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ABSTRACT 

DISSERTATION:  Relationship between Teacher Effectiveness and Student Achievement: An 

Investigation of Teacher Quality 

 

STUDENT:  Douglas Oliver Bird 

DEGREE:  Doctor of Education in Educational Administration and Supervision  

COLLEGE:  Teachers 

DATE:  May 2017 

PAGES:  161 

Using the teacher evaluation scores and other teacher quality data from three suburban 

high schools near a large Midwest city, this study investigated the relationship between teacher 

evaluation scores, teacher experience, and teacher education, and student achievement results for 

the End-of-Course assessments for Algebra I, Biology, and English 10.  This study was a 

quantitative correlational design using archival data.  To analyze the relationship between 

teacher evaluation scores and student achievement on the End-of-Course Assessments for 

Algebra I, English 10, and Biology the Pearson product-moment (r) was performed.  One-way 

ANOVA was selected to analyze the differences in student achievement between teacher 

experience groups. A t test was used to analyze the differences in student achievement between 

teacher certification groups. The results of this study were mixed but did indicate several 

instances of students performing better when assigned to teachers with higher evaluation scores 

and a higher level of performance for students assigned to English teachers with at least a 

master’s degree. The implications discussed include encouraging principals to assign evaluators 

with experience in the designated content area(s) to assess their teachers, providing targeted 

professional development for veteran teachers to increase knowledge of current best practices, 

and high school principals giving consideration to assigning English teachers with a master’s 
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degree in English to courses that culminate with the students taking a state end-of-course 

assessment. 
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CHAPTER 1 

INTRODUCTION 

With the high level of accountability associated with state-level student achievement 

monitoring programs that have been implemented since the passing of the federal No Child Left 

Behind Act (NCLB) of 2001, there is a plethora of student testing data available to scrutinize.  In 

turn, there has been a wide variety of research conducted on the relationship between teacher 

quality and student achievement.  While teacher quality measures vary from study-to-study 

(Hanushek, 1989; Heck, 2007; Rockoff, 2004), these quality measurements are often framed 

around teacher effects, teacher experience, teacher qualifications, teacher certification, teacher 

education, teacher preparation programs, and teacher evaluation scores.  The results of these 

studies have reported mixed and inconclusive results, so additional consideration into the 

relationship between teacher quality and student achievement is warranted. 

This study investigated the relationship between teacher quality, as measured by the 

evaluation system, and student achievement at three large suburban high schools around a large 

Midwest city.  I specifically conducted statistical analyses to determine the correlation between 

student achievement results for the statewide testing in the areas of Algebra I, English 10, and 

Biology and the following teacher quality components: teacher evaluation scores, teacher degree 

level, teacher certification, and teacher experience.  

Statement of the Problem 

The state End-of-Course Assessments (ECA) for Algebra I, English 10, and Biology 

serve as the required testing components as established by the No Child Left Behind legislation 

for high school accountability.  For this state, students must pass the ECA for Algebra I and 

English 10 in order to graduate from high school without a waiver.  In order to meet the needs of 
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the students taking these assessments, school administrators should be able to assign teachers to 

these courses who are going to produce the best possible student achievement results.  A concern 

for administrators when making these teaching assignments is doing so in a manner that is data 

driven.  Recent state legislation has mandated that all local education agencies within the state 

conduct annual performance evaluations for all certificated employees.  The problem that was 

addressed in this study was whether or not the teacher performance data are a vital piece of 

information to consider when making teacher assignments to these courses.   

Purpose of the Study 

The purpose of this study was to identify the relationship between teacher quality and 

student achievement on the state End-of-Course Assessments for Algebra I, English 10, and 

Biology.  Teacher quality serves as the independent variable and includes the following 

measures: teacher evaluation scores, teacher experience, teacher certification, and teacher 

education.  The dependent variables included in this study were the student results on the state 

End-of-Course Assessments in Algebra I, English 10, and Biology for the 2012-13 and 2013-14 

school years. 

Significance of the Study 

This study is significant because it adds to the understanding of the relationship between 

teacher quality and student achievement.  There are many different interpretations of what 

teacher quality means (Kennedy, 2008) and there is a wide range of variation of how these 

qualities in teachers impact student achievement.  Areas of teacher quality that have been most 

commonly studied and scrutinized in regards to the relationship with student achievement 

include teacher experience, teacher qualifications, teacher certification, teacher education, 

teacher preparation programs, and teacher evaluation scores.  Collectively, these attributes have 
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shown a positive impact on student achievement (Rockoff, 2004; Nye, Konstantopoulos, & 

Hedges, 2004; Wright, Horn, & Sanders, 1997).  However, when analyzed by each separate 

attribute, the relationship to student achievement is not as clear.  This study provides additional 

analyses on the relationship between student achievement and the teacher quality components of 

teacher evaluation scores, teacher experience, teacher degree level, and teacher certification. 

This study is particularly significant in regards to investigating the relationship between 

teacher evaluation scores and student achievement.  In 2011, the state included in this study 

passed legislation that significantly changed the teacher evaluation requirements for each school 

district within the state.  In accordance with the state code, each school district must conduct 

annual performance evaluations for all certificated employees.  These evaluations must include 

student achievement and growth data.  For teachers who teach courses that include a statewide 

assessment, they must incorporate the student achievement results from these assessments into 

their evaluation data.  At the high school level, these courses include Algebra I, English 10, and 

Biology.  Several different Teacher Effectiveness Rubric (TER) models, most of which are based 

on Danielson’s Framework for Teaching (Danielson, 1996), have been approved by the state.  

Most school districts in the state have elected to implement the state Evaluation and 

Development System.  Other school districts, however, have elected to implement The System 

for Teacher and Student Advancement (TAP), a modified version of the state Evaluation and 

Development System, or have developed their own model.  This study investigated the 

relationship between the teacher evaluation scores and student achievement at three large 

suburban high schools surrounding a large Midwest city.  This study can add to the 

understanding of the potential impact of the new evaluation requirements on student 

achievement. 
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Research Questions 

The research questions for this study were: 

1. What is the relationship between teacher evaluation scores and student 

achievement on the state End-of-Course Assessments for Algebra I, English 10, 

and Biology?  

2. What is the relationship between teacher experience and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

3. What is the relationship between teacher certification and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

4. What is the relationship between teacher degree level and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

Delimitations 

The following constraints were placed on this study: 

1. Include three large high schools around a large Midwest city.  These schools were 

selected based on their willingness to participate in the study and to provide a 

broad data sample. 

2. Select the state End-of–Course Assessments for Algebra I, English 10, and 

Biology as the student achievement data.  These assessments were selected 

because all high school students in the state are required to take these courses and 

the end-of-course assessment provided by the state. 

3. Analyze the Teacher Effectiveness Rubric (TER) scores as compared to the 

overall evaluation score.  TER scores provide the most-consistent means to 

compare teacher performance among schools because each local education 
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agency can select additional components to include as part of the overall teacher 

evaluation. 

4. In addition to teacher evaluation scores, I elected to analyze the teacher quality 

indicators of teacher experience, teacher certification, and teacher degree level in 

order to provide additional teacher quality information on the high school level. 

5. The study included the teacher and student data for the 2012-13 and 2013-14 

school years because 2012-13 was the first year with available teacher evaluation 

data.  

Definitions 

State End-of-Course Assessments:  The state’s criterion-referenced student achievement tests 

for Algebra I, Biology, and English 10 that meet the No Child Left Behind student-monitoring 

requirements (Department of Education1, 2014).  

National Board Certification:  Teacher certification process for teachers to demonstrate 

advanced knowledge, skills, and practices (National Board for Professional Teaching Standards, 

n.d.c).  This process is conducted through the National Board for Professional Teaching 

Standards. 

No Child Left Behind:  Federal legislation signed into law on January 8, 2002 requiring school 

districts that receive federal funding to provide student achievement monitoring programs 

starting for students in third grade and continuing into high school. 

State Evaluation and Development System:  Teacher evaluation system developed by the state 

that incorporates multiple sources of information in order to accurately report a teacher’s 

performance (RISE: Evaluation and Development System, n.d.a).  

                                                           
1The reference “Department of Education” is used in lieu of the specific state reference in order to provide 
additional anonymity for this study. 
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Teacher Certification:  Meeting the state’s required amount of undergraduate course work, 

achievement on standardized tests, and completion of an accredited certification program (Teach: 

Make a Difference, n.d.).  

Teacher Effectiveness Rubric:  Instrument used by school districts that have adopted a teacher 

evaluation system to evaluate teachers on planning, instruction, leadership, and professionalism.  

Teacher Effects:  Collective attributes of teachers that impact student achievement (Wright, 

Horn, & Sanders, 1997). 

Teacher Evaluation Model:  A standards-based teacher evaluation system that encourages 

administrators and teachers to reflect on components of professional practice (Danielson, 1996). 

Teacher Evaluation Rubric Score:  A summative rating on a 4.0 scale of a teacher’s 

instructional knowledge and skills for a specified school year (RISE: Evaluation and 

Development System, 2011). 

Teacher Experience:  Years of creditable service as defined by the state.  When a teacher works 

120 or more days from July 1st through June 30th, he/she is credited with one year of service 

(State Public Retirement System, n.d.). 

Teacher Qualities:  Attributes teachers possess that enable them to effectively impact student 

achievement.  These include characteristics teachers bring with them to the job, performance on 

a daily basis, and their ability to build relationships and make connections with students 

(Kennedy, 2008).  

Summary  

 In addition to this introductory chapter, this dissertation is organized into four additional 

chapters, the reference list, and appendix in the following manner.  Chapter 2 provides a review 

of the literature that addresses the relationship between teacher quality and student achievement.  
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The research design and methodology of the study are specified in Chapter 3.  The sample 

selected for the study and the steps taken to collect the data are also described in this chapter.  

Chapter 4 presents an analysis of the data and a discussion of the findings.  A summary of the 

study, and any pertinent conclusions and recommendations of the study are provided in Chapter 

5.  A reference list and appendix are included after Chapter 5. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

 Wright, Horn, and Sanders (1997) stated “seemingly more can be done to improve 

education by improving the effectiveness of teachers than by any other single factor” (p. 63)2.  

According to Kennedy (2008), there are many different interpretations of what teacher quality 

means.  These include, but are not limited to, credentials, teacher experience, classroom practice, 

and ability to raise student achievement.  Kennedy went on to categorize these qualities into 

three distinct groups: 

 Group    Qualities 

 Personal Resources  beliefs, attitudes, personality traits, knowledge, skill,  

     expertise, credentials 

Performance practices that occur outside the classroom, practices within 

the classroom, learning activities provided for students 

Effectiveness fostering student learning, motivating students, fostering 

personal responsibility 

  

There is a wide range of variation of how these qualities impact student achievement and 

several studies indicated there is little impact in many cases (Hanushek, 1989; Hanushek and 

Rivkin, 2010).  Areas of teacher quality that have been most commonly studied and scrutinized 

in regards to the relationship with student achievement include teacher effects, teacher 

experience, teacher qualifications, teacher certification, teacher education, teacher preparation 

programs, and teacher evaluation scores.   

The importance of these studies has become particularly emphasized with the high level 

of accountability associated with state-level student achievement monitoring programs that have 

been implemented since the passing of the federal No Child Left Behind Act (NCLB) of 2001.  

                                                           
2 Meta-analysis conducted by Hattie (2011) presented conflicting information. 
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Due to the nature of NCLB requirements, and the requirements for each state to include annual 

standardized testing for students in grades 3-8, there is an abundance of research that focuses on 

the relationship between teacher qualities and student achievement for these grade levels. 

However, these accountability measures are not limited to elementary or early secondary 

students and the demands on high schools have grown in recent years with their own 

accountability measures.  While there are a number of studies that have analyzed these 

relationships on the high school level, there is still a gap in the literature that needs to be 

supplemented with additional studies (Chidolue, 1996; Goldhaber and Anthony, 2007; Harris, 

Ingle, & Rutledge, 2014).   

Purpose of the Study 

 The purpose of this study was to identify the relationship between teacher quality and 

student achievement on the state End-of-Course Assessments for Algebra I, English 10, and 

Biology.  Teacher quality serves as the independent variable and includes the following 

measures: teacher evaluation scores, teacher experience, teacher certification, and teacher degree 

level. The dependent variables included in this study were the student results on the state End-of-

Course Assessments in Algebra I, English 10, and Biology for the 2012-13 and 2013-14 school 

years.   

Research Questions 

The research questions for this study were: 

1. What is the relationship between teacher evaluation scores and student achievement 

on the state End-of-Course Assessments for Algebra I, English 10, and Biology?  

