient power given the sample size for this analysis. This study will not analyze all 

data from the MET Project database, but rather the files listed in Appendix C.      

When examining the demographics of the Algebra I teachers in the MET study project, 

approximately 63% of the teachers were female and 37% were male.  Around 65% of the 

teachers were considered experienced teachers with greater than or equal to 4 years of teaching 

experience. The least amount of experience was 0 years and the greatest amount of experience 

was 37 years with a standard deviation of 6.97. Ethnically, teachers were 61% white, 29% black, 

6% Hispanic, and 4% other.  For the FFT and CLASS instruments, teachers provided on average 

4 to 6 lessons.  Tripod student perception surveys were also used for the specific classrooms; 

however, since it was a classroom specific instrument, average class sizes were not reported.    

Data Acquisition  

 Data acquisition involved a two-step process including an application proposal and an 

Agreement for Use of Confidential Data Form (see Appendix B) signed jointly by The 

University of Michigan and The University of Alabama.  Once cleared, data access licensure for 

this dissertation required the purchase of two licenses at $350.00 apiece through The University 
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of Michigan; licensure was paid for privately.  Access was coordinated via The Inter-University 

Consortium for Political and Social Research (ICPSR), a part of the Institute for Social Research 

at The University of Michigan, and is an international group that includes more than 700 

institutions and research organizations including The University of Alabama (ICPSR, 2016).  

The ICPSR is responsible for activities including data access training, leadership training, and 

methods training for the social science research community (ICPSR, 2016).   

 Access to MET data files required an expedited IRB review (see Appendix A).  Specific 

data files applying to the study were requested and only access to certain files were permitted 

(see Appendix C).  The data requested identified participants in the study by coded IDs and data 

users were not aware of any identity details. The six school districts involved were also given 

coded IDs.  No individual student level data was requested because increased restrictions by the 

MET study on data release were of concern.  Due to the sensitive nature of the data included, the 

ICPSR required data access through a virtual data enclave management system (VDE).  A VDE 

is a virtual machine accessed from a personal computer that uses a remote server to allow limited 

and controlled data manipulation (ICPSR, 2016).  No data outputs, graphs or tables were allowed 

to be extracted without a formal permission request and no raw data file extraction was allowed.  

No internet access or access to personal computer functions was allowed during data cleanup, 

exploration, or data analysis.   

After access to the VDE was granted, a user account was set up with The University of 

Michigan.  Then a token account linked with the MET VDE was established on a personal Apple 

iPhone 6® using the downloaded application RSA SecurID®.  Tokens are used to sign into the 

VDE and are eight digit numbers that are generated every 60 seconds.  Finally, the MET VDE 

was downloaded on a private password protected laptop computer.  Data access required both a 
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username, token input, and a secure password.  Once logged into the VDE there was no internet 

access and work was restricted to the data files and programs set up on the database.  Any data 

manipulation was saved to a user linked proxy H drive and all analyses were approved by the 

ICPSR before results were extracted and published.  Details of the online security and data 

extraction are included in Appendix B.       

Instrumentation 

Observational instruments.  

Observational measures for the MET project were selected or created to focus an 

observer‟s attention on the teaching practice, and to establish evidence of good teaching practices 

(Kane & Staiger, 2012).  Some instruments were preexisting with validated measures, while 

others were adapted for the project.     

The premise for Charlotte Danielson‟s Framework for Teaching (FFT) Evaluation 

Instrument started in 1996 and soon turned into a usable instrument in 2007 that was used by the 

MET project in 2009.  It has since been updated in 2011 and in 2013.  The FFT is based in 

constructivist theory and correlates with the Interstate Teacher Assessment and Support 

Consortium (InTASC) standards that champion progressive teaching.  It is made up of four 

domains: planning and preparation, classroom environment, instruction, and professional 

responsibilities, which in turn represent 22 components, for a 76 item instrument (The Danielson 

Group, 2015).  The domains of planning and preparation and professional responsibilities are 

assessed not by classroom observations, but rather by gathering artifacts and evidence and were 

not explored in this study.  However, classroom environment and instruction were observable 

domains.   Both observable domains contain five components coded on a four point scale ranging 

from unsatisfactory, to basic, to proficient, and to distinguished (see Table 1). A study by 
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Milanowski, Heneman, and Kimball (2011), reviewing multiple implementations of the 

Framework for Teaching revealed a correlation between the FFT score with value added 

estimates of teacher effectiveness to be in the 0.2-0.3 range (p. 11).  When multiple observers 

and multiple observations of teachers are made using the FFT, the ratings were reliable 

(Milanowski, Heneman, and Kimball 2011).     

Table 1. 

Summary of FFT Reliability Findings 

Instrument Domain Component 
Inter-rater 

Reliability                           

FFT     0.67 

 

Classroom 

Environment 

a. Creating and environment of respect and 

rapport 
0.51-0.60 

  
b. Establishing a culture for learning 

 

  
c. Managing classroom procedures 

 

  
d. Managing student behavior 

 

  
e. Organizing physical space 

 

 
Instruction a. Communicating with students 0.47-0.50 

  
b. Using questioning and discussion techniques 

 

  
c. Engaging students in learning 

 

  
d. Using assessment in instruction 

 
    e. Demonstrating flexibility and responsiveness   

Note. Reliabilities were reported in Kane & Staiger (2012), Table 11 

 

The Classroom Assessment Scoring System (CLASS) was originally developed as an 

evaluation tool for elementary classrooms (Pianta, Hamre, Hayes, Mintz, & LaParo, 2008).  

CLASS was developed in the Curry School of Education Center for Advanced Study of 

Teaching and Learning at The University of Virginia.  There are multiple versions based upon 

level of instruction ranging from preschool to high school.  The goal of the CLASS is to focus on 

observing student and teacher interactions in classrooms. The Classroom Assessment Scoring 

System –Secondary focuses on what teaching elements support student cognitive and social 

development (Hamre & Pianta, 2010).  The CLASS-S used in the MET study contained four 
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domains: emotional support, classroom organization, instructional support, and student 

engagement, which used a total of 12 items each scored on a 7 point scale (see Table 2). 

Table 2. 

Summary of CLASS Reliability Findings 

 

Instrument Domain Component 

Inter-rater 

Reliability 

CLASS 

  

0.63 

 

Emotional support a. Positive climate 0.61 

  

b. Negative climate  

  

c. Teacher sensitivity  

  

d. Regard for student 

perspectives  

 

Classroom organization a. Behavior management 0.62 

  

b. Productivity  

  

c. Instructional learning formats  

 

Instructional support a. Quality of feedback 0.55 

  

b. Content understanding  

  

c. Analysis and problem solving  

  

d. Instructional dialogue  

  Student engagement a. Student engagement -- 

Note. Reliabilities were reported in Kane & Staiger (2012), Table 11. 

 

CLASS has been validated in over 2000 classrooms, is multidimensional, and describes aspects 

of teaching linking student achievement and development (Hamre & Pianta, 2010).  It was 

designed as a method to provide feedback to novice and experienced teachers with regards to 

their personal effectiveness (Hamre & Pianta, 2010).   

Survey instruments. 

The Tripod 7Cs survey (TRIPOD) is a survey that is used to measure student perceptions 

of teaching quality and learning engagement (Ferguson & Danielson, 2014).  Developed by 

Ferguson in 2000, TRIPOD is based upon Erik Erikson‟s five stages of life-cycle identity 

development (Ferguson & Danielson, 2014, p 104).  It is adapted to a 7Cs framework including: 
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challenge, control, care, confer, captivate, clarify, and consolidate.  The MET researchers 

grouped the first two Cs, challenge and control into a construct called “press” that most strongly 

predict student achievement gains (Ferguson & Danielson, 2014).  “Press” includes challenge 

and control and addresses effort and rigor, while control concerns class behavior.  The remaining 

Cs are grouped into “support” which focus more on the quality of teaching and the student 

experience (Ferguson & Danielson, 2014).  “Support” includes teacher‟s supportive 

relationships, student interactions concerning discussion, engagement, clarification, and 

summarization.  The MET project provided evidence of the instrument‟s score validity and 

reliability.  

The principal survey was developed by the MET study.  It is a 4 question survey that first 

asked the number of teacher‟s formal observations, and the number of teacher‟s informal 

observations.  The third question on the principal rating scores asked: Among teachers you have 

known who taught the same grade/subject, how would you rate this teacher overall?  It is scored 

on a Likert type scale ranging from 1 to 6 with 1 representing exceptional teachers (top 5%), 2 

representing very good teachers (top 25%), 3 representing good teachers (top 50%), 4 

representing fair teachers ( top 75%), 5 representing poor teachers (bottom 25%), 6 representing  

very poor teachers (bottom 5%). The fourth questions asked the principal‟s confidence in the 

rating they assigned the teacher.  There are no known published results using this measure. 

Student growth measurement. 

The ACT QualityCore® Algebra I is an end of course assessment.  It is a component of 

ACT‟s College and Career Readiness System and is designed to measure the learning outcomes 

necessary for student success in college and for career readiness.  The ACT QualityCore® 

Algebra I is a standardized 70 item multiple choice test.  The ACT worked with The Education 
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Trust in the 2003-2004 school year to generate the “On Course for Success Study”.  “On Course 

for Success” examined 10 schools with significant minority and low-income populations in order 

to create standards for the QualityCore® set of exams that would be successful in a more diverse 

population (ACT & The Educational Trust, 2004).  The mathematics standards test development 

required that 35% or greater of the student population scored a 22 or greater on the ACT 

Mathematics Assessment Test (ACT & The Educational Trust, 2004, p 7); 7 out of the 10 

schools met the requirement (ACT & The Educational Trust, 2004, p 37).  The seven high-

performing minority and low-income schools that demonstrated a strong ability for college 

preparatory in mathematics were examined qualitatively to create the derived course standards 

for the ACT QualityCore® Algebra I (see Appendix D).  This initial validity assessment 

examined content, clarity and specificity, and organization of the standards created (see 

Appendix D).  A validity study was conducted by a survey given to high school teachers in 2005 

that addressed the rigorous nature of the created ACT QualityCore ® Standards from the 2003-

2004 school year (ACT QualityCore®, 2014).  Additional validity was determined by a content 

experts‟ panel review. A combination of the expert panel review and the high school teachers‟ 

determination of essential skills determined the validity of the standards (ACT QualityCore®, 

2014).   

Item development began with a diverse group of high school teachers, was refined by 

ACT test development specialists, and reviewed by external content experts.  New test items are 

field tested with no fewer than 500 student responses per item (ACT QualityCore®, 2014).  Raw 

scores are scaled into a range of 125-175 with different value meanings per content area. 

Constructed-response items are reviewed by trained outside raters.  Initial QualityCore® End of 

Course Assessments were given nationally in the 2008-2009 school year using a stratified 
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random design with a minimum of 50-60 schools per subject to determine base data (ACT 

QualityCore®, 2014).   The ACT QualityCore® Algebra I demonstrated a mean score of 144.85 

± 4.31, with the standard error of the mean equaling 2.22, and the test reliability equaling 0.75 

(ACT QualityCore®, 2014, p. 31). 

Connections between instruments. 

The correlation between the FFT and the CLASS for cross-subject curriculum is 0.88 

even though the two instruments measure distinct competencies (Kane & Staiger, 2012, p 32).   

In the MET Project both the FFT and the Tripod produced valid and reliable score indicators of 

teaching quality at the classroom level (Cantrell & Kane, 2013; Ferguson & Danielson, 2014; Ho 

& Kane, 2012; Kane, McCaffrey, & Staiger, 2010; Kane, et al., 2012).  

The FFT and TRIPOD are conceptually compatible and empirically compatible with all 

of the 7Cs components, and are statistically significantly correlated with FFT components with 

95 percent confidence levels (Ferguson & Danielson, 2014).  Furthermore, a crosswalk study of 

FFT and TRIPOD demonstrated that teacher observations and student opinions of teacher 

effectiveness in classroom environments showed Control and Challenge from the TRIPOD, as 

well as any components measuring Classroom Environment from the FFT were stronger and 

more consistently positive predictors of SAT-9 and BAM scores (Ferguson & Danielson, 2014, p 

129).   

Research Questions 

1. What are the identifiable characteristics that define latent classes of Algebra I 

teachers? 

 

2. What characteristics indicate effective Algebra I teachers? 

 

3. How do student scores on the ACT QualityCore ® Algebra I standardized exam 

predict effective/non-effective Algebra I teachers? 
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Data Analysis Procedures 

Unlike survey instruments, observational measurements are often examined as whole 

score measures; however, using observational measurements as a single construct does not 

explore the multiple dimensions potentially captured.  Psychometric research proposes that 

single construct measurements may in fact fall under this multidimensional idea (Grossman, 

Cohen, Ronfeldt, & Brown, 2014; Lazarev & Newman, 2014).  Also, the evaluation of individual 

items is an approach only taken in professional development situations where individual items 

might be linked to a specific teacher characteristic (Danielson, 2012).   

Data from the MET project was organized for desired variables by teacher IDs of ninth 

grade Algebra I teachers using IBM SPSS Statistics 23
®
.  Table 5 lists the observable variables, 

their scales and their scale values, and the domain that supported effective teacher quality.   

Latent class analysis (LCA) was used to categorize teachers as effective or non-effective 

based upon seven continuous observed polytomous variables hypothesized as a latent class 

model,  M0 (null) and M1 (dichotomous or polytomous). The model in which there are seven 

observed variables and one unobserved latent dichotomous or polytomous variable (X) can be 

expressed in equation form as:  

       
           

    
 ̅    

 ̅    
 ̅    

 ̅    
 ̅    

 ̅  

for i = 1, … , I; j = 1, … , J: k = 1, … , K; l = 1, … ,  where         
        has the shared 

probability that an observation of class i is on variable A, class j is on variable B, class k is on 

variable C, et cetera, and that A, B, C, and D are mutually independent (Hagenaars & 

McCutcheon, 2002).  The observed variables reflect the teacher characteristics in the LCA model 

(Figure 1).  Gathering information about strengths and weaknesses in the measurements will sort 

teachers into latent classes.  The use of LCA will not only serve to explore categories of teacher  
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Table 3. 