2. What is the relationship between teacher experience and student achievement on the 

state End-of-Course Assessments for Algebra I, English 10, and Biology? 
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3. What is the relationship between teacher certification and student achievement on the 

state End-of-Course Assessments for Algebra I, English 10, and Biology? 

4. What is the relationship between teacher degree level and student achievement on the 

state End-of-Course Assessments for Algebra I, English 10, and Biology? 

Theoretical Framework  

There are several theories that serve as the underlying framework of this study.  Ideally, 

Institutional Theory, as described by Hanson (2001), would have the strongest connection. 

Within this framework, the organization operates like a brain and can learn and become better 

from the experiences that take place.  The school environment is no different than other 

organizations and school administrators and teachers should be able to learn and adapt from 

experiences that take place through the teacher evaluation process. Unfortunately, this may not 

be the case because organizations often have difficulty adapting to changes that tend to take 

place within their environment (Burch, 2007).   

Therefore, I anticipate this study will show a strong indication the school evaluation 

program operates within the framework of Scientific Management as presented by Henri Fayol 

(Hanson, 2003).  This framework has been studied for well over 50 years and Koontz (1961) 

indicated “this approach to management theory perceives management as a process of getting 

things done through and with people operating in organized groups” (p. 175) and these processes 

can be improved through research.  Because of the pervasive reliance on accountability, 

principals are increasingly expected to serve as experts and treat teachers as workers who need to 

be rated and rewarded or punished based on their performance as indicated by teacher evaluation 

scores and student achievement results.  Establishing a better understanding of the relationship 
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between these elements may help school leaders make decisions that positively impact the 

teachers and students within their buildings.   

Other aspects of this study may be more consistent with a socio-political framework due 

to the strong influence school culture and policy play in teacher accountability.  This socio-

political framework stipulates that people and their environments do not function independently 

from each other and have a reciprocal relationship (Davis & Luthans, 1980).  The social aspect 

of the socio-political framework comes into play when school leaders inflate teacher evaluations 

in order to cultivate a positive culture or decrease the positive nature of the school environment 

by providing objective evaluations that may be critical in nature.  The political aspect of this 

framework is manifested when school principals are required to adhere to terms of the teacher 

contract and execute an evaluation process that may require them to implement teacher 

improvement plans or make recommendations for termination. 

As applied to this study, these theoretical frameworks hold that I would expect my 

independent variables of teacher evaluation scores, teacher experience, teacher certification, and 

teacher degree level to correlate to the dependent variables of the student achievement results on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology because all three 

frameworks recognize the importance of the teacher in the role with student achievement.  One 

reason for discussing multiple theoretical frameworks is that it is difficult to effectively measure 

the teacher impact on student achievement and as indicated in the following review of the 

literature, the results of this research have produced inconsistent and conflicting findings that are 

best explained through the lens of multiple frameworks. 
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Teacher Effects  

 One way to analyze the relationship between teachers and student achievement is by 

considering the collective attributes of teachers and determine the overall impact teachers have in 

comparison to other variables that can impact student achievement (class size, past achievement, 

ethnicity, and socioeconomic background).  These collective attributes are commonly referred to 

as teacher effects or teacher qualities and generally show a positive impact on student 

achievement (Rockoff, 2004; Nye, Konstantopoulos, & Hedges, 2004; Wright, Horn, & Sanders, 

1997). 

In his 2003 study of 10,000 students and nearly 300 teachers from elementary schools 

within two different school districts in New Jersey, Rockoff used panel data and conducted a 

random-effects meta-analysis to estimate teacher fixed effects while controlling for fixed student 

characteristics and classroom specific variables.  Rockoff found in all subject areas teacher 

effects are predictors of student performance on standardized tests.  Specifically, this study 

indicated vocabulary and reading comprehension scores would increase by approximately 0.15 

and 0.18 standard deviations for teachers with 10 years teaching experience.  The findings for 

math subjects were not as strong, but did show a raise in math computation during the first two 

years of teaching experience.  Wright, Horn, and Sanders (1997) also reported teacher effects 

were significant for every analysis, which included math, reading, language, social studies and 

science.  Nye, Konstantopoulos, and Hedges (2004) contended teachers matter and specifically 

indicated student achievement gains for students with an effective teacher as compared to a not-

so-effective teacher was 0.35 of a standard deviation for reading and 0.48 of a standard deviation 

for math.  
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Kane and Staiger (2008) confirmed teacher effects were significant predictors of student 

achievement in their study involving 78 pairs of elementary classrooms from the Los Angeles 

Unified School District, but they had an interesting finding concerning the long-term impact of 

teachers on student achievement.  They reported the impact of the teacher on math and reading 

achievement faded out at a rate of 50% per year.  While the authors acknowledged these results 

may present concerns about the long-term impacts of teachers, they were hesitant to make 

conclusions about this observed fade out.  They hypothesized this fade out could reflect changing 

content in the tests in later grades or the impact peer effects could have at reducing the gap in 

student achievement over time.  In conclusion, Kane and Staiger (2008) warned that a “Better 

understanding of the mechanism generating fade out is critically needed before concluding that 

teacher effects on student achievement are ephemeral” (p. 35). 

There are studies (Thum, 2003) however, with more mixed and fairly inconclusive results 

in regards to the overall positive impact teachers have on student achievement gains.  In his pre-

test/post-test study of four elementary schools in Arizona involving 1,276 third through sixth 

grade students and 75 teachers, Thum found gains in the third, fourth, and sixth grade classrooms 

while the fifth grade classrooms did not show any more than normative gains.  When analyzing 

teacher-specific data, Thum’s analysis indicated only 12 of the 75 teachers attained at least a five 

percent gain.  In this study, it is difficult to claim with certainty to what extent teachers are 

contributing to student learning.  The first finding would indicate there is a contribution, but the 

following analysis provides a conflicting finding. 

While the previous study may raise doubt about the relationship between teacher effects 

and student achievement, the preponderance of the research should serve as evidence of the 

impact teachers can have on their students.  Even in Kane and Staiger’s (2008) study, where the 
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authors identified a fade out phenomenon, the researchers were quick to identify some potential 

causes of this fade out besides teacher effects and cautioned making any conclusions about short-

lived teacher impacts without further investigation.   

Teacher Experience  

One teacher quality that is often considered in relation to student achievement is teacher 

experience.  The relationship between teacher experience and student achievement has been 

studied for several decades (Ehrenberg & Brewer, 1994; Hanushek, 1989), but has received 

significant emphasis since No Child Left Behind has been implemented.  The results of these 

studies have been quite mixed with no overwhelming consistent relationship (Hanushek, 1989), 

with some results indicating increased student achievement as teachers gain experience 

(Clotfelter, Ladd, & Vigdor, 2007b); some indicating gains in particular areas like reading 

(Rockoff, 2004); other results showing teacher experience having a positive impact within the 

first 3-5 years of the teaching career with little impact thereafter (Croninger, Rice, Rathbun, & 

Nishio, 2007; Clotfelter, Ladd, & Vigdor, 2007a); and even other studies finding little to no 

correlation what-so-ever (Gallagher, 2004). 

In their study including all third, fourth, and fifth grade students in North Carolina from 

1995-2004, Clotfelter, Ladd, and Vigdor (2007b) clearly found teachers with more experience 

were more successful at raising student achievement scores than their less experienced 

colleagues.  The gains indicated in math achievement were of a greater magnitude than those 

found with reading.  International scholars have reported similar results outside of the United 

States.  In 1996, Chidolue discussed the relationship between teacher characteristics and student 

achievement for biology students in 11 high schools in Nigeria.  In this ex post facto study of 11 

teachers and 375 students, the author constructed an instrument seeking background information 
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on the teachers and assigned point values for various characteristics to include years of teaching 

experience.  In that study, Chidolue reported a significantly positive correlation between teacher 

experience and student achievement.  

It is not uncommon for studies researching the impact of teacher experience on student 

achievement to have mixed results and indicate positive relationships for particular subject areas 

or for different grade levels.  While studying all public school students throughout the state of 

Florida from 1999-2005, Harris and Sass (2007) found with the increase of the first few years of 

teacher experience there is a substantial increase in teacher productivity for elementary and 

middle schools but little gains in student achievement for high school teachers.  In their study 

involving 79 elementary schools in 42 Tennessee school districts, Nye, Konstantopoulos and 

Hedges (2004) reported the relationship between teacher experience (defined here as three years 

of experience or less compared to those with more than three years) and student achievement to 

be substantial but only statistically significant for second grade reading and third grade math 

with larger effects on math achievement than on reading achievement.  

Noell and Burns’ (2006) study of Louisiana teacher preparation programs had similar 

results where they indicated teachers from two different Louisiana universities were less 

effective in English/Language Arts than the experienced teachers, but were not statistically less 

effective in math.  Rockoff (2004) found evidence that teacher experience was a predictor for 

success for reading vocabulary, reading comprehension, and math computation, but not for 

testing performance on math concepts.  Rockoff’s study of elementary students in two different 

New Jersey school districts was conducted from 1989-1990 to 2000-2001.  In this study, the 

increases in vocabulary were seen in the first couple of years of teaching but tended to flatten out 

or even decline after the fourth year.  Unlike the impact on vocabulary, the impact of teacher 
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experience on reading comprehension produced a positive correlation that continued in a near 

linear fashion past 10 years of teaching experience.  

Several studies reported teachers make gains during their first several years of teaching 

but tend to show limited gains in following years.  Researching the impact of teacher experience 

on student achievement on the high school level, Clotfelter, Ladd, and Vigdor (2007a) cited 

gains of approximately 5% of one standard deviation during the first two years of teaching but 

found only limited gains in following years with a peak gain of approximately 6% of a standard 

deviation in later years.  From their data, these authors concluded beginning teachers are less 

effective than teachers with a couple years of experience “but beyond the first couple of years, 

more experienced teachers are no more effective than those with a couple of years of experience” 

(p. 19).   

In their study of the impact of teaching experience on student achievement at the first 

grade level, Croninger, Rice, Rathbun, and Nishio (2007) observed students’ reading gains were 

less for those taught by beginning teachers than for students assigned to more experienced 

teachers.  However, as teachers continued to gain experience the impact on student achievement 

in reading was less significant.  In this study, there was no advantage for students who were 

taught by teachers with five or more years of experience as compared to students who had 

teachers with more than two years of experience but less than five years of experience.  This 

study also investigated the impact of teacher qualifications on the school level and found “no 

indication of a contextual effect . . . for the average years of teaching experience” (p. 321). 

Utilizing the University of Texas at Dallas, Texas Schools Project unique matched panel data, 

which provides the test scores of three cohorts from grades 3 through 7, Rivkin, Hanushek and 

Kain (2005) observed first-year teachers working with students in grades 3-7, and to a lesser 
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extent second and third year teachers, perform worse than experienced teachers in the area of 

mathematics.  However, there was little evidence these gains continued after teachers had been in 

the classroom for more than three years.  Two possible reasons for the difference in performance 

between new and experienced teachers are new teachers take a period of time adjusting to their 

new profession and some teachers leave the profession early, prior to becoming experienced 

teachers. 

Other researchers have found no or very little correlation between teacher experience and 

student achievement (Hawk, Coble, & Swanson, 1985; Gallagher, 2004; Kimball et al., 2004; 

Archibald, 2006; Heck, 2007).  Using the results from 2002-2003 state and district standardized 

testing, Archibald (2006) analyzed the impact of a variety of teacher measures on student 

achievement for students in grades 3 through 6 within elementary schools in Washoe County, 

Nevada.  This study reported the variable indicating years of experience was not positively 

related to student achievement or statistically significant.  Using the same Washoe County data, 

Borman and Kimball (2005) specifically contended that teacher experience indicated no 

relationship to classroom mean achievement for fifth grade reading and was not a statistically 

significant predictor of classroom achievement for sixth grade math.  To take this a step further, 

they reported for sixth grade reading the minority gap became greater as the years of teaching 

experience increased.  Heck (2007) had similar results in his study involving a longitudinal 

cohort of over 14,000 students in 197 schools.  He reported when considering staff stability (i.e. 

teacher experience and principal stability), these measures were unrelated to student achievement 

(Heck, 2007).  

Some studies have even shown teacher experience to have negative effects on student 

achievement.  This was the case in Rockoff’s (2004) study for the impact on testing results of 
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math computation when he reported the “first two years of teaching experience appear to raise 

scores significantly in math computation . . . but subsequent years of experience appear to lower 

test scores” (2004, p. 251).  Ehrenberg and Brewer (1994) reported consistent results with the 

Hispanic students’ gain scores in their analysis of the U.S. Department of Education’s High 

School and Beyond longitudinal study from 1980.  The authors contributed this finding to the 

rapid growth in the Hispanic population from 1970 to 1980 and their belief that many teachers at 

that time lacked experience in making connections with students of Hispanic dissent.   