Items and Scales of Instruments Used in the MET Study 

Domain Measures (MET file) Scale Values Meaning 

Teacher Promoted Student Engagement 

TRIPOD: Challenge, 

Captivate, & Consolidate 5 1 Totally untrue 

(34414-0004) 

 

2 Mostly untrue 

  

3 Somewhat untrue/true 

  

4 Mostly true 

  

5 Totally true 

CLASS: Student 

Engagement 7 1 & 2 low 

(34346-0002) 

 

3, 4, & 5 mid 

  

6 & 7 high 

 
    

Teacher Promoted Student Understanding 

CLASS: Instructional 

Support 7 1 & 2 low 

(34346-0002) 

 

3, 4, & 5 mid 

  

6 & 7 high 

FFT: Instruction 4 1 Unsatisfactory 

(34346-0004) 

 

2 Basic 

  

3 Proficient 

  

4 Distinguished 

 
    

Classroom Management 

TRIPOD: Care, Control, 

Confer 5 1 Totally untrue 

(34414-0004) 

 

2 Mostly untrue 

  

3 Somewhat untrue/true 

  

4 Mostly true 

  

5 Totally true 

CLASS: Organization & 

Emotional 7 1 & 2 low 

(34346-0002) 

 

3, 4, & 5 mid 

  

6 & 7 high 

FFT: Classroom 

Environment 4 1 Unsatisfactory 

(34346-0004) 

 

2 Basic 

  

3 Proficient 

    4 Distinguished 
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effectiveness, but will also be an easily translatable method “because teachers‟ scores and their 

measurement errors can be easily computed, once the parameters of the measurement model 

have been estimated (Halpin & Kieffer, 2015, p 264).   

LCA uses measured (observed) variables to indicate latent (unobserved) classes which 

are categorical in nature.  Using LCA allowed the clustering of teachers based upon similarities 

in their scores.  The goal of the clustering is to explore latent classes of teachers from a spectrum 

of non-effective to effective.  Similarly scoring teachers demonstrated differences in teacher 

characteristics because the observed variables are not correlated with the unobserved variables.  

Then, from the latent classes, to use the terms of Halpin and Kieffer (2015), a kind of “profile 

membership score” versus a total score becomes a summary of the measurement.  LCA was 

performed using Mplus 7.4
©

 (Muthén & Muthén, 2014) with two or three fixed classes selected.  

The Mplus 7.4
©

 program is in Appendix F.  The numbers of classes were examined for the 

goodness of fit for different models (Lubke & Neale, 2008; Schumacker & Pugh, 2013; 

Schumacker & Lomax, 2016).  It was important to use robust standard errors to address model 

misspecification (Halpin & Kieffer, 2015).   

After the latent class analysis, the decision accuracy for validity was determined using the 

principal rating score of teacher effectiveness.  The chi-square statistic was used to determine if 

the latent class categorization and the principals‟ categorization were independent or dependently 

related.   

  Principal observation evaluation instruments are often used when evaluating teacher 

effectiveness.  High principal evaluation scores generally represent teachers with both strong 

classroom management and strong teacher student relationships (Stronge, Ward, & Grant, 2011).   
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Table 4. Decision Accuracy Using Principal Effectiveness Scores 

  

Decision made on teacher effectiveness based 

upon latent class analysis 

  Effective Teacher 

Non-effective 

Teacher 

Principal assessment of 

teacher effectiveness 

Effective 

Teacher Correct Classification Misclassification 

Non-effective 

Teacher Misclassification Correct Classification 

 

A multivariate analysis of variance (MANOVA) was also conducted to determine 

differences between teachers‟ mean scores on the seven observed variables based on the two and 

three latent class models.  The MANOVA results were then compared to the results from the two 

and three latent class models using discriminant analysis.   

Discriminant analysis estimates relationships between one or more categorical variables 

with a set of quantitative variables.  In order to examine the ability of standardized exam scores 

to predict effective and non-effective Algebra I teachers, the association of LCA scores with 

ACT QualityCore® Algebra I scores was compared using discriminant analysis.  Discriminant 

analysis used student success by score on the Algebra I portion of the ACT QualityCore® series 

to predict effective and non-effective teacher latent group membership.   

There are two types of discriminant analysis: simple discriminant analysis which uses the 

theory of maximum group differences to determine classification functions and canonical 

discriminant analysis (Klecka, 1980).   Simple classification functions are used in the analysis as 

no tests of significant dimensionality were performed.  The simple discriminant analysis uses the 

following general formula:  D v1X1 v2X2 v3X3 ........viXi a,  in which the 
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discriminant function is represented by D, the discriminant coefficient is represented by v, the 

respondent’s score for that variable is represented by X,  the number of predictor variables is i, 

and a is a constant (Burns & Burns, 2008).  Variables are assigned to groups with the highest 

discriminant score taking the cost of misclassification into account (Klecka, 1980).  Determining 

prediction accuracy requires a classification matrix in which an analysis sample and the latent 

class results are used to compute the discriminant function and a validation sample, the ACT 

QualityCore® Algebra I scores were used to develop the classification matrix. 

Summary 

First, latent classes of effective/non-effective Algebra I teachers were established by 

selecting categories of teacher skills for the observed variables.  These observed variable 

categories were generated from the student survey (TRIPOD), the CLASS, and FFT, 

observational scores.  Mplus 7.4
©

 was used to perform the latent class analysis resulting in an 

undetermined number of latent classes (null model).  Next, decision accuracy was used to 

validate the latent classes established by conducting a chi-square test of independence between 

the established latent classes and the principal survey ratings of teacher effectiveness.  

MANOVA was used to indicate mean differences in the continuous observational variable for 

two class and three latent class models.  Finally, student achievement data on the ACT 

QualityCore ® Algebra I content was used to assess the categorical prediction of effective/non-

effective teachers by conducting a discriminant analysis. 
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CHAPTER 4: RESULTS 
 

Introduction 

  The measurements supporting teacher promoted student engagement included the 

TRIPOD Challenge, Captivate, and Consolidate, and the CLASS Student Engagement.  The 

measurements supporting teacher promoted student understanding included the FFT Instruction 

and CLASS Instructional Support. The measurements supporting classroom management 

included FFT measures. The observed variables were selected to represent the most important 

constructs in the literature and were explained in Chapter 3. 

Table 5.  Observed Variable Names for LCA 

Domain Measurement Variable Name 

TEACHER PROMOTED 

STUDENT ENGAGEMENT TRIPOD: Challenge, Captivate, and Consolidate T_ENGAGE 

 CLASS: Student Engagement C_ENGAGE 

TEACHER PROMOTED 

STUDENT UNDERSTANDING CLASS: Instructional Support C_UNDER 

 FFT: Instruction F_UNDER 

CLASSROOM MANAGEMENT TRIPOD: Care, Control, and Confer T_MANAGE 

 CLASS: Organizational and Emotional Support C_MANAGE 

  FFT: Classroom Environment F_MANAGE 

Note. n = 143   
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Figure 2. Latent Class Model with Variable Names.  

 

Usage of the MET study VDE and its corresponding data proved more restrictive than 

anticipated.  The first and most dramatic alteration in data usage was due to data missingness.     

Continuous observed variables were selected from the requested files (see Appendix C) for ninth 

grade Algebra I teachers (n =152) that represented the proposed instrument domains (see Table 

5) using IBM SPSS Statistics 22
®
.  The creation of a master file that organized desired variables 

by teacher IDs resulted in the realization of missing completely at random data for 28 percent of 

the seven observed variables used in the LCA.  IBM SPSS Statistics 22
®
 was used to impute 

missing values for these teachers.  Further missingness was a result of non-existent data values 

for nine teachers on the variables T_ENGAGE and F_UNDER.  Dropping variables with high 
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non-response was necessary in this context (Rubin, 1976).  Adaptations due to severe 

missingness for these observed variables per teacher reduced the size to n = 143, a nine 

participant loss of 6% from original sample size of n = 152.  Although listwise deletion is often 

deemed a last resort measure, complete case analysis was more powerful and appropriate for this 

study (Little & Schemker, 1995).   

Research Questions 

Research question 1. 

 

What are the identifiable characteristics that define latent classes of Algebra I 

teachers?  

 

Using the observed variables from Figure 2, and Mplus 7.4
©

 by Muthén & Muthén, 

exploratory LCA was run using two and three latent class models to sort Algebra I teachers into 

categories of effectiveness.  (For details of the Mplus 7.4
©

 programs see Appendix F.)   

LCA with two classes. 

Results of the two class LCA solution indicated that the model estimation terminated 

normally with 143 observations, seven dependent variables, and one categorical latent variable.  

See Table 6 for mean differences in the two latent class model.  Model fit information identified 

22 free parameters with a loglikelihood value of -1516.44, a sample-size adjusted BIC of 

3072.46, and a classification quality, or entropy, of .93.  Final class counts and proportions of 

latent classes resulted in two latent classes, the first class identified 40 teachers or 28% of the 

teachers with a probability of .95 as belonging to a distinct Class 1 and the second class 

identified 103 teachers or 72% of teachers with a probability of .98 of belonging to a distinct 

Class 2 membership.  These were subjectively labeled non-effective (n = 40) and effective 

teachers (n = 103), respectively.  The Vuong, Lo, Mendell, Rubin likelihood ratio test for one 

versus two latent class models was 1681.24 with a p < .00001.  
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Table 6. Two Class Solution for Teacher Effectiveness 

 

     

Variable  

Overall Item Means 

Two Class Solution 

    Class 1 Class 2  

T_ENGAGE 59.89 57.17 60.94 

C_ENGAGE 4.14 3.52 4.38 

C_UNDER  2.78 2.42 2.92 

F_UNDER  8.64 7.42 9.12 

T_MANAGE 50.19 47.26 51.33 

C_MANAGE 4.35 3.81 4.55 

F_MANAGE 9.34 7.66 9.99 

n   143 40 103 

 

Figure 3 represents the sample means of the established two latent class solution in Mplus 7.4
©

.  

The x-axis represents the seven observed variables and the y-axis shows the mean values for the 

sorted teacher classes.  The trend lines represent Class 1 or non-effective teachers, 28%, of the 

population and Class 2 effective teachers, 72%, of the population.  A greater separation between 

trend lines of Class 1 and Class 2 shows the significant difference in the two latent class solution.  

 

Figure 3.  Log transformed mean scores for two class LCA solution 
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LCA with three classes. 

Results of the three class LCA indicated that the model estimation terminated normally with 143 

observations, seven dependent variables, and one categorical latent variable.  See Table 10 for 

mean differences in the three latent class model.  Model fit information identified 30 free 

parameters with a loglikelihood value of -1475.79, a sample-size adjusted BIC of 3005.54, and a 

classification quality, or entropy, of .82.  Final class counts and proportions of latent classes 

resulted in three latent classes; the first class identified 28 teachers or 19% of the teachers with a 

probability of .96 as belonging to a distinct class, a second class identified with 61 teachers or 

43% of teachers with a probability of .90 of belonging to a distinct second class membership, and 

a third class identified 54 teachers or 38% of the teachers with a probability of .92.  These were 

subjectively labeled non-effective (n = 28), moderately effective (n = 61), and effective (n = 54) 

teachers.  The Vuong, Lo, Mendell, Rubin likelihood ratio test for two versus three latent classes 

was -1516.44 with p = .604.    

 

      Table 7.  Three Class Solution for Teacher Effectiveness 

      

Variable  

Overall Item Means 

Three Class Solution 

    Class 1 Class 2 Class 3 

T_ENGAGE 59.89 56.29 60.15 61.46 

C_ENGAGE 4.14 3.42 4.07 4.56 

C_UNDER  2.78 2.32 2.70 3.11 

F_UNDER  8.64 7.13 8.62 9.46 

T_MANAGE 50.19 46.65 50.30 51.90 

C_MANAGE 4.35 3.69 4.30 4.74 

F_MANAGE 9.34 7.36 9.46 10.23 

n   143 28 61 54 

 

 

Less effective Algebra I teachers 

Moderately effective Algebra I teachers 

More effective Algebra I teachers 
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Figure 4. Log transformed mean scores for three class LCA solution 

Figure 4 represents the sample means of the established three latent classes in Mplus 7.4
©

.  The 

x-axis represents the seven observed variables and the y-axis shows the mean values for sorted 

teacher classes.  The trend lines represent Class 1 or non-effective teachers, 19%, of the 

population, Class 2 moderate effective teachers, 43%, of the population, and Class 3 effective 

teachers, 38% of the population.  The close proximity of the trend lines supports a poor class fit 

for the three LCA solution.  

Model fit. 

Evaluating the two latent class and the three latent class solutions revealed that the two 

latent class solution had a better model fit (see Table 8).  The Akaike‟s Information Criterion 

(AIC) and the Bayesian Information Criterion (BIC) are penalized likelihood criteria used for 

selecting best predictor subsets and for comparing non-nested models, with BIC representing a 

stricter measurement (Dziak, Coffman, Lanza, & Li, 2012). Generally, a lower value for AIC and 

BIC represents a better model fit (Dziak, Coffman, Lanza, & Li, 2012).  Adjusted BIC (ABIC) 
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depends on sample size (Dziak, Coffman, Lanza, & Li, 2012).  In LCA, entropy or classification 

certainty was greater for the two latent class model than for the three latent class solution (see 

Table 8), and entropy values greater than .80 designate a good separation of identified latent 

classes (Ramaswamy, et al, 1993).  The sample size, n = 143, and the number of items, seven, 

suggested that the best method for examining model fit was the Lo, Mendell, Rubin Test, which 

is based upon bootstrapping (Dziak, Coffman, Lanza, & Li, 2012). 

      Table 8.  Assessing Fit for Different Numbers of Classes 

 Fit Indices 1 Class 2 Classes 3 Classes 

AIC 3390.47 3076.88 3011.58 

BIC 3431.95 3142.07 3100.47 

Sample Size Adjusted BIC 3387.66 3072.46 3005.54 

Entropy na 0.93 0.82 

Lo, Mendell, Rubin Test na 2 v 1 3 v 2 

  -1681.24 -1516.44 

  p < .00001* p = .604 

N for each class  

C1 = 143 

 

C1 = 40          

C2 = 103 

 

C1 = 28       

C2 = 61      

C3 = 54 

 

  

Note. All fit statistics were calculated using Mplus 7.4
®
 

*Significant at  = .05. 

 

 The Lo, Mendell, Rubin Test revealed a significant difference between the two latent class 

solution versus the three latent class solution (see Table 8), revealing that the two latent class 

solution had the best model fit.  Figures 3 and 4 also support these conclusions.  

Decision accuracy for the validity of the two latent class solution was determined by 

comparing results with the principal effectiveness score from the short MET Principal Rating 

Survey.  The principal score was available for 100 out of the 143 Algebra I teachers (70%).  No 

principals rated teachers as a 6 or 7, the lowest 25% and 5% of teachers rated, respectively.  The 

scale of remaining scores, 1 through 5, created categories of teachers that were smaller than n = 
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10, so scores were recoded into 1 and 2, with scores of 1 representing the “worst” teachers and 

scores of 2 representing the “best” teachers.  A chi-square statistic revealed no significant 

difference between the two latent class solution for LCA and the principal‟s rating of effective 

teachers with  
2 

(1) = .512, p = .474.   

Research question 2.  

What characteristics indicate effective Algebra I teachers? 