Huang and Moon (2009) took a different approach in their study of 1,544 students, 154 

teachers, and 53 schools in a Mid-Atlantic state.  In addition to taking into account the impact of 

total years of experience on second grade student achievement, they also considered the impact 

of the years of teaching experience at a particular grade level.  In this study, the authors 

measured the effects of a wide-variety of variables by using several three-level value-added 

models to “disentangle the student, classroom, and school variance components” (p. 219).  Two 

of their models estimated the effect of the total years of teaching experience (fifth model) and 

years of teaching experience at grade level (sixth model).  From the results of their fifth model, 

the authors reported teachers who had two-to-five-years of teaching experience did better than 

teachers with two years of experience or less.  They also indicated an increased level of student 

achievement for teachers with five or more years of experience; however, none of these variables 

were statistically significant.  The results of model 6 were significant and showed positive 

student gains with an effect size of 0.27 in teachers having more than 5 years of teaching 

experience at the second grade level.  The results of this study suggest “that experienced teachers 

teaching at a specific grade level could have a large effect in countering the effects of the 

widening achievement gaps” (p. 226). 
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 As discussed at the beginning of this section, there has been a wide variety of research 

conducted on the relationship between teacher experience and student achievement.  Despite the 

inconsistent nature of the research presented in the literature, one point seems to stand out more 

than any other and that is when teachers do make gains, those gains are made most often during 

the first couple of years of their careers.  This would indicate new teachers have a tremendous 

amount of learning to do when they enter the profession, but make significant strides in a 

relatively short amount of time.  As indicated in a number of studies, the challenge is to maintain 

this level of learning for a longer duration and realize additional gains as teachers continue to 

gain experience in the classroom. 

Teacher Professional Development 

While the previous section indicated there are a number of studies that reported new 

teachers make gains during their first several years of teaching, there is additional research that 

indicated it is not uncommon for less-experienced teachers to be more effective than veteran 

teachers (Rice, 2010).  Rice presupposed this could be attributed to the seasoned teachers not 

staying current with the most recent instructional strategies and curricular advances.  Several 

studies have noted findings that would support this line of thinking.  In their study addressing the 

impact of poverty on teacher effectiveness, Sass, Hannaway, Xu, Figlio, and Feng (2010) 

reported in schools with a high percentage of poverty, teachers may not show improvement over 

time.  While studying the relationship of teacher experience and student achievement, which 

reported teachers gain effectiveness during their first couple of years of teaching but tend to 

plateau out during later years, Clotfelter, Ladd, and Vigdor (2007a) contended “one 

interpretation of this pattern is that there is little or no additional learning on the job after the first 

few years in teaching” (p. 19).  In order to address these findings, Rice contended schools should 
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focus their professional development on current best practices and provide incentives in order to 

ensure teachers are capable of delivering instruction that best meet the needs of their students, 

while Cavalluzzo (2004) believed implementing professional development consistent with the 

National Board Certification teaching methods will net positive gains on overall teacher 

effectiveness.  Rivkin, Hanushek, and Kain (2005) had similar thoughts when they indicated to 

address teacher quality, the focus should not be on certification and education standards, but 

rather on the instructional practices used in the classroom. 

Additional research highlighted the critical nature of selecting effective professional 

development.  In their study of 71 elementary schools within the Chicago Public Schools, Jacob 

and Lefgren (2004) reported no statistically or academically significant effect on either reading 

or math achievement when in-service professional development had been increased and these 

results did not change when they considered the subgroups of student ability, gender, race or 

family income.  Harris and Sass (2007) had similar results when they found no positive effects 

on productivity of elementary teachers but they did observe positive effects for prior professional 

development for middle and high school math teachers.  Jacob and Lefgren contended these 

results illustrate the importance of carefully examining the professional development that is 

implemented for the teaching professionals.  

Teacher Qualifications 

In this section, the constructs impacting teacher qualifications include initial teacher 

certification and licensure, National Board Certification, teacher education, and teacher pre-

service preparation.  There are several studies that indicated teacher qualifications have a 

positive relationship with student achievement.  Heck (2007) considered teacher quality on the 

school level and defined teacher quality as the percentage of teachers who were certified, passed 
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knowledge tests in their content area, and met performance standards established by the state.  

He indicated “students in schools that increased collective teacher quality over time had higher 

growth rates in math than students in schools that did not change or declined in staff quality” (p. 

422).  While studying four North Carolina cohorts between 1999-2000 and 2002-03, Clotfelter, 

Ladd, and Vigdor (2007a) argued teacher credentials, which included data pieces for 

certification, education, experience, and undergraduate institution, “affect student achievement in 

systemic ways and that the magnitudes are large enough to be policy relevant” (p. 2).  One area 

most commonly impacted by teacher qualifications is reading achievement on the elementary 

level (Croninger, Rice, Rathbun, & Nishio, 2007; Heck, 2007).  A possible explanation for this is 

the amount time and level of emphasis placed on reading instruction in the early elementary 

years (Croninger et al., 2007).  Rockoff (2004) also found teacher quality to have an impact on 

student outcomes.  In his study of panel data involving elementary students, student performance 

on reading and math scores expected to improve 0.1 standard deviations for a one standard 

deviation increase in teacher quality.  Additional studies support the belief that teacher 

qualifications have a positive effect on student achievement gains (Clotfelter, Ladd, & Vigdor, 

2007b).   

Other studies have found little or no relation between teacher qualifications and student 

achievement.  In a study of first grade reading and mathematics achievement using the Early 

Childhood Longitudinal Study Kindergarten class of 1998-1999, Croninger et al. (2007) found 

teacher qualifications did have a moderate effect on reading achievement but there were no 

teacher qualifications that served as a predictor for achievement in mathematics.  The authors 

contributed the moderate effect on reading achievement to the disproportionate amount of time 

devoted to reading instruction at the first grade level and indicated there might be a stronger 
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relationship for math in later grades.  In a study conducted by Chidolue (1996), there was 

actually a significant negative correlation where the author contended that those teachers with 

higher qualifications may have more difficulty motivating their students. 

Several studies indicated students who fall into one of the NCLB subgroups benefit 

significantly more from increased teacher quality than those students who represent the larger 

groups (Heck, 2007; Nye, Konstantopoulos, & Hedges, 2004).  This suggests there is a wider 

range of teacher effectiveness in these schools and a bigger payoff if teacher effectiveness is 

improved in low-SES schools.  

Clotfelter, Ladd, and Vigdor (2007a) emphasized the importance of the role of teacher 

qualifications on student achievement when they compared students who have had a teacher with 

weak credentials as compared to a teacher with strong credentials.  In this study, the authors 

reported students who experienced teachers with a strong set of credentials would experience a 

gain of nearly 0.30 of a standard deviation as compared to students who experienced a teacher 

with weak credentials.  In the following sub-sections, specific components of teacher quality will 

be addressed in regards to their relationship to student achievement. 

Teacher certification.  Teacher certification in most states requires teacher candidates to 

successfully complete undergraduate or graduate pre-service education programs and pass a 

content area test in many cases.  These pre-service education programs require candidates to 

complete multiple field experiences, content methods courses, and numerous other content area 

courses.  The premise behind this myriad of requirements is that through these experiences, the 

teacher candidates become well-prepared to serve their students in the classroom.  Over the past 

several decades, there has been much research to address the validity of this premise with a 

variety of results coming from these studies.  
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In an early study of the relationship between teacher certification and student 

achievement, Hawk, Coble, and Swanson (1985) reported a higher level of achievement in 

several math courses when those courses were taught by teachers with a certification in math.  

Other studies (Cavalluzzo, 2004; Goldhaber & Brewer, 2000) of high school math students had 

similar findings and indicated regularly certified math teachers had strong effects on student 

gains.  Through their analysis of the National Educational Longitudinal Study of 1988, 

Goldhaber and Brewer specifically indicated students who have teachers with a standard license 

perform better than those teachers with either no certification or private school certification to 

the extent of scoring 0.10 of a standard deviation better on the 12th-grade achievement test.  

Clotfelter, Ladd, and Vigdor (2007b) found for both reading and math on the elementary level, 

teachers with provisional or emergency licenses had negative effects in regards to student 

achievement and teachers with lateral licenses had similar results during the timeframe they 

taught under that licensure.  Their results on the high school level (Clotfelter, Ladd, & Vigdor, 

2007a) were similar when they reported a 0.06 standard deviation decrease for students who had 

teachers with a lateral entry license as compared to a regular license.  Boyd, Grossman, 

Lankford, Loeb, and Wyckoff (2005) also found alternative licensure programs provide smaller 

student achievement gains compared to traditional, college teacher prep programs.  

 While there are numerous studies that have made a connection between teacher 

certification and student achievement, there are also studies that show these connections are 

insignificant (Gallagher, 2004; Kane, Rockoff, & Staiger, 2006).  In their study of New York 

City Public School students in grades 3 through 8 from 1998-99 to 2004-05, Kane et al. found 

“little difference in the average academic achievement impacts of certified, uncertified and 

alternatively certified teachers” (p. 42).  Additionally, from their analysis of the Early Childhood 
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Longitudinal Study, Kindergarten Class of 1998-1999, Croninger, Rice, Rathbun, and Nishio 

(2005) reported teacher certification is not positively related to elementary reading achievement 

for first grade students.  Despite their findings, Kane et al. still felt teacher selection is important 

and the focus should be on high quality candidates.  Goldhaber and Brewer (2000) had an 

interesting finding when their data indicated “mathematics and science students who have 

teachers with emergency credentials do no worse than students of teachers with standard 

teaching credentials” (p. 141).  These results led the authors to speculate that teachers with 

emergency certification may be more carefully screened for ability and content knowledge than 

their regularly certified counterparts. 

 As indicated in the review of the literature, there are conflicting studies on the impact of 

teacher certification on student achievement.  Taking into consideration the number of studies 

that find a positive correlation between teacher certification and the amount of qualifications 

provided by those researchers who did not find a relationship, the impression that is left is 

regular teacher certification is positively related to student achievement.  This relationship seems 

even stronger when considering only the impact of certification on student achievement in 

mathematics. 

National Board Certification.  In 1987 the National Board for Professional Teaching 

Standards was established in order to provide a set of rigorous teaching standards and give 

teachers the opportunity to become certified by meeting these standards.  This National Board 

Certification process is centered on the Board’s following five core propositions (National Board 

for Professional Teaching Standards, n.d.a): 

1.  Teachers are committed to students and their learning. 

2.  Teachers know the subjects they teach and how to teach those subjects to students. 
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3.  Teachers are responsible for managing and monitoring student learning. 

4.  Teachers think systematically about their practice and learn from experience. 

5.  Teachers are members of learning communities. 

By 2013, over 100,000 teachers representing all 50 states had earned National Board 

Certification (National Board for Professional Teaching Standards, n.d.b), with states offering 

salary increases to National Board Certified teachers in the range of $5,000 to $7,500 per year 

(Stone, 2002).  Since the implementation of this program, there have been a number of research 

studies conducted in order to investigate the relationship between National Board Certified 

teachers and student achievement. 

Several studies indicated the relationship between teachers with National Board 

Certification (NBC) and student achievement are positive and statistically significant 

(Cavalluzzo, 2004; Vandevoort, Amrein-Beardsley, & Berliner, 2004).  In her study of 108,000 

ninth and 10th grade math students from Miami-Dade County Public Schools, Cavalluzzo found 

“NBC proved to be both an effective signal of teacher quality and a valid discrimination of 

teacher quality among applicants” (2004, p. 34).  Specifically, this study indicated the effect size 

of teachers with NBC was 0.12 for students taking the end-of-course assessment in mathematics, 

which equates to a 12% gain of one standard deviation.  In their study of 35 NBC teachers and 

their non-certified peers within 14 Arizona school districts, Vandevoort et al. analyzed four years 

of the Stanford Achievement tests in reading, mathematics and language arts in grades third 

through sixth and determined NBC teachers have effects on student achievement greater than 

non-NBC teachers and produced over 1.2 months gain across the subject matter as compared to 

non-NBC teachers.  They went on to say, “It is as if the NBCTs were able to get in about 25 

more days of instruction in the typical 180-day calendar, or teach for about 205 days instead of 
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180 days each year” (p. 36).  Through their study of four North Carolina cohorts between 1999-

2000 and 2002-03, Clotfelter, Ladd, and Vigdor (2007a) also found a significant relationship on 

the high school level and indicated the National Board Certification process appeared to help 

teachers become more effective in the classroom. 

Not all studies had results that were as conclusive.  In their study using teacher and 

student records from North Carolina’s Department of Public Instruction for school years 1996-97 

through 1998-99, Goldhaber and Anthony (2007) also found NBC teachers are more effective 

than unsuccessful applicants to the NBPTS program.  However, their data provided no evidence 

that completing the program actually increased teacher effectiveness.  These authors were 

perplexed by these results and attributed these findings to their relatively small sample size and 

perhaps the NBC teachers taking on additional roles outside of their classrooms in order to 

support their schools.  Consistent with Goldhaber and Anthony’s findings, and contrary to their 

own findings while studying the impact of National Board Certification on high school students, 

Clotfelter, Ladd, and Vigdor (2007b) reported their data for North Carolina students in grades 3, 

4, and 5 between the years 1995-2004 provide no indication that the NBC process makes 

teachers any more effective than had they not completed the process.  In his study of 16 NBPTS-

certified teachers in the state of Tennessee, Stone (2002) reported a more compelling conclusion 

when he indicated “the achievement gains made by their students are no greater than those made 

by students who had other teachers” (p. 4).  Stone contended one possible reason for this result is 

the emphasis of NBPTS on teaching practices and not student achievement results.  

Once again we are presented with research on a teacher quality indicator that is at least 

inconclusive and even conflicting at times from the same researchers (Clotfelter, Ladd, & 

Vigdor, 2007a; Clotfelter, Ladd, & Vigdor, 2007b).  Considering the nature of these results, I 
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wonder if the National Board Certification process makes the teachers better or if the better 

teachers pursue the process. 

Teacher education: Coursework, degree, advanced degree.  In order to be successful 

in any profession, most people would argue the proper level of training and education is 

necessary.  The feelings stakeholders in public education have toward teachers in regards to 

preparation is no different.  Several areas that have been studied to reveal the relationship 

between teacher preparation and student achievement include specific coursework taken in 

college, college degree in a particular field, whether or not a teacher has a master’s degree, and 

the competitive level of the undergraduate institution. 

There are multiple studies that indicated a positive effect of teacher education coursework 

on student performance in both math and reading.  Harris and Sass’s (2007) study indicated the 

number of subject content credits is positively correlated to high school math teacher 

performance.  Goldhaber and Brewer (2000) found students of math teachers with an 

undergraduate or graduate degree in math have higher test scores than students with teachers 

who do not have math degrees.  In their study, Croninger, Rice, Rathbun, and Nishio (2007) also 

indicated strong positive relationships between student achievement in reading for both teachers 

who had taken a reading course and those with degrees in elementary education.  However, 

“possession of an advanced degree (was) not found to be related positively to elementary student 

achievement in reading (and) in the case of student achievement in mathematics, the relationship 

with possession of advanced degrees was actually negative” (p. 321). 

 When considering the effects of teachers with master’s degrees and those without, Nye, 

Konstantopoulos, and Hedges (2004) noted teacher education was negligible for grades 1 and 2 

and only statistically significant for grade-3 mathematics.  Harris and Sass (2007) also had mixed 
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results when they found a positive impact only for middle school math, and a negative or 

insignificant correlation between advanced degrees and student achievement for all other grade 

and subject combinations.  Other results in this area were similar as their estimates for the impact 

of a master’s degree were either small or negative and not statistically significant (Hawk, Coble, 

& Swanson, 1985; Hanushek, 1989; Kimball, White, Milanowski, & Borman, 2004; Rivkin, 

Hanushek, & Kain, 2005; Clotfelter, Ladd, & Vigdor, 2007(a); Clotfelter, Ladd, & Vigdor, 

2007(b)).  In both of their studies, Clotfelter et al. (2007a and 2007b) reported negative 

relationships on both the elementary and high school levels.  While studying North Carolina 

elementary students, they indicated “those who earned a master’s degree more than 5 years after 

they started teaching appear to be somewhat less effective on average than those who do not 

have a graduate degree” (2007b, p. 677) and in their high school study they were surprised when 

they found a large negative effect for teachers who had earned a Ph.D. (2007a).  The authors 

attribute these findings to the characteristics of the teachers pursuing these advanced degrees.   

 Through their research, Clotfelter, Ladd, and Vigdor (2007a) also investigated the 

relationship between a teacher’s undergraduate institution and student achievement, and reported 

a positive and statistically significant relationship between student achievement at the high 

school level and whether or not their teachers attended a very competitive college.  However, in 

their study of North Carolina elementary students, Clotfelter et al. (2007b) found these variables 

only had a small impact on student achievement and teachers coming from highly selective 

colleges did not have any more of a positive effect on student achievement than teachers from 

other colleges or universities.  Other studies support this finding and indicate undergraduate 

institution quality did not make a statistically significant contribution to student outcomes 

(Cavalluzzo, 2004; Kane, Rockoff, & Staiger, 2006).  Kane et al.studied New York City 
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Teaching Fellows and reported that neither the undergraduate institution nor the undergraduate 

grade point average were good predictors of teacher effectiveness for this group of teachers.  

However, Ehrenberg and Brewer (1994) did find student achievement gains were noticeably 

larger for Black students as compared to White students as college selectivity increased for 

teachers. 

After reviewing the literature on the relationship between student achievement and 

teacher coursework, advanced degrees, and competitiveness of undergraduate institutions, the 

area that had the most meaningful correlation was the coursework taken by the teachers.  This 

was reported for both reading and math achievement. When considering the impact of the other 

teacher qualities on student achievement, the underwhelming, and at times negative, correlations 

would indicate having an advanced degree or attending a highly competitive college are not the 

most important elements of teacher quality.  The findings regarding advanced degree attainment 

may be misleading because these degrees are often earned over an extended period of time and 

the impact of those courses may take effect over a number of years. 

Teacher pre-service preparation.  Many companies and businesses commit a great deal 

of time, money and human resources to provide in-depth and worthwhile training to their new 

employees in order to ensure their workforce meet their set of basic standards.  Education is no 

different as witnessed by the great lengths many college-based, teacher preparation programs go 

through in order to educate and train pre-service teachers.  Over the past couple of decades 

however, there has been a movement to provide alternative teacher licensing options to offer 

states and school districts additional sources for new employees.  With these varied licensing and 

preparation programs, there has been much discussion and debate as to whether or not teacher 
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effectiveness will be impacted by these changes.  Recently, there have been a variety of research 

studies conducted to investigate this concern. 

In their study of NYC students and teachers in grades 3 through 8, Boyd, Grossman, 

Lankford, Loeb, and Wyckoff (2005) contended university-based teacher education programs, as 

compared to teachers from alternative licensing programs, generally provide larger initial gains 

in math and language arts.  However, in their study of all public school students throughout the 

state of Florida from 1999-2005, Harris and Sass reported conflicting findings and indicated, 

“Except for English/Language Arts education majors who teach middle school reading, we find 

no evidence that education majors are more productive as teachers than are students who major 

in non-education disciplines” (p. 31). 

Goldhaber and Liddle (2012) took a different approach when considering the correlation 

of teacher preparation and student achievement in their study of 8,732 teachers from 20 different 

programs.  They compared the effectiveness of programs both within the state of Washington 

and those outside of the state.  This study reported the in-state teacher preparation programs were 

as effective as the out-of-state programs, but did find differences between the programs within 

the state.  While Goldhaber and Liddle indicated credentialing is only one aspect in the variation 

of teacher effectiveness, it was interesting to see their study also indicated the difference between 

programs is meaningful and is just as important as teacher degree levels and years of experience. 

Because of this finding, the authors believe improving teacher preparation programs could 

enhance teacher productivity.  In a similar investigation, Noell and Burns (2006) studied the 

effects of teachers from Louisiana teacher preparation programs on student achievement in ELA 

and math and found a statistical difference between the two universities studied for ELA and the 

three universities studied for math.  According to the authors, this information could be used as 
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an informational source to determine which teacher preparation programs are successful and in 

turn make curricular changes that will make teacher preparation programs stronger. 

While there are conflicting studies that show inconsistent results concerning the 

comparative benefits of teachers who come from traditional teacher preparation programs as 

compared to alternative routes, there is enough evidence in other studies to indicate there are 

differences between individual teacher preparation programs.  Considering these differences and 

that traditional, college-based, teacher preparation programs are not going to vanish any time in 

the near future, it is worth further investigation of which best practices of these programs have 

the greatest impact on student achievement. 

Teacher Evaluation Score 

According to Milanowski (2004), there was a significant movement in the 1990’s to 

make the teacher evaluation process more standards-based and become a true reflection of the 

teacher’s performance in the classroom.  One model that numerous school districts have utilized 

to develop standards-based teacher evaluation systems is Danielson’s Framework for Teaching. 

In this model, Danielson (1996) provided a set of standards that encourage administrators and 

teachers to consider the following components of professional practice: planning and 

preparation, the classroom environment, instruction, and professional responsibilities.  As more 

school districts have implemented standards-based evaluation systems over the past two decades, 

there have been, in turn, a variety of research studies conducted to consider the association 

between teacher evaluation scores and student achievement on standardized tests. 

In her study of over 7,600 third through sixth grade students, 421 teachers, and 53 

elementary schools in Washoe County, Nevada, Archibald (2006) reported a positive and 

statistically significant relationship between the effect of the teacher’s standards-based 
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evaluation performance scores and student achievement in both reading and math.  Using the 

same data, Borman and Kimball (2005), specifically indicated teacher evaluation scores had no 

reliable relation to achievement for fourth or sixth grade math and fifth grade reading.  However, 

when the achievement results were separated into socioeconomic groups, they found teachers 

with higher evaluation scores closed the achievement gap in reading at the fourth grade level. 

Milanowski (2004) also found a positive relationship between teacher performance scores, as 

taken from the teacher assessment system derived from Danielson’s Framework for Teaching, 

and student achievement.  In this study involving 212 Cincinnati Public School teachers serving 

students in grades 3 through 8 in reading, mathematics, and science, the “results show that there 

was a moderate positive relationship between teacher evaluation scores and student achievement 

in reading and mathematics but only a weak relationship in science” (p. 48).  In a similar study of 

34 second through fifth grade teachers in a Los Angeles charter school, Gallagher (2004) 

observed a statistically significant relationship between teacher evaluation scores and student 

achievement results in reading but not a significant relationship for math.  Other studies also 

show a positive correlation between principals’ beliefs about teacher effectiveness and the 

teacher ability to raise student achievement (Rockoff, Staiger, Kane, & Taylor, 2010).  

Borman and Kimball (2005), using the same data from Washoe County, Nevada, 

investigated the possible relationship between scores on the teacher evaluation system and 

student achievement outcomes for all students, specifically those among poor (determined by 

free and reduced lunch eligible) and minority students.  These authors contended fourth through 

sixth grade classrooms with a high concentration of free and reduced lunch students were taught 

by teachers with lower evaluation scores as compared to those classrooms with a lower 

concentration of poverty.  They also indicated teachers with lower evaluation scores were 
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assigned to classrooms with a high concentration of minority students and classrooms composed 

of lower-achieving students (as determined by a pre-test). 

In their study of 201 second through sixth grade teachers, Jacob and Lefgren (2008) 

reported principals are very capable of identifying their top performing teachers through their 

performance evaluations, but were not at as successful identifying those teachers in the middle.  

In their study that included 30 principals in a school district in Florida, Harris, Ingle, and 

Rutledge (2014) had similar results and found of the teachers described with superlatives by the 

principals, 70% were rated as being high value added in regards to student achievement.  Also in 

Jacob and Lefgren’s (2008) study, they contended principals’ teacher evaluations are better 

predictors of future student achievement than teacher education and teacher experience.  This 

was consistent with other studies (Kimball, White, Milanowski, & Borman, 2004) in this area.   

The studies addressing the relationship between teacher evaluation scores and student 

achievement have focused primarily on second through eighth grades with mixed results. Some 

studies definitively reported a positive and statistically significant relationship; while several 

others indicated a positive relationship for one content area or grade level and little or no 

relationship for other content areas or grade levels.  Considering the focus of these studies has 

been on student and teacher relationships prior to high school, and given the mixed results 

described in this research, pursuing similar teacher evaluation studies at the high school level 

could add to the understanding of the relationship between teacher evaluation scores and student 

achievement. 

Tracking Performance of Student Sub-groups 

 Due to the No Child Left Behind legislation, states and school districts are now required 

to track the performance of student sub-groups and show annual yearly progress for student 
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achievement for these populations of students.  By disaggregating the data into these various 

subgroups, researchers have been able to conduct studies to further address the relationship 

between teacher qualities and student achievement.  Two areas that are commonly analyzed are 

minorities and poverty. 