Means of the seven continuous variables were compared with a MANOVA for the two 

latent class and the three latent class solutions using IBM SPSS Statistics 22
®
.  Normality of the 

two latent class solution was satisfied with Box‟s Test (M = 34.25; F = 1.14, p = .282).  The 

MANOVA revealed a statistically significant difference in teacher effectiveness measures based 

upon the two latent class solution, F(1,141) = 45.45, p < .001; Wilks‟  = .30, partial 
2
 of .70.  

Univariate tests supported that all of the seven observed variables were significant, see Table 12 

for individual observed variable scores.  All variables had significantly higher average scores for 

LCA with two latent classes of teachers:  non-effective teacher (n = 40) and effective teacher (n 

= 103).  Partial eta squared was based upon Cohen‟s (1969) derivation of values of f resulting in 

effect sizes of small (.0099), medium (.0588), and large (.1379) ( pp. 278-280).  Effect sizes with 

regards to the observed variables had medium to large effect sizes (see Table 9).  Although the 

variables T_ENGAGE and T_MANAGE were significant in the two latent class solution 

MANOVA, the η
2 

values are much lower than for the other observed variables.
 
     

Normality of the three latent class solution was not satisfied with a Box‟s M test (M = 

105.48; F = 1.73, p = .001).  The MANOVA revealed a statistically significant difference in 

teacher effectiveness measures based upon the three latent class solution, F(2,140) = 30.30,        

p < .001; Wilks‟  = .15, partial 
2
 of .61.  Univariate tests supported that all of the seven 
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observed variables were significant, see Table 13 for individual observed variable scores.  Effect 

sizes with regards to the observed variables had medium to large effect sizes (see Table 10).  

Pairwise comparisons with a Dunn-Bonferroni adjustment revealed significant differences 

between the three latent classes for all of the seven observed variables except for T_MANAGE.  

Variables T_ENGAGE, C_ENGAGE, C_UNDER, F_UNDER, C_MANAGE, and F_MANAGE 

showed latent Class 3 effective teachers having a significantly higher mean than latent Class 2 

moderate effective teachers, and latent Class 1 non-effective teachers.  The variable 

T_MANAGE demonstrated no significant difference between latent Class 3 and latent Class 2 

groups in the three class solution.      

The two latent class and three latent class solution MANOVA results were followed up 

with discriminant analysis to examine group differences using latent class probability of group 

membership, rather than purely exploring a linear combination of outcome variables (Klecka, 

1980).  For the two latent class solution, the discriminant function explained canonical R
2
 = .70.  

The function was significant with Wilks‟  = .30, 
2 

(7), p <.001.  The three latent class solution 

revealed two discriminant functions.  The first explained 99% of the variance, canonical R
2
 = 

.85, while the second function explained 1% of the variance, canonical R
2
 = .05.  In combination 

these discriminant functions significantly differentiated classes, Wilks‟  = .15, 
2
 (14) = 

259.98, p < .001, but after removing the first function, the second function did not significantly 

differentiate the classes, Wilks‟  = .95, 
2
 (6) = 7.54, p = .274.  Discriminant analysis showed 

no difference between the two latent class and three latent class solutions established in the LCA 

on the observed variables T_ENGAGE, C_ENGAGE, C_UNDER, F_UNDER, C_MANAGE, 

T_MANAGE, and F_MANAGE.  
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Table 9.  Univariate Tests Two LCA Model 

  

CLASS 1 

 

CLASS 2 

    
Variable   M SD SE   M SD SE   F(1,141) p* 

2


             T_ENGAGE 

 

57.17 6.55 1.03 

 

60.94 5.60 0.55 

 

11.84 0.001 0.08 

C_ENGAGE 

 

3.52 0.38 0.06 

 

4.38 0.32 0.03 

 

184.23 < .001 0.57 

C_UNDER 

 

2.42 0.34 0.05 

 

2.92 0.35 0.03 

 

60.74 < .001 0.30 

F_UNDER 

 

7.42 0.94 0.15 

 

9.12 0.83 0.08 

 

110.80 < .001 0.44 

T_MANAGE 

 

47.26 5.78 0.91 

 

51.33 6.16 0.61 

 

13.04 < .001 0.09 

C_MANAGE 

 

3.81 0.32 0.05 

 

4.55 0.27 0.03 

 

193.31 < .001 0.56 

F_MANAGE   7.66 1.30 0.20   9.99 1.04 0.10   126.27 < .001 0.47 

Note.  Class 1, n = 40; Class 2, n = 103; *  = .05 

      

              

Table 10.  Univariate Tests for Three LCA Model 

 

Research question 3. 

How do student scores on the ACT QualityCore ® Algebra I standardized exam predict 

effective/non-effective Algebra I teachers? 

 

Discriminant analysis was used to categorically predict effective/non-effective teachers 

based on student achievement data from the ACT QualityCore ® Algebra I. Again missingness 

of data limited the analysis to n = 138 rather than the n = 143 Algebra I teachers used in the 

LCA.     

  CLASS 1  CLASS 2  CLASS 3     

Variable   M SD SE   M SD SE   M SD SE   F(2,140) p η2 

                 

T_ENGAGE 56.29 7.19 1.36  60.15 5.65 0.72  61.46 5.26 0.72  7.32 0.001 0.09 

C_ENGAGE 3.42 0.40 0.07  4.07 0.28 0.04  4.56 0.23 0.03  154.83 < .001 0.68 

C_UNDER  2.32 0.32 0.06  2.70 0.22 0.03  3.11 0.36 0.05  66.02 < .001 0.48 

F_UNDER  7.13 0.84 0.16  8.62 0.68 0.09  9.46 0.88 0.12  79.80 < .001 0.53 

T_MANAGE 46.65 6.32 1.20  50.30 5.62 0.72  51.90 6.40 0.87  6.93 0.001 0.09 

C_MANAGE 3.69 0.28 0.05  4.30 0.28 0.02  4.74 0.22 0.03  211.44 < .001 0.75 

F_MANAGE 7.36 1.30 0.25   9.46 1.24 0.16   10.23 0.88 0.12   60.12 < .001 0.46 

Note.  Class 1, n = 28 ; Class 2, n = 61 ; Class 3, n= 54           
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Final ACT QualityCore® scale scores were used with established latent classes from the 

LCA two latent class solution.  The overall sample mean of the ACT QualityCore® Algebra I 

scores was 140.25 (SD = 3.18), the mean for the non-effective teachers was 139.19 (SD = 3.02), 

and the mean for the effective teachers was 140.67 (SD = 3.16).  The ACT QualityCore
®
 Algebra 

I scores for this student sample was lower than the normalized values given by the ACT®, M = 

144.85, SD = 4.31). Students in this study averaged one standard deviation below the normalized 

ACT raw score, thus below average students.  For the two latent class solution, the discriminant 

function explained, canonical R
2
 = .04.  The function was significant with Wilks‟  = .96, 

2 
(1) 

= 6.08, p = .014.  The three latent class solution revealed one discriminant function.  The 

function explained, canonical R
2
 = .04.   The three latent class discriminant function did not 

significantly differentiate classes, Wilks‟  = .96, 
2
 (2) = 5.75, p = .06.   

Discriminant analysis was followed by chi-square analysis using predicted group 

membership from the discriminate analysis and class membership designated from the LCA.  For 

the two latent class LCA, there was no significant difference between groups, 
2
 (1) = .473, p = 

.492.  There is no relationship between student achievement data from the ACT QualityCore ® 

Algebra I and the latent classes of effective and non-effective Algebra I teachers.   