In Heck’s (2007) study that included a longitudinal cohort of fifth grade students in 

Hawaii, he presented results that indicated the learning gap of minority students would be 

reduced by higher teacher quality.  Specifically, Heck said with an increase of one standard 

deviation in teacher quality, there would be “about a 24% reduction in the gap for students in the 

underrepresented racial/ethnic groups” (p. 420).  Other studies presented findings that addressed 

specific teacher qualities. Through their analysis of the U.S. Department of Education’s High 

School and Beyond longitudinal study from 1980, Ehrenberg and Brewer (1994) had interesting 

results when they found as the percentage of teachers with master’s degrees increased, the 

student achievement gains for White students decreased but the student achievement gains for 

Black students increased.  These authors also reported Hispanic students’ scores had a negative 

relationship with increased teacher experience.  Borman and Kimball (2005) indicated similar 

results for sixth grade reading in their study of Washoe County, Nevada.  

There have also been interesting findings in regards to teacher qualities and the socio-

economic background of students.  In their study that included data provided by the North 

Carolina Department of Public Instruction, Clotfelter, Ladd, Vigdor, and Wheeler (2006) 

analyzed the differences in teacher experience, undergraduate institutions, teacher licensure, 

teacher test scores, and National Board Certification rates between schools across poverty 

quartiles.  The patterns the authors discovered were very consistent and “In every case, the high 

poverty schools have the highest percentages of teachers with little experience, who have 
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graduated from less competitive undergraduate institutions, and who have non-regular licenses 

relative to schools in the other poverty quartiles” (p. 10).  Clotfelter et al. (2006) asserted this 

pattern across a variety of markers indicates higher poverty schools are being served by teachers 

with significantly lower qualifications than the lower poverty schools and in order to address this 

discrepancy, new policies need to be considered that lure higher quality teachers to these 

underserved schools.  Analyzing state-wide data from Florida and North Carolina, Sass, 

Hannaway, Xu, Figlio, and Feng (2010) reported similar results and contended teachers in lower-

poverty schools are generally more effective than teachers in higher-poverty schools and the 

variation in teacher effectiveness is greater in higher-poverty schools than in lower-poverty 

schools.  This study indicated these performance gaps are not due to experience, certification, or 

educational attainment, but rather to the differences in productivity between each type of school.  

These authors believed finding solutions to these gaps in student achievement is challenging, but 

recommend school districts serving higher-poverty students should promote the retention of their 

most-effective teachers and entice highly effective experienced teachers in lower-poverty schools 

to move to their school districts.  Other studies (Ehrenberg and Brewer, 1994; Heck, 2007; Nye, 

Konstantopoulos, & Hedges, 2004) supported the research presented by Clotfelter et al. (2006) 

and Sass et al. (2010) and indicated there is tremendous potential for gain with the minority 

population through quality teaching. 

The results of the studies for these subgroups show promise in addressing the 

achievement gaps for minority and low SES students.  For minority students, there is information 

that would indicate higher quality teachers might reduce the current achievement gaps for this 

population of students and for high poverty students.  The research indicated this population is 

currently being served by teachers ranked lower in a number of teacher quality categories.  
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Considering the amount of overlap of these two subgroups, it is encouraging to know that 

students can respond favorably to an increase in teacher quality and that there is room to increase 

the amount of high quality teachers serving these students. 

Summary 

 The unclear aspect of the research results mentioned above routinely manifested as 

inconsistent or conflicting findings with specific elements that displayed positive relationships.  

Examples included the relationship between teacher experience and student achievement where 

the studies produced a mixed variety of findings but routinely indicated gains made most often 

during the first couple of years of teaching.  While studies investigating teacher certification 

indicated both positive and negative correlations to student achievement but consistently showed 

a positive relationship in the area of mathematics.  

Another pattern that surfaced during the review of the literature was an emphasis on 

research for a particular content area or grade level.  Examples of this are studies that 

investigated the relationship between teacher evaluation scores and student achievement.  The 

preponderance of the literature reviewed in this study regarding teacher evaluation scores was for 

students in second through eighth grade.  Addressing the gap created by the lack of similar 

teacher evaluation studies at the high school level would add significantly to the understanding 

of the relationship between teacher evaluation scores and student achievement and is an 

important reason supporting the validity of this study. 

In order to effectively describe the steps taken to investigate the relationship between 

teacher quality and student achievement on the state End-of-Course Assessments for Algebra I, 

English 10 and Biology, Chapter 3 explains in detail the research methodology of this study.  

The research methods presented in that chapter illustrate the procedures used to determine the 
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correlation between the independent variables of teacher evaluation scores, teacher experience, 

teacher certification, and teacher degree level, and the dependent variables of the student results 

on the state End-of-Course Assessments in Algebra I, English 10, and Biology at three high 

schools in the metropolitan area of a large Midwest city for the 2012-13 and 2013-14 school 

years.   
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CHAPTER THREE 

RESEARCH METHODOLOGY 

With the increased emphasis on both the utilization of teacher evaluation models and 

student achievement accountability, it is worth investigating the relationship between these two 

areas.  This study is significant because it adds to the understanding of the relationship between 

teacher quality and student achievement by including the specific relationship between teacher 

evaluation scores and student achievement on state-wide testing.  This chapter establishes the 

purpose of the study, presents the applicable research questions, and describes the research 

design utilized.  Additionally, this chapter includes a description of the sample, an explanation of 

the development of the instrument, and an account of the data collection and data analysis 

procedures.  Finally, the limitations of the study and a chapter summary are also included. 

Purpose of the Study 

 The purpose of this study was to identify the relationship between teacher quality and 

student achievement on state End-of-Course Assessments for Algebra I, English 10, and 

Biology.  Teacher quality serves as the independent variable and includes the following 

measures: teacher evaluation scores, teacher experience, teacher certification, and teacher degree 

level.  The dependent variables included in this study were the student results on the state End-

of-Course Assessments in Algebra I, English 10, and Biology for the 2012-13 and 2013-14 

school years. 
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Research Questions 

The research questions for this study were: 

1. What is the relationship between teacher evaluation scores and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology?  

2. What is the relationship between teacher experience and student achievement on the state 

End-of-Course Assessments for Algebra I, English 10, and Biology? 

3. What is the relationship between teacher certification and student achievement on the 

state End-of-Course Assessments for Algebra I, English 10, and Biology? 

4. What is the relationship between teacher degree level and student achievement on the 

state End-of-Course Assessments for Algebra I, English 10, and Biology? 

Research Design 

 This study was a quantitative correlational design using archival data.  Each school 

included in this study maintained teacher quality data and student achievement data for the state 

End-of-Course Assessments for Algebra I, English 10, and Biology. 

A quantitative approach was selected for this study because the philosophy of logical 

positivism (McMillan & Schumacher, 2001; Roberts, 2010) dictates studies that seek facts based 

on reality and attempt to identify differences in human behavior are most appropriately 

addressed with a design of this nature.  Also consistent with a quantitative approach, this study 

measures a limited set of variables and presents “statistical results represented with numbers” 

and “seeks to establish relationships and explain causes of changes in measured social facts” 

(McMillan & Schumacher, 2001, p. 15).  To further support the selection of a quantitative 

approach for this study, the role of the researcher was detached from collection of the data and 

the methods were pre-established prior to data collection and analysis taking place.  
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A correlational design was selected for this study because according to McMillan and 

Schumacher (2001) “Correlational research is concerned with assessing relationships between 

two or more phenomena” (p. 34).  The phenomena assessed in this study included the teacher 

quality variables of teacher evaluation scores, teacher experience, teacher degree level, and 

teacher certification and the student achievement results on the state End-of-Course Assessments 

for Algebra I, English 10, and Biology.  The degree of the relationship between these variables 

was determined through statistical measures as recommended by McMillan and Schumacher. 

Description of the Sample 

The sample for this study included the high school teachers who taught Algebra I, 

English 10, and Biology for the 2012-13 and 2013-14 school years and the students assigned to 

those teachers who have test results for the Algebra I, English 10, and Biology End-of-Course 

Assessments during those two school years for the three high schools selected for the study.  

These high schools are located in the greater metropolitan area of a large Midwest city.  Table 1 

includes the enrollment and demographic data for the schools included in the study for the 2013-

14 school year.    

Table 1 

Demographic Data: 2013-14 School Year 

 

School 

 

Enrollment 

Free/Reduced 

Lunch 

 

White 

 

Black 

 

Hispanic 

Multi-

Racial 

 

Asian 

A 4,774 10.4% 79.0% 3.7% 2.3% 3.9% 10.5% 

B 2,447 15.7% 91.5% 1.2% 3.1% 1.8% 2.0% 

C 2,642 21.1% 88.0% 2.9% 4.8% 2.2% 1.7% 

 

Table 2 displays the number of students tested and the passing rate for each End-of-

Course Assessment for each participating school for the 2013-14 school year. 
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Table 2 

End-of-Course Assessment Data: 2013-14 School Year 

 

 

School 

Students  

Tested  

Algebra I 

 

% Pass  

Algebra I 

Students  

Tested  

English 10 

% Pass 

English 

10 

Students  

Tested  

Biology 

 

% Pass 

Biology 

A 665 94.6% 1177 94.9% 1015 82.9% 

B 443 82.6% 529 88.6% 409 67.4% 

C 425 81.4% 571 88.1% 452 67.2% 

  

The Instrument 

There were two sets of instruments utilized in this study: one set for teacher evaluation 

data and another set for the student achievement data.  The teacher evaluation instruments 

included in this study were the Teacher Effective Rubric (TER) models implemented as part of 

the teacher evaluation programs at each of the high schools that participated in this study.  For 

this study, the state End-of-Course assessments for Algebra I, Biology, and English 10 were used 

as the student achievement instruments.  A more-detailed description of both sets of instruments 

is provided below.    

District evaluation instrument.  In 2011, the state passed legislation that significantly 

changed the teacher evaluation requirements for each school district within the state.  In 

accordance with the state code, each school district must conduct annual performance 

evaluations for all certificated employees.  These evaluations must include student achievement 

and growth data.  For teachers who teach courses that include a statewide assessment, they must 

incorporate the student achievement results from these assessments into their evaluation data.  

On the high school level, these courses include Algebra I, English 10, and Biology.  Several 

different Teacher Effectiveness Rubric (TER) models, most of which are based on Danielson’s 

Framework for Teaching (Danielson, 1996), have been approved by the state.  Most school 
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districts in the state have elected to implement the state-developed evaluation model.  Other 

school districts have elected to implement The System for Teacher and Student Advancement 

(TAP), a modified version of the state-developed evaluation model, or have developed their own 

model.  Regardless of the model adopted by each school district, the same core requirements 

mentioned previously have been included.  There are, however, potential biases with any of these 

models.  Specifically, there is a culture within schools to promote a positive staff climate and 

principals can feel pressure to make their teaching staff happy, which may result in inflating 

evaluation scores. 

The three high schools included in this study serve nearly 10,000 students in three 

different suburban communities in the greater metropolitan area of a large Midwest city.  The 

Teacher Effectiveness Rubric models for these schools include one school that utilizes the state 

developed evaluation system, one school that has adopted a modified state evaluation system, 

and one school that has implemented a district created model.  All of these models meet the 

requirements for teacher evaluations as established by the state and include domains consistent 

with Danielson’s framework.  Each Teacher Evaluation Rubric includes the following four 

domains, with each domain including five to seven indicators of effective practice:  

 Domain 1: Planning 

 Domain 2: Instruction 

 Domain 3: Teacher Leadership 

 Domain 4: Professionalism 

 At the end of the evaluation cycle, the evaluator rates each teacher on each indicator 

within the four domains.  The ratings are based on observed classroom practices, professional 

practices, and teacher evidence, and are provided on a discrete four-point scale (4.0—Highly 
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Effective; 3.0—Effective; 2.0—Improvement Necessary; 1.0—Ineffective).  The mean rating of 

each indicator within the domain is calculated and that serves as the score for that domain. There 

are variations on the overall weight of each domain among the school districts used in this study. 

School A serves students within a suburban community and this district utilizes the 

state’s prescribed evaluation system.  Prior to implementing this evaluation system, the district 

provided a variety of training for both evaluators and teachers in order to develop a common 

evaluation language and understanding of the system.  For the evaluators, there was both district 

level and building level training.  During this professional development, evaluators were trained 

on how to script observations and match these observations to the indicators within the rubric.  

As part of the training, groups of 2-3 evaluators conducted live observations of teachers within 

the district and used these opportunities to norm their findings and subsequent linking to the 

rubric.  This norming process continued at the building level within School A for the two years 

following initial implementation of the evaluation program.  Teachers were provided similar 

support and professional development to become knowledgeable about the new evaluation 

process. The district dedicated entire professional development days during the 2012-13 school 

year in order to grow teacher capacity in the understanding of how their teaching practices would 

be assessed and what documentation they could provide to serve as evidence of their professional 

practices.  This type of training and professional development continued for new staff as part of 

the new teacher mentorship program in this district. 

School B is also located within a suburban community and they have developed their 

own teacher evaluation instrument.  As part of the implementation process, the human resources 

department provided training for all evaluators to learn about the evaluation instrument and how 

to effectively use the instrument to evaluate the teachers.  During these training sessions, 
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evaluators watched videos of classroom instruction and used the rubric to evaluate the teacher in 

the video.  Upon completion of the evaluation, the evaluators worked in small groups to compare 

their results.  As part of this process, an instructional coach and the HR director provided 

guidance on which indicators should be selected for each domain.  Evaluators also worked on 

establishing inter-rater reliability on the building level by going into the classroom with another 

evaluator and evaluating one of their own teachers.  After a 15-minute observation, the 

evaluators compared their results and discussed any discrepancies.  Both the district level 

training and building level norming process have continued during the past two school years. 

The HR director and instructional coach also provided a variety of support to teachers to assist 

them with understanding the new process.  The instructional coach conducted staff-wide 

professional development sessions at each building in the district and provided voluntary follow-

up sessions afterschool that were well attended.  As further support, the instructional coach 

developed a district evaluation webpage that included detailed information about each step of the 

process and a frequently asked questions (FAQ’s) page.  Additionally, both the HR director and 

instructional coach met with individual teachers as requested. 

School C serves students within a suburban community and this district utilizes a 

modified version of the state’s prescribed evaluation system.  Prior to implementing this 

evaluation system, the district provided a variety of training for both evaluators and teachers in 

order to develop a common evaluation language and understanding of the system.  For the 

evaluators, there was both district level and building level training.  During this professional 

development, evaluators were trained on how to script observations and match these 

observations to the indicators within the rubric.  Since its inception, administrators have 

continued to be trained and often script and evaluate videos of teachers during professional 
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development time in order to maintain as much cross-district consistency as possible.  This 

norming process has continued at the building level and district level for the past four years. 

 Student achievement instrument.  Since the passing of the federal No Child Left 

Behind Act (NCLB) of 2001, all states have been required to implement student achievement 

monitoring programs starting for students in third grade and continuing into high school.  

Specifically, at the high school level, states are required to monitor student achievement in the 

areas of English/language arts, mathematics, and science.  

The state in this study meets this requirement through its statewide testing program, 

which measures student achievement.  On the high school level, students participate in the 

criterion-referenced End-of-Course Assessments (ECA’s) for Algebra I, Biology, and English 

10, which measure student achievement levels according to the academic standards that were 

adopted in November 2000 (Department of Education, 2014).  The assessments for Algebra I and 

English 10 serve as graduation-qualifying exams that students must pass in order to graduate 

from high school.  Passing the Biology ECA is not currently a requirement for graduation, but 

the results are included on student transcripts and participation in this assessment meets the 

science-testing requirement of No Child Left Behind.  The state provides four testing windows 

during the school year: Fall, Early Winter, Late Winter, and Spring.  Most students in the sample 

for this study took the ECA’s during the spring testing window when instruction in the course 

was complete.  Students taking these assessments receive scores for each ECA, which are 

compared to cut scores to determine if the student meets the requirement for Pass+, Pass, or Did 

Not Pass (DNP).  Accommodations may be provided for students with disabilities, students 

receiving special education services, and students who are Limited English Proficient (LEP). 
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The end-of-course assessment for English 10 assesses 6 of the 7 state standards for 

English 10 (Standard 7, Listening and Speaking, is not addressed).  The standards are grouped 

into two reporting categories: Reading Comprehension and Writing Applications. Standard 2: 

Reading Comprehension and Analysis of Nonfiction and Informational Text and Standard 3: 

Reading Comprehension and Analysis of Literary Text account for the greatest quantity of 

questions on the test.  Figure 1 provides additional information on the composition of this 

assessment. 
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Figure 1 

ISTEP+: English 10, Graduation Exam Blueprint (Department of Education, 2014) 

 

Proposed 

Reporting 

Category 

 

Standards Assessed and Description 

Percent 

Range * 

 

 

 

 

 

 

 

 

Reading 

Comprehension 

Standard 1: Word Recognition, Fluency, and Vocabulary 

Development 

 

Questions may include determining the meaning of new words 

in context and identifying the literal and figurative meanings of 

words. 

 

 

3-13% 

Standard 2: Reading Comprehension and Analysis of 

Nonfiction and Informational Text 

 

Questions may include analyzing the format and structure of 

informational texts, evaluating an author’s argument, and 

drawing conclusions about a text, using supportive evidence. 

 

 

28-38% 

Standard 3: Reading Comprehension and Analysis of 

Literary Text 

 

Questions may include evaluating characters’ traits and actions, 

analyzing plot, identifying literary devices, and explaining how 

point of view and authors’ voice affects [sic] the meaning of the 

text. 

 

 

 

28-38% 

 

 

 

 

 

Writing 

Applications 

Standard 4: Writing: Processes and Features 

Standard 5: Writing: Applications 

 

Addressed through the writing prompt, students may be asked to 

write persuasive, autobiographical, descriptive or narrative 

essays, using Writing Processes strategies, such as prewriting, 

editing and revising. 

 

 

 

7-17% 

Standard 6: English Language Conventions 

 

Questions may include demonstrating knowledge of complex 

sentence construction and producing legible work that shows 

accurate use of conventions such as spelling, punctuation and 

capitalization. 

 

 

10-20% 

Note.  This range represents the approximate emphasis for each reporting category on the 

assessment. 
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The end-of-course assessment for Algebra I groups the first eight standards into five 

reporting categories. Testing items that address Standard 9 (Mathematical Reasoning and 

Problem Solving) are mapped to content area testing items for Standards 1-8.  The second 

reporting category of Graphing and Interpreting Linear and Non-linear Relations generally 

comprises the greatest percentage of the test questions.  Figure 2 provides additional information 

on the composition of this assessment. 
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Figure 2 

ISTEP+: Algebra I, Graduation Exam Blueprint (Department of Education, 2014) 
 

Reporting 

Category 

Standards Assessed and Description Percent 

Range* 

 

1-Solving Linear 

Equations and 

Inequalities 

Standard 2: Linear Equations and Inequalities 

Standard 7: Algebraic Fractions 

 

Questions may include solving linear equations and 

inequalities; solving algebraic proportions; and solving word 

problems involving linear equations, inequalities, and 

formulas. 

 

 

15-25% 

 

 

2-Graphing and 

Interpreting 

Linear and Non-

linear Relations 

Standard 3: Relations and Functions 

Standard 4: Graphing Linear Equations and Inequalities 

 

Questions may include sketching and interpreting graphs 

given situations; understanding the concept of function and 

analyzing graphs of functions; graphing linear equations and 

inequalities in two variables; finding and using the slope and 

intercepts of lines;  writing equations of lines; and using 

linear equations to  model real data. 

 

 

 

 

20-30% 

 

3-Systems of 

Linear Equations 

and Inequalities 

Standard 5: Pairs of Linear Equations and Inequalities 

 

Questions may include solving pairs of linear equations using 

graphs and algebra; solving pairs of linear inequalities using 

graphs; and solving word problems involving pairs of linear 

equations. 

 

 

15-25% 

 

 

4-Polynomials 

Standard 1: Operations with Real Numbers 

Standard 6: Polynomials 

 

Questions may include simplifying square roots; adding, 

subtracting, multiplying dividing, and simplifying 

polynomials; and factoring quadratics. 

 

 

15-25% 

5-Solving and 

Graphing 

Quadratic 

Equations 

Standard 8: Quadratic, Cubic, and Radical Expressions 

 

Questions may include solving and graphing quadratic 

equations; solving word problems involving quadratic 

equations; and solving radical equations. 

 

 

10-20% 

Note.  This range represents the approximate emphasis for each reporting category on the 

assessment. 
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For the Biology assessment, there are eight standards and they are grouped in five 

categories to report student achievement.  The category that includes Genetics and the Molecular 

Basis of Heredity generally accounts for the largest percentage of test questions.  Figure 3 

provides additional information on the composition of this assessment. 
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Figure 3 

ISTEP+: Biology I Blueprint (Department of Education, 2014) 
 

Reporting 

Category 

Description Percent 

Range* 

 

 

 

 

Cellular Structure 

and Chemistry 

Standard 1: Cellular Chemistry 

Standard 2: Cellular Structure 

 
Questions may include understanding the basic molecular structure and 

function of the four major categories of organic compounds essential to 

cellular function, describing how work done in cells is performed by a 

variety of organic molecules, and by understanding the features that are 

common to all cells and to contrast those with distinctive features that 

allow cells to carry out specific functions. 

 

 

 

 

18-28% 

 

 

 

Matter Cycles, 

Energy Transfer, 

and 

Interdependence 

Standard 3: Matter Cycles and Energy Transfer 

Standard 4: Interdependence 
 
Questions may include understanding how the sun’s energy is captured 

and used to construct sugar molecules that can be used as a form of 

energy or serve as building blocks of organic molecules, recognizing how 

matter and energy cycle through an ecosystem, and understanding the 

relationship between living and nonliving components of ecosystems and 

describing how that relationship is in flux due to natural changes and 

human actions. 

 

 

 

 

 

18-28% 

 

 

 

Genetics and the 

Molecular Basis 

of Heredity 

Standard 5: Molecular Basis of Heredity 

Standard 7: Genetics 

 
Questions may include describing the basic structure of DNA and how 

this structure enables DNA to function as the hereditary molecule that 

directs the production of RNA and proteins, understanding that proteins 

largely determine the traits of an organism, and explaining how the 

genetic information from parents determines the unique characteristic of 

their offspring. 

 

 

 

 

22-32% 

 

 

 

Cellular 

Reproduction 

Standard 6: Cellular Reproduction 

 
Questions may include explaining the process by which  new cells are 

formed from existing cells, understanding how in multicellular organisms 

groups of cells cooperate to  perform essential functions within the 

organisms, and describing the cellular processes that occur to generate 

natural genetic variations between parents and offspring. 

 

 

8-18% 

 

 

 

 

Evolution 

Standard 8: Evolution 

 
Questions may include describing how  biochemical, fossil, anatomical, 

developmental, and genetic findings are used to determine relationships 

among organisms and how  those  relationships are then used to produce 

modern classification systems and understanding how modern 

evolutionary theory provides an explanation of the history of life on Earth 

and the similarities among organisms that exist today. 

 

 

8-18% 

Note.  This range represents the approximate emphasis for each reporting category on the 

assessment. 
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Data Collection 

 The data collected for this study were provided by the district offices of the three high 

schools included in this study.  The teacher evaluation data were provided for each school for the 

2012-13 and 2013-14 school years.  To guarantee teacher anonymity, an employee from each 

school district coded the teacher name with a random identification number prior to presenting 

me with the data.  I was not provided any teacher names at any point during the study.  The 

specific data points included: 

 Random teacher number for each teacher 

 Overall teacher evaluation score 

 Teacher Effectiveness Rubric Score 

 Years of teaching experience for each teacher 

 Content Certification Area 

 Degree level for each teacher 

The student achievement data for the Algebra I, English 10, and Biology End-of-Course 

Assessments were also provided by district offices of the three high schools for the 2012-13 and 

2013-14 school years.  To guarantee student anonymity, an employee from each school district 

coded the student name with a random identification number prior to presenting me the data.  I 

was not provided any student names at any point during the study.  The specific student data 

points included: 

 Random identification number for each student 

 Teacher assigned for each End-of-Course Assessment 

 Student score on each End-of-Course Assessment 

 Gender 
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 Race 

 Free and Reduced Lunch Status 

The teacher evaluation data and student achievement data were matched through the 

anonymous, coded identification numbers assigned to both the teachers and the students.  For 

each set of data points, the assigned teacher was included and the same teacher identification 

number was utilized for both. 

Data Analysis 

 The data analyses for this study include both descriptive statistics and inferential 

statistics.  The descriptive statistics provide information for both the teachers and students 

included in this study.  The information pertaining to the inferential statistics describe the 

statistical models used to determine the relationship between teacher quality and student 

achievement.  A more-detailed description of each is provided below. 

 Descriptive statistics.  For the teacher sample, this study reported the number of teachers 

assigned to teach each of the End-of-Course Assessment areas of Algebra I, English 10, and 

Biology for each of the high schools included in the study.  The study went into further detail in 

regards to each school and the teachers assigned to the applicable courses within those schools.  

Additionally, the mean Teacher Effectiveness Rubric score was analyzed by school for each 

content area test for both the 2012-13 and 2013-14 school years.  For teacher education level and 

teacher experience, the study reported the teacher distribution by percentage for each of the 

indicated categories. 