Summary 

 

Selected observed variables from the MET study including components of TRIPOD, 

CLASS, and FFT were selected for Algebra I teachers to represent the teacher qualities of 

student engagement, the promotion of student understanding and classroom management.  These 

seven observed variables were used in LCA to successfully categorize teachers into two latent 

classes; non-effective teachers and effective teachers.  This classification was supported by a 

comparison of principal ratings of teacher effectiveness with the two class solution in LCA.  
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Observed variable mean scores were then compared for the characteristics of teachers for the two 

and three latent class solutions.  The two latent class solution was determined to have the best 

model fit.  MANOVA and discriminant analysis was used to further investigate the viability of 

the two latent class solution.  Finally, discriminant analysis was used to test whether student 

standardized test scores on the ACT QualityCore® Algebra I predict effective and non-effective 

teachers.  Results indicated that the test scores do not predict the teacher effective/non-effective 

group membership. 

The following chapter presents a more in depth discussion of the findings and relates 

possible conclusions for using a LCA methodology to identify effective and non-effective 

teachers rather than using VAMs and composite measures that rely on student standardized test 

scores.  These methods and the results of these methods are compared to the current literature.  

Strengths and weakness of the study are examined.  Future implications with regard to 

comprehensive teacher evaluation systems and improving teacher education programs and 

professional development opportunities are discussed.  
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CHAPTER 5: DISCUSSION 

Introduction 

 The purpose of this study was to use multidimensional observed variables as 

characteristics of teachers to determine if they identified latent classes of teachers (effective/non-

effective), and to determine if student standardized test scores on the ACT QualityCore® 

Algebra I can predict teacher effective/non-effective group membership.      

One distinguishing characteristic of the LCA methodology used in this study was to 

classify effective and non-effective teachers, which is a departure from VAM models using 

covariates such as SES, gender, ethnicity, and English language proficiency for high school 

students when exploring the results of standardized test scores.  Controlling for these variables is 

traditional in the hierarchical linear modeling (HLM) approach, but was not regarded as having 

methodological importance in this study.   

 Research question 1 explored the identification of characteristics for establishing latent 

classes of Algebra I teachers.  The teacher characteristics were represented by components of 

two observational measures (CLASS and FFT), and one student survey measure (TRIPOD), 

which served to give separate identities to classes of Algebra I teachers.  Characteristics used to 

establish latent classes of teachers included teacher promoted student engagement, teacher 

promoted student understanding, and classroom management.  Results identified a two latent 

class solution, with groups labeled non-effective and effective teachers.  A three latent class 

solution was determined to not have a good model fit.  Research question 2 identified 

characteristics indicating effective Algebra I teachers.  Since all of the continuous observed 

variables had statistical significance between the two latent class solution, each measure 

supported one or more characteristic to successfully establish latent classes of Algebra I teachers 
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including teacher promoted student engagement, teacher promoted student understanding, and 

classroom management.  The second research question further explored the individual 

continuous observed variables and their scoring scales relative to the two latent class solution.  

The characteristic representing teacher promoted student engagement was supported by both 

TRIPOD and CLASS measurements, indicating teachers with higher scores were more 

successful in demonstrating this quality of teacher effectiveness.  The same holds true for the use 

of the relevant components of CLASS and FFT for representing teacher promoted student 

understanding, and the relevant components of CLASS, FFT, and TRIPOD for assessing 

classroom management.  Research question 3 investigated latent class membership with ACT 

QualityCore® Algebra I test scores revealing that student scores on the standardized test did not 

predict effective/ non-effective group membership of teachers determined by the LCA.   

Summary of Results  

 The multidimensionality of teaching practice deserves a multidimensional approach for the 

classification of teacher effectiveness.  However, previous complications with a 

multidimensional approach encountered problems with indeterminacy (Grossman, et al., 2014; 

Lasarev & Newman, 2014).  LCA used in this study helped to solve the problem of psychometric 

indeterminacy by using seven polytomous variables to represent components of larger 

measurements.   Constructs of quality teacher characteristics posits a different and determinant 

methodology for classifying teachers.  The novelty of using LCA in determining two latent 

classes is important because it differs from current HLM models that use nested effects and 

covariates in traditional VAM modeling (Gottlieb, 2013).  Teachers regardless of skill were 

being rating basically the same (Gottlieb, 2013).  The MET project (2013) reported that a 

composite measure comprising equally weighted whole versions of the measurements (TRIPOD, 
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FFT, and CLASS) could be used along with achievement growth (ACT scores) to predict 

teacher-student achievement growth; which they indicated as a measure of effective teaching, but 

cautioned that using these equally weighted indicators would not be able to identify 

characteristics of effective teachers (Mihaly, McCaffrey, Douglas, & Lockwood, 2013).      

 The two latent class solution established two distinctly different groups of Algebra I 

teachers using the MET data.  Harris, Ingle, and Rutledge (2014) have made clear distinctions for 

the highest of performing teachers, but many approaches are unable to separate the commonly 

acceptable classification of teachers when using mixed rating instruments; including teacher 

observations, principal opinions, and student surveys.  Results of this study demonstrated that 

teacher characteristics do indicate effective and non-effective teachers on key measures when 

using latent class analysis.           

 The use of latent class analysis to identify quality teachers is novel, and especially when 

using observable characteristics from both trained outside evaluators and student viewpoints.  

This gives an important perspective for examining quality teaching (Bill and Melinda Gates 

Foundation, 2013).   Student opinion surveys have been proposed as more stable over time than 

other measurements (Polikoff, 2013) and have been regarded as able to fairly assess teacher 

skills and characteristics when compared with supervisor evaluations (Tairab & Wilkinson, 

1991).  However, although the student opinions from TRIPOD did indicate significance, the 

TRIPOD variables for teacher promoted student engagement and classroom management had 

much smaller effect sizes, suggesting that an emphasis on student evaluations is not as important 

for determining effective and non-effective teachers.  Outsider observations of teacher 

performance and student opinion have both been determined as reliable teacher evaluation 

measurements (Gersten, Baker, Haager, & Graves, 2005; Van Tassel-Baska, Quek, & Feng, 
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2006); however, there are fewer studies revealing the combination of using these tools for 

evaluating teacher effectiveness, and the majority of them are using the MET database.  Halpin 

and Kieffer (2015) used the MET study to examine profiles of instructional practice for middle 

school English language arts teachers.  Using the application of LCA they used classroom 

observational instruments including the FFT, CLASS and the Protocol for Language Arts 

Teaching Observation (PLATO) scores to compare mean scores that classified teachers into four 

profiles (Halpin & Kieffer, 2015).  Profile association was then discussed with regards to teacher 

strengths and weaknesses in areas of discourse, modeling, instruction, time, and behavior 

management revealing only slight teacher nuances and variability in teacher strengths and 

weaknesses within group profile membership (Halpin & Kieffer, 2015).  In contrast, these results 

indicated two latent classes of teachers based on teacher observations and student opinions, 

which is unique in this study of MET Algebra I teachers.     

 The two latent class model fit was supported by principal evaluations of their teachers.  

High principal evaluation scores are shown to represent teachers with strong classroom 

management scores and for teachers that build strong relationships with students (Stronge, Ward, 

& Grant, 2011).  Principals are able to pinpoint poor PCK skills including problems with 

classroom management, and developing a rapport with students by creating engaging lessons 

(Torff & Sessions, 2009).  The lack of a significant difference between the two latent class 

solution of effective and non-effective teachers based upon principal effectiveness scores, and on 

the use of observed variable mean scores to classify teachers, further supported previous 

research.  The principal score evaluating effective teachers may be a subjective measurement; 

however, it stands as a successful predictor of effective and non-effective latent classes of 

teachers in this study.   
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 Characteristics of effective teachers indicated by the observed variables in this study were 

designed to support themes in current and past literature that indicated quality or teacher 

effectiveness.   Regardless of scale, the TRIPOD, FFT, and CLASS measurements used for the 

data analysis indicated a higher score as representing a more effective teacher.  The components 

of Ronald Ferguson‟s TRIPOD instrument were found to yield reliable and valid scores in the 

MET study and student opinions of teachers (Bill and Melinda Gates Foundation, 2012; 

Fergurson & Danielson, 2014).  It is important to mention that the TRIPOD scores though 

significant, did not have as great of an effect size as the CLASS and FFT scores in determining 

the two class solution for effective and non-effective teachers, suggesting that student opinion is 

not as important as teacher observations when determining characteristics of quality teachers.  

FFT has been established to also yield valid and reliable scores in both the MET study and 

through the creator Charlotte Danielson (Bill and Melinda Gates Foundation, 2012, Danielson, 

2012; Milanowski, Heneman, & Kimball 2011).  Finally, the CLASS measurement by Ronald 

Pianta has also established reliable and valid scores in the MET study (Bill and Melinda Gates 

Foundation, 2012).  The teacher quality components of the measurements used are what is 

important and relatable to the literature. 

  Effective Algebra I teachers in the two latent class solution demonstrated significantly 

higher scores on the TRIPOD for areas of both student engagement and classroom management, 

significantly higher scores on the FFT for teacher promoted understanding and classroom 

management, and significantly higher scores for CLASS in areas of teacher promoted 

understanding and classroom management for effective teachers.  Characteristics of quality 

teachers reflect effective teachers and promote student success.  The strength (effectiveness) of a 

teacher was directly related to student growth (Hanushek, Piopiunik, & Wiederhold, 2014).  The 
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importance of student engagement is amplified in the Algebra I classroom as student 

dissatisfaction with mathematics content engagement due to ineffective teaching is a major 

complaint in their ability to learn content (Murray, 2011).   

 Effective teachers in this study that scored higher on engagement measurements 

including components of the TRIPOD and CLASS instruments supported the importance of 

student opinion in classifying effective teachers, which is also supported by teacher observations.  

Mathematics students feel more engaged with the content due to the level of emotional support 

teachers exhibited (Martin & Rimm-Kaufman, 2015), a strength measured both by the TRIPOD 

and CLASS classroom management components.  Interestingly the areas of engagement and 

classroom management demonstrated the greatest effect sizes for Algebra I teachers in this study.  

Furthermore, the MET study linked FFT components with TRIPOD components demonstrating 

statistically significant relationships between conceptually compatible areas including the area of 

classroom management (Ferguson & Danielson, 2014).  A study examining 82 secondary 

Algebra I teachers used the CLASS instrument to evaluate teacher effectiveness (Gitomer, et al., 

2014).  Results of the observational instrument revealed teachers had the lowest scores in the 

domain of Instructional Support, middle scores in Emotional Support, and the highest scores in 

Classroom Management (Gitomer, et al., 2014).  

 CLASS  component scores of Algebra I teachers in this study mimicked results of the 

Gitomer et. al. (2014) study which showed the understanding component did not play as large a 

role as the engagement and classroom management components.  Clearly, components of 

classroom management are extremely important in determining teacher effectiveness based upon 

the literature and based upon the observation that all three measurements used in this study 
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contain sections to gauge the quality of effective teaching through classroom management of 

which two measures had significant effect sizes. 

  So how do qualities of effective Algebra I teachers relate to student standardized test 

scores?  They do not.  An examination of the Algebra I teachers in this study revealed similar 

ACT QualityCore ® Algebra I test scores for teachers regardless of latent class assignment and 

predicted group membership.   Characteristics of teacher effectiveness related to practice are 

what is important.  This finding both confirms and opposes different views in the research 

literature.  An examination of three large metropolitan school districts comprising 1,291 ninth 

grade Algebra I students demonstrated that teachers‟ practices and collaboration with colleagues 

had the greatest impact on student achievement on the ACT Quality Core® in Algebra I (Ndum, 

Allen, & Fisher, 2012).  Although Ndum, Allen and Fisher (2012) did find student growth with 

the student measure used in their study, they did not compare classes of teacher effectiveness; 

and it is important to note that their study was performed by ACT to gauge a teacher ACT 

preparation program.  Unfortunately teacher merit pay schemes can be responsible for 

undermining successful teacher collaboration practices (Brewer, Myers, & Zhang, 2015).  

Different research from a larger study of over 3,500 Algebra I teachers established a relationship  

between teachers‟ positively impacting test scores, but also concluded that the test scores were 

inadequate to determining the effectiveness of Algebra I teachers (Jackson, 2014).  The core 

purpose of examining raw ACT QualityCore® Algebra I test scores for ninth grade students was 

to remove the use of standardized test scores as a main evaluator for determining effective 

teachers, here specifically Algebra I teachers. 
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Implications for Comprehensive Teacher Evaluation Systems 

Evaluating teachers is still a controversial but important topic affecting numerous 

stakeholders and multiple levels in the education field from research to classroom application.  

Using quality teacher characteristics to implement decisions of teacher effectiveness serves to 

give a more holistic approach to teacher evaluation and is based upon a more complete picture of 

the examination of teaching practice.  Numerous limitations of using standardized test scores 

paint an incomplete picture of teacher effectiveness by evaluating teachers on a finite 

measurement.  Although this testing approach is more convenient for researchers and policy 

makers, the implications of a multidimensional evaluation system for determining indicators and 

predictors of effective Algebra I teachers would have a greater impact on the field of teaching.  

The implications of using a latent class model to identify non-effective/effective teachers based 

upon quality teacher characteristics could greatly impact the field of teacher evaluation.  

Furthermore, the principal evaluations are strong predictors of determining effective and non-

effective teachers.  Principals are doing a good job of evaluating their teachers even though a 

subjective measure.  The exploration of quality principal evaluation instruments could play an 

important future role in teacher evaluation, especially if they are created to target the evaluation 

of quality teacher characteristics.    

 A shift from using student standardized test data could adapt the field of teacher 

evaluation.  Using quality teacher characteristics that focus on daily teaching practices such as 

teacher promoted student engagement, teacher promoted student understanding, and classroom 

management gives a better picture of what effective teachers do daily.  This study indicated that 

quality teacher characteristics should be used instead of student achievement data, and that to 
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determine classes of effective and non-effective teachers these quality characteristics must be 

quantifiable.  This would create a successful evaluative method pleasing to all stakeholders. 

Implications for Improving Teacher Education Programs and Professional Development 

Determining indicators and predictors of effective Algebra I teachers is critical for the 

improvement of teacher education programs and meaningful teacher professional development 

opportunities.  A summary study of the usefulness of professional development approaches for 

the promotion of effective mathematics teachers revealed that only 2 out of 910 showed positive 

effects on students‟ math proficiency (Gersten, Taylor, Keys, Rolfhus, & Newman-Gonchar, 

2014).  One of the two workshops focused on strengthening teacher content knowledge in 

mathematics and the other focused on teacher collaboration to create engaging materials to 

promote student understanding (Gersten, et al., 2014).  Both of these topics, increased content 

knowledge and student engagement are important to the quality teacher characteristics explored 

in this study.  Identifying characteristics of effective Algebra I teachers and effective math 

teachers will be instrumental in establishing useful professional development workshops.   