In addition to the student demographic data and student passing rates for the ECA’s that 

were previously provided in this chapter, this study also provided the mean ECA scores for each 

school for all three of the testing areas.  
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Inferential statistics.  To analyze the relationship between teacher evaluation scores and 

student achievement on the End-of-Course Assessments for Algebra I, English 10, and Biology, I 

selected the Pearson product-moment correlation coefficient (r).  This analysis technique was 

selected because both the teacher evaluation scores and the student achievement scores on the 

ECA’s provide data on a continuous scale and the technique is consistent with the guidance 

provided by both McMillan and Schumacher (2001) and the statistical decision tree provided by 

Vincent and Weir (2012).  

One-way ANOVA was selected to analyze the differences between teacher experience 

and student achievement on the End-of-Course Assessments for Algebra I, English 10, and 

Biology. This statistical approach was selected because the independent variable of teacher 

experience was presented in four different categories (1-5 years of experience, 6-10 years of 

experience, 11-15 years of experience, and 16+ years of experience) and a “One-way Analysis of 

Variance (ANOVA) is used when you have a categorical independent variable (with two or more 

categories) and a normally distributed interval dependent variable” (IDRE: Institute for Digital 

Research and Education, 2014).  

A t test was used to analyze the difference in student achievement between teacher 

certification groups on the End-of-Course Assessments for Algebra I, English 10, and Biology.  

This was the most appropriate statistical approach because this study compared the mean student 

achievement scores between certified teachers and non-certified teachers and “the most common 

statistical procedure for determining the level of significance when two means are compared is 

the t-test” (McMillan & Schumacher, p. 368-369). 

In order to analyze the differences in student achievement between teacher degree level 

categories on the End-of-Course Assessments for Algebra I, English 10, and Biology, I elected to 
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conduct a t test.  I originally considered performing an ANOVA with three teacher education 

groups (bachelor’s degree, master’s degree, and doctoral degree); but, due to the limited number 

of teachers with doctoral degrees, a t test was used when the teacher degree level variable was 

categorized into two groups (bachelor’s degree and master’s degree or higher). 

Limitations of the Study  

The major limitation of this study was that both the teacher sample and student sample 

came from three different high schools.  The following list includes challenges of using three 

different high schools for this study: 

 A variation in student demographics from school district to school district 

 Different evaluation systems among school districts 

 Different remediation programs to support struggling learners 

 Different curriculum maps to deliver the instruction 

 Different professional development practices to address instructional practices 

 And, Different schedules: Block 8 v. traditional 

Despite these challenges, this sample was selected to increase the number of teachers and 

students analyzed to determine on a broader level if a correlation exists.  Although there are 

differences, there are enough common attributes (same assessments, evaluation models meeting 

the state requirements, and curriculum driven by the same state standards) to make this study 

worthwhile.  Additionally, this study also analyzed the data on the individual school level to 

identify any patterns or potential outliers. 

Other limitations are specific to individual schools but were found within most schools. 

These include: 
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 Inter-rater reliability: Each high school took steps to norm the observation 

process, but there surely were inconsistencies in evaluation scores when different 

evaluators were assigned to teachers within specific testing content areas. 

Norming of observations across different districts was non-existent. 

 The researcher had no control over which teachers were assigned to the courses 

included in this study.  There may be a higher concentration of inexperienced 

teachers assigned to these courses as compared to other courses.   

 Some schools do not ensure year-long scheduling.  This means students may have 

had a different teacher each semester for the courses they took.  

Summary 

The quantitative correlational design described in this chapter was selected because this 

study has a limited number of variables and this design is the best approach to identify any 

relationship between teacher quality and student achievement on the End-of-Course 

Assessments.  Chapter 4 explains in detail the statistical analyses utilized and the interpretation 

of information gained from the results.  Additionally, the statistical analyses presented in Chapter 

4 illustrate any correlations found between the independent variables of teacher evaluation 

scores, teacher experience, teacher certification, and teacher degree level, and the dependent 

variables of the student results on the End-of-Course Assessments in Algebra I, English 10, and 

Biology.   
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CHAPTER FOUR 

RESULTS  

As stated in Chapter 1, this study examined in detail the relationship between teacher 

quality and student achievement at three different high schools located in a Midwestern state.  

This chapter begins with a description of the demographic data of the students from the three 

schools included in this study and descriptive statistics of the teachers from the three schools as 

well.  The following sections of this chapter are organized in terms of my four research questions 

and address the significant statistical results pertaining to each question.  The chapter concludes 

with a summary of the key findings pertaining to each research question. 

Purpose of the Study  

 The purpose of this exploratory study was to identify the relationship between teacher 

quality and student achievement on the state End-of-Course Assessments for Algebra I, English 

10, and Biology.  Teacher quality serves as the independent variable and includes the following 

measures: teacher evaluation scores as measured by the teacher effectiveness rubric for each 

school, teacher experience, teacher certification, and teacher education.  The dependent variables 

in this study were the student results on the state End-of-Course Assessments in Algebra I, 

English 10, and Biology for the 2012-13 and 2013-14 school years. 
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Research Questions 

The research questions for this study were: 

1. What is the relationship between teacher evaluation scores and student 

achievement on the state End-of-Course Assessments for Algebra I, English 10, 

and Biology?  

2. What is the relationship between teacher experience and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

3. What is the relationship between teacher certification and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

4. What is the relationship between teacher degree level and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

Descriptive Statistics 

 I asked 13 high schools from 10 different school districts in the metropolitan area of a 

large Midwestern city to participate in this study.  In total, these 13 high schools have a 

combined enrollment of nearly 40,000 students.  Three of these 13 high schools agreed to 

participate and represented a total enrollment of approximately 10,000 students. 

 This section provides a description of the Algebra I, Biology, and English 10 

demographic data of the students and teachers included in this study.  The student data included 

the total number of students who took each assessment and the percentage breakdown for 

gender, free and reduced lunch, and ethnicity.  The teacher information includes the number of 

teachers for each subject area test and the percentage breakdown of students assigned to these 

teachers for years of teaching experience and education level attained.  Table 3 includes the 

student demographic data for students who participated in the Algebra I End-of-Course 
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Assessment for the 2012-13 and 2013-14 school years for the three high schools included in the 

study.  The descriptive data for students included in this study for the Biology End-of-Course 

Assessments and English 10 End-of-Course Assessments are similar to data in the Table 3 and 

are included in the Appendix.  

 The schools included in this study are large, high-achieving suburban high schools 

located in the vicinity of a large metropolitan area in the Midwestern United States.  As expected 

with high-achieving suburban high schools, the test scores are above the state average, poverty 

levels are low, and the student diversity is limited.  Data in Table 3 support this with mean ECA 

Algebra I scores for each high school during each school year being higher than the state mean 

score of 516.2 for 2012-13 and 520.8 for 2013-14.  Additionally, the free and reduced lunch rate 

range for these schools during these two school years is 15.2% to 23.2%, which is lower than the 

state free and reduced lunch rate of 49.0% for 2012-13 and 49.2% for 2013-14.  The percentage 

of White students in these schools range from 79.6% to 91.2%. 
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Table 3 

Algebra Student Data 

        

 Year 1: 2012-13  Year 2: 2013-14 

        

School A B C  A B C 

        

Students 639 640 561  587 409 450 

Mean ECA Score 655.3 640.7 636.2  659.6 603.6 621.7 

Male 49.3 53.3 49.4  48.7 53.3 49.6 

Female 50.7 46.7 50.6  51.3 46.7 50.4 

Free/Reduced 

Lunch 

15.8 16.1 19.8  15.2 23.2 21.3 

American Indian 0.3 0.5 0.2  0.2 0.2 0.4 

Asian 5.0 1.9 1.3  5.6 1.0 1.1 

Black 3.9 1.3 2.7  5.5 1.7 2.2 

Hispanic 3.8 3.4 5.4  3.7 2.4 8.2 

Multi-Racial 3.1 2.7 1.8  5.5 3.4 2.9 

Pacific Islander 0.5 0.0 0.4  0.0 0.0 0.0 

White 83.4 90.3 88.4  79.6 91.2 85.1 
Note.  Adapted from Department of Education (2016). Find school and corporation data reports. Retrieved 

August, 3, 2016, from http://www.doe.in.gov/accountability/find-school-and-corporation-data-reports.   

 

Table 4 includes the teacher descriptive data for teachers of record for students who 

participated in the Algebra I End-of-Course Assessment for the 2012-13 and 2013-14 school 

years for the three high schools included in the study.  For this study, teachers were categorized 

into four different experience groups (1-5 years, 6-10 years, 11-15 years, and 16 or more years). 

For the 2012-13 school year, Table 4 expresses the years of teaching experience for teachers 

assigned to algebra is fairly balanced for School A across the four categories with each group 

having at least 15% of the students assigned to teachers with each experience level.  School A 

had similar balance for the 2013-14 school year with the exception of teachers with 11 to 15 

years of teaching experience, which represented only 1% of the students assigned to teachers in 

this category.  School B had a more experienced group of teachers assigned to teach algebra with 

83.0% of the students assigned to teachers with at least 11 years of experience for 2012-13 and 
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77.5% for 2013-14.  School C appears to employ relatively inexperienced algebra teachers with 

73% of students assigned to teachers with 10 or less years of experience for 2012-13 and 99% 

for 2013-14.  

 Table 4 also provides the percentage of students assigned to teachers with a bachelor’s, 

master’s, or doctoral degree for each of the schools included in the study.  With the exception of 

School C in 2013-14, for students who took the Algebra I ECA in 2012-13 and 2013-14, there 

was a fairly even representation between those students assigned to teachers with a bachelor’s or 

master’s degree for all three high schools.  This is supported by 45.7% to 59.4% of teachers 

having a bachelor’s degree and 43.8% to 54.3% of teachers having a master’s degree.  School C 

appears to have had teachers with less education assigned to teach algebra with over three times 

as many teachers having a bachelor’s degree as compared to a master’s degree (77.8% to 22.2%).  

School C also had a reduction of Algebra I teachers from 13 teachers in 2012-13 to five teachers 

in 2013-14.  This reduction is attributed to these courses being taught in two different buildings, 

a ninth grade center and a 10th-12th grade high school, during 2012-13 and in one consolidated 

9th-12th grade high school in 2013-14.  The building consolidation afforded this high school to 

use its teaching staff in a more optimal manner in 2013-14 and reduce the number of teachers 

assigned to this course. 
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Table 4 

Algebra Teacher Data: Percentage of Total Students Assigned to Teachers 

     

  Years of Teaching Experience  Education 

          

School Teachers 1-5 6-10 11-15 16+  Bachelor’s Master’s PhD/EdD 

 

2012-2013 

          

A 17 24.6 36.9 15.0 23.5  47.4 52.6 0.0 

B 11 15.0 2.0 18.6 64.4  56.3 43.8 0.0 

C 13 19.8 53.8 9.1 17.4  59.4 40.6 0.0 

 

2013-2014 

          

A 18 23.7 28.3 1.0 47.0  52.3 47.7 0.0 

B 10 5.1 17.4 27.9 49.5  45.7 54.3 0.0 

C 5 24.2 75.1 0.7 0.0  77.8 22.2 0.0 

  

 Table 5 expresses the years of teaching experience for teachers assigned to biology for 

School A is experienced, with 78.2% of the students being assigned to teachers with more than 

10 years of teaching experience.  For 2012-13, School C also appeared to have experienced 

teachers with 72.7% of students being assigned to teachers with more than 15 years of 

experience.  For other school year and school combinations, the teacher experience for biology 

teachers appears to be spread across the four different teacher experience groups. 

 Most teachers in this study assigned to biology have earned advanced degrees past the 

bachelor’s.  The biology teacher data in Table 5 included students assigned to a teacher with a 

doctoral degree.  For both school years, School A had approximately 11% of its students 

assigned to the teacher with the doctoral degree.  For all three schools over both years of the 

study, each school had at least 56.8% of the students assigned to teachers with at least a master’s 

degree.  School C had nearly 100% of its students in the study assigned to teachers having a 

master’s degree. 
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Table 5 

Biology Teacher Data: Percentage of Total Students Assigned to Teachers 

     

  Years of Teaching Experience  Education 

          

School Teachers 1-5 6-10 11-15 16+  Bachelor’s Master’s PhD/EdD 

 

2012-2013 

          

A 14 11.2 16.0 38.1 34.7  20.6 68.3 11.1 

B 7 48.2 12.5 20.7 18.7  43.2 56.8 0.0 

C 4 0.0 27.2 0.0 72.7  0.0 100.0 0.0 

 

2013-2014 

          

A 15 20.2 13.9 29.7 36.2  31.8 57.0 11.2 

B 7 46.0 9.1 22.8 22.0  27.4 72.6 0.0 

C 5 26.3 26.3 0.0 47.5  2.1 97.9 0.0 

  

 Table 6 displays the years of teaching experience for teachers assigned to English for 

School B is experienced, with 100% of the students being assigned to teachers with more than 10 

years of teaching experience for 2012-13 and 76% for 2013-14.  For other school year and 

school combinations, the teacher experience distribution for English teachers was spread across 

the four different teacher experience groups.   