In regards to the concern of unsuccessful engagement in mathematics content, Algebra I 

teachers novice or experienced would benefit from learning more engagement strategies to 

incorporate in their curriculum.  Algebra I content by nature is not always exciting to students, 

and manipulating Algebra I content to make it more engaging would in turn promote student 

understanding, and perhaps improve classroom management issues.  Results from this study 

indicated the importance of classroom management for effective teaching, which is also an 

important component of quality teaching that needs to be addressed in both teacher education 

programs and professional development.   

 



 

71 
 

 

Study Limitations 

 Limitations of the study relate to the instruments used for analysis, the restrictive nature 

of the MET data files, and the subset of Algebra I teachers.  Psychometric properties of the 

instruments could use a firmer establishment in the literature and results are not generalizable 

due to the subset of participants analyzed.  The study delimitations also pointed out the 

restrictions placed on computer analysis and obtaining results.  Although much thanks is given to 

The Bill and Melinda Gates Foundation for supporting the MET Study, numerous data 

restrictions added difficulty to conducting this study.      

Directions for Future Research 

 Interest in other student performance data would add richness to the LCA approach.  

Student GPAs or summative Algebra I scores might help to support the relationship between the 

classes of effective teacher‟s identified with another important measurement.  Also, the 

availability of these measurements for teachers could allow teacher self-assessment strategies for 

improving teacher performance, if found to be significant.   

 Follow up examination of student performance data with the ACT QualityCore
®
 Algebra 

I test could reverse exploration of teacher effectiveness by examining the raw test scores.  A 

reverse approach of examining the top and bottom 25% of student standardized scores and then 

comparing them with the two LCA solution using chi-square might further reveal information 

about the use of standardized test scores to predict teacher effectiveness.      

 It would also be interesting to develop and assess different measurements for evaluating 

the areas of engagement, student understanding, and classroom management.  There seems to be 

a dynamic relationship between these dimensions which warrants additional exploration. 
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 Exploration of a larger sample of teachers would be of great interest.  Testing the LCA 

model for secondary teachers in different subject areas and then comparing effectiveness of the 

model across subject areas could reveal important information related to general characteristics 

of quality teachers, and also perhaps differences amongst teachers with different background 

content. 

 In addition to looking at differences in secondary teachers based upon content, it would 

be interesting to explore teacher effectiveness across student education levels including primary, 

secondary, and even post-secondary instructors. 

Conclusion 

 This study was limited to the MET study data and Algebra I teachers.   The  chosen 

observed variables from the TRIPOD, FFT, and CLASS measurements were used to represent 

the quality teaching practices of successfully engaging students, promoting understanding of 

content, and managing a positive classroom environment.  These measurements were used to 

promote a potential teacher evaluation system that dispels the fears of teacher evaluation argued 

by many opponents including Eisner‟s (1976) foreboding condemnation of reducing the quality 

of teaching to a quantity.  Even though principal scores are viewed as a subjective measurement 

in teacher evaluation, this study suggests that principal scores are more evaluative than student 

test scores.  Findings from this study of Algebra I teachers in the MET study, suggests that 

successfully evaluating teacher effectiveness using teacher characteristics rather than reducing 

them to student associated test scores, gives hope for the improvement of teacher professional 

development and teacher education programs.   

  Current education policy is searching to expand regulations on public education and local 

school systems are trying to develop ways to increase student achievement by evaluating teacher 
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effectiveness.  This is an important issue; however, current evaluation methods are relying on the 

use of student standardized test scores as the predominant measurement of student growth to 

indicate effective teachers.  This is problematic as it does not provide a holistic evaluation 

monitoring the multidimensionality of quality teacher characteristics and therefore effective 

teachers.  Fortunately leading organizations, like the American Educational Research 

Association (AERA, 2015), are speaking out to warn of the deleterious effects of teacher 

evaluation strategies involving high stakes decisions for teacher tenure and employment based 

upon these types of student growth measures traditionally assessed by HLM.  In order to warn 

the government, AERA issued a statement on the use of VAM models for the evaluation of 

educators and educator programs cautioning against the use of such models due to psychometric 

problems and study validity issues (AERA, 2015).  The desire for methods of evaluation for 

teachers and teacher education programs is not subsiding.  A hopeful new approach using quality 

teacher characteristics for evaluating teacher effectiveness might satisfy all stakeholders. 
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Appendix B: Agreement for Use of Confidential Data Form 
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Appendix C: MET Data Files 

     

MET Data File File # Data Type Variable N 

ICPSR Study # 

344414 Core Files 

34414-

0001 
District file Principal Survey 152 

34414-

0002 
Teacher file 

Teacher Study Status, Teacher 

personal/professional background, 

Principal Ratings of Teacher 

Effectiveness 

152 

34414-

0003 

Class Section 

file 
Student Survey Aggregates 603 

34414-

0004 
Student file 

Student Test Scores, Student 

Survey 
152 

34414-

0005 
CLASS file Observation Scores 152 

34414-

0006 
FFT file Observation Scores 152 

     
ICPSR # 3868 Item-

Level Supplemental 

Test Files 

34868-

0002 

ACT 

QualityCore 

® -Year2 

Student Algebra I Scores 480 

     
ICPSR Study # 34346   

Item-Level 

Supplemental 

Observational Scores 

34346-

0002 

CLASS, Year 

2 

Item-Level Observational Scores, 

Phase 2, 9th 

1816 

videos 

34346-

0004 
FFT, Year 2 

Item-Level Observational Scores, 

Phase 2, 9th 

908 

videos 
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Appendix D: ACT QualityCore® Algebra I 
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Appendix E: MET Student TRIPOD Survey 
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Appendix F: Program Syntax 

 

1) Mplus 7.4
©

 Program 

 

 
Title: Algebra I Teacher Effectiveness LCA; 

 Data: File is VARCOMPLETE.dat; 

 Variable: 

names = TEACHER_ICPSR_ID T_ENGAGE C_ENGAGE C_UNDER F_UNDER 

T_MANAGE C_MANAGE F_MANAGE; 

usevariables = T_ENGAGE C_ENGAGE C_UNDER F_UNDER T_MANAGE 

C_MANAGE F_MANAGE; 

classes = c(2); 

IDVARIABLE = TEACHER_ICPSR_ID; 

Analysis: 

Type = mixture; 

Model: 

%overall%; 

Plot: 

Type is plot3; 

series is T_ENGAGE (1) C_ENGAGE (2) C_UNDER (3) F_UNDER (4) 

T_MANAGE (5) C_MANAGE (6) F_MANAGE (7); 

Savedata: 

file is variable2.txt; 

SAVE = CPROBABILITIES; 

format is free; 

output: 

tech1 tech3 tech7 tech11; 
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2) IBM SPSS Statistics 22 

 

MANOVA for mean measurements of the observed variables 

 
GLM T_ENGAGE C_ENGAGE C_UNDER F_UNDER T_MANAGE C_MANAGE F_MANAGE 

BY LCA_2classes 

/METHOD=SSTYPE(3) 

/INTERCEPT=INCLUDE 

/EMMEANS=TABLES(OVERALL) 

/EMMEANS=TABLES(LCA_2classes) 

/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY 

/CRITERIA=ALPHA (.05) 

/DESIGN= LCA_2classes. 

 

Discriminant Analysis for ACT scores versus 2 latent class categorization 

DISCRIMINANT 

/GROUPS=LCA_2classses(1 2) 

/VARIABLES=ACT_alg_score 

/ANALYSIS ALL 

/SAVE=CLASS SCORES PROBS 

/PRIORS EQUAL 

/STATISITICS=MEAN STDDEV BOXM 

/CLASSIFY=NONMISSING POOL 

 