  Table 6 also provides the percentage of students assigned to teachers with either a 

bachelor’s, master’s, or doctoral degree for each of the schools included in the study.  With the 

exception of School A in 2013-14, for students who took the English 10 ECA in 2012-13 and 

2013-14, there was a fairly even representation between those students assigned to teachers with 

a bachelor’s or master’s degree for all three high schools.  This is supported by a bachelor’s 

range of 32.1% to 57.4% and master’s range of 42.6% to 67.9%.  With nearly 75% of students 

assigned to teachers with a bachelor’s degree, School A appears to have employed a less 

educated biology staff during the 2013-14 school year. 
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Table 6 

English Teacher Data: Percentage of Total Students Assigned to Teachers 

     

  Years of Teaching Experience  Education 

          

School Teachers 1-5 6-10 11-15 16+  Bachelor’s Master’s PhD/EdD 

 

2012-2013 

          

A 23 36.4 13.6 16.7 33.3  55.4 44.6 0.0 

B 9 0.0 0.0 55.4 44.5  32.1 67.9 0.0 

C 10 31.2 19.2 14.0 35.5  57.4 42.6 0.0 

 

2013-2014 

          

A 24 45.0 19.9 20.0 15.1  74.6 25.4 0.0 

B 6 24.0 0.0 20.7 55.3  42.4 57.6 0.0 

C 6 38.2 16.4 19.4 36.0  44.6 55.4 0.0 

  

 As described in Chapter 3, each of the three schools included in this study utilize a 

teacher evaluation system that rates each teacher on a four-point scale on a teacher effectiveness 

rubric.  The ratings are based on observed classroom practices, professional practices, and 

teacher-provided evidence.  These ratings are expressed on a discrete four-point scale (4.0—

Highly Effective; 3.0—Effective; 2.0—Improvement Necessary; 1.0—Ineffective).  The mean 

rating of each indicator within the domain is calculated and that serves as the score for that 

domain.  There are variations on the overall weight of each domain among the school districts 

used in this study.  Table 7 provides the mean evaluation results for each school by content area 

and school year included in this study.  The overall range of mean teacher evaluation scores is 

2.91 to 3.88.  By removing the biology evaluation scores for School C and the 2013-14 English 

evaluation scores for School B as potential outliers, this range narrows to 3.25 to 3.76 and may 

indicate a lack of differentiation in overall ratings of the teachers.  School B consistently had 

higher evaluation scores than the other two schools with a score range of 3.47 to 3.88, while 
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English teachers in general appear to be rated higher than the other content area teachers with a 

score range of 3.27 to 3.88.  It appears in most cases (with the exception of School C in algebra), 

teachers improved their performance as indicated by increased mean teacher evaluation scores 

from 2012-13 to 2013-14.   

Table 7 

Mean Teacher Evaluation Scores 

 

2012-13 

    

 Algebra Biology English 

    

School N M N M N M 

       

A 17 3.42 14 3.40 23 3.27 

B 11 3.47 7 3.55 9 3.69 

C 13 3.52 4 2.91 10 3.55 

       

2013-14 

    

 Algebra Biology English 

    

School N M N M N M 

       

A 18 3.46 15 3.57 24 3.44 

B 16 3.53 7 3.76 6 3.88 

C 5 3.25 5 2.94 6 3.74 

 

Inferential Statistics 

 This section addresses each of the four research questions of the study using inferential 

statistics.  Specifically, for each question, an appropriate statistical tool was utilized to 

investigate the designated relationship between student achievement and teacher quality for the 

overall aggregate data and each individual subgroup highlighted in the previous section.  These 
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statistical analyses were performed for the teachers and students assigned to the Algebra I, 

Biology, and English 10 End-of-Course Assessments for the 2012-13 and 2013-14 school years. 

 Question 1: What is the relationship between teacher evaluation scores and student 

achievement on the state End-of-Course Assessments for Algebra I, English 10, and 

Biology?  The first research question of this study investigated the relationship between teacher 

evaluation scores and student achievement on the End-of-Course Assessments for Algebra I, 

Biology, and English 10 at three different high schools for the 2012-13 and 2013-14 school 

years.  To analyze the relationship between teacher evaluation scores and student achievement, I 

selected the Pearson product-moment correlation coefficient (r).  This statistical tool was 

selected because both the teacher evaluation scores and student achievement scores on the 

ECA’s provide data on a continuous scale.  The technique is consistent with the guidance 

provided by both McMillan and Schumacher (2001) and the statistical decision tree provided by 

Vincent and Weir (2012).  The Pearson correlation was conducted for the aggregate data and the 

subgroups for gender, poverty, and ethnicity. 

 For the Algebra ECA, during the 2012-13 school year, for School C (r = .577, p < 0.05) 

higher student achievement results were realized when teacher evaluation scores were higher.  

This Pearson correlation was a moderate correlation for the overall aggregate data.  A moderate 

Pearson correlation indicates changes in teacher evaluation scores are generally correlated with 

changes in student achievement scores while strong and very strong Pearson correlations show 

an even closer relationship when changes in these variables occur.  These results also had a 

significance of less than 0.05, which indicates these results occurred by chance less than 5% of 

the time.  Table 8 provides the data for the Pearson correlations for algebra at School C for the 

2012-13 school year.  In general, students who completed the Algebra ECA at School C during 
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this school year realized achievement gains when assigned to higher performing teachers (r = 

.577, p < 0.05).  The free and reduced subgroup had the strongest response when assigned to 

teachers with higher evaluation scores (r = .787, p < 0.01). In other words, you would generally 

expect the overall student test results to be higher if students are assigned to teachers with higher 

evaluation scores and would have a high expectation of test results to be higher for students of 

poverty if they are assigned to teachers with higher evaluation scores. Additional significant 

results include the female (r = .702, p < 0.05) and White (r = .610, p < 0.05) subgroups having 

strong correlations between student achievement and teacher quality, and the male (r = .589, p < 

0.05) and paid lunch (r = .568, p < 0.05) subgroups having moderate correlations.  

Table 8 

Algebra, School C, 2012-13: Correlation Between Teacher Evaluation Score and Student 

Achievement Score 

 

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 13:561 .577 .039 

Male 12:277 .589 .044 

Female 12:284 .702 .011 

Free/Reduced Lunch 10:111 .787 .007 

Paid Lunch 13:450 .568 .043 

Asian 6:13 .787 .063 

Black 5:15 .649 .237 

Hispanic 9:30 .275 .474 

Multi-Racial 5:10 .463 .432 

White 13:495 .610 .027 
Note. The categories of American Indian and Pacific Islander were excluded from all analyses because of the very 

limited n and no viable statistics. 

 

 There was one other significant result for the Algebra ECA for an additional ethnic 

group.  The Pearson correlation results illustrated there was strong correlation for the Hispanic 

students (r = .791, p < 0.05) taking the algebra assessment in 2012-13 for School B (Table 9).  

This result indicates this small minority population would expect to see student achievement 
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gains if those students are assigned to the stronger teachers at this school as indicated by the 

teacher evaluation scores. 

Table 9 

Algebra, School B, 2012-13: Correlation Between Teacher Evaluation Score and Student 

Achievement Score  

 

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 9:640 .452 .222 

Male 9:341 .454 .220 

Female 9:299 .420 .260 

Free/Reduced Lunch 9:103 .280 .465 

Paid Lunch 9:537 .509 .162 

Asian 4:12 .887 .113 

Black 4:8 -.687 .313 

Hispanic 7:22 .791 .034 

Multi-Racial 6:17 .268 .607 

White 9:578 .435 .242 

  

 One school had a Pearson correlation result for the Algebra ECA with a very strong 

negative correlation.  In other words, this negative correlation implies that when students are 

assigned to teachers with a lower teacher evaluation score, their student achievement results will 

actually be higher.  For the 2013-14 algebra assessment for School C, Table 10 indicates the 

Asian students seem to have performed differently than the total group by performing better 

when assigned to lower performing teachers (r = -1.000, p < 0.01). 
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Table 10 

Algebra, School C, 2013-2014: Correlation Between Teacher Evaluation Score and Student 

Achievement Score  

 

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 5:450 .024 .970 

Male 4:223 -.351 .649 

Female 5:227 .108 .863 

Free/Reduced Lunch 5:96 .449 .449 

Paid Lunch 5:354 -.006 .992 

Asian 2:5 -1.000 .010 

Black 4:10 -.429 .571 

Hispanic 4:37 .450 .550 

Multi-Racial 4:13 -.182 .818 

White 5:383 .000 1.000 

  

 For the Biology ECA, during the 2013-14 school year, School A (r = .537, p < 0.05) had 

higher student achievement results when teacher evaluation scores were higher.  This Pearson 

correlation was a moderate correlation for the overall aggregate data.  Table 11 provides the 

Pearson correlation results for School A in biology and indicates there were additional 

significant results for several subgroups.  The Asian subgroup had a very strong relationship (r 

=.769, p < 0.01) between teacher evaluation scores and student achievement.  Table 11 also 

illuminates that students on free or reduced lunch (r = .647, p < 0.05) and male students (r = 

.540, p < 0.05) performed better when assigned to teachers with higher evaluation scores.  
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Table 11 

Biology, School A, 2013-14: Correlation Between Teacher Evaluation Score and Student 

Achievement Score 
 

 

 

Category 

 

Teacher-Student 

Ratio 

 

 

Pearson Correlation 

 

 

p 

    

Aggregate 15:1225 .537 .039 

Male 15:626 .540 .038 

Female 13:599 .323 .281 

Free/Reduced Lunch 13:136 .647 .017 

Paid Lunch 14:1089 .463 .095 

Asian 11:139 .769 .006 

Black 11:46 .432 .185 

Hispanic 9:30 .204 .598 

Multi-Racial 12:59 .527 .079 

White 14:948 .380 .180 

  

 During the 2012-13 school year, the Asian students at both School B (r = .927, p < 0.05) 

and School C (r = 1.000, p < 0.01) performed better when assigned to the stronger teachers at 

these schools.  Table 12 illustrates this result for School B while Table 13 illustrates this result 

for School C.  
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Table 12 

Biology, School B, 2012-13: Correlation Between Teacher Evaluation Score and Student 

Achievement Score   

  

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 7:600 .567 .184 

Male 7:316 .566 .185 

Female 7:284 .559 .192 

Free/Reduced Lunch 7:112 .407 .365 

Paid Lunch 7:487 .607 .148 

Asian 5:18 .927 .023 

Black 4:10 .454 .546 

Hispanic 5:23 .217 .726 

Multi-Racial 5:11 -.257 .676 

White 7:534 .575 .177 

 

 

Table 13 

Biology, School C, 2012-13: Correlation Between Teacher Evaluation Score and Student 

Achievement Score  

 

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 4:536 .378 .622 

Male 4:244 .519 .481 

Female 4:292 .235 .765 

Free/Reduced Lunch 4:99 .501 .499 

Paid Lunch 4:437 .242 .758 

Asian 2:5 1.000 .010 

Black 4:15 .271 .729 

Hispanic 4:22 .332 .668 

Multi-Racial 4:10 .577 .423 

White 4:483 .399 .601 

  

 The only significant result that came from the English 10 ECA was for an individual 

subgroup with a very strong negative correlation.  As stated previously, this negative correlation 

implies that when students are assigned to teachers with a lower teacher evaluation score, their 
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student achievement results will actually be higher.  For the 2012-13 English 10 assessment for 

School B, Table 14 indicates Multi-racial students performed better when assigned to lower 

performing teachers (r = -1.000, p < 0.01).   

Table 14 

English, School B, 2012-13: Correlation Between Teacher Evaluation Score and Student 

Achievement Score  
 

    

 

Category 

Teacher-Student 

Ratio 

 

Pearson Correlation 

 

p 

    

Aggregate 9:558 -.547 .128 

Male 9:312 -.491 .179 

Female 9:246 -.508 .163 

Free/Reduced Lunch 8:61 -.172 .683 

Paid Lunch 9:497 -.554 .122 

Asian 3:9 -.988 .097 

Black 5:7 .548 .339 

Hispanic 6:15 -.319 .538 

Multi-Racial 2:2 -1.000 .010 

White 9:524 -.552 .123 

 

Question 2: What is the relationship between teacher experience and student 

achievement?  The difference in student achievement between teacher experience groups was 

investigated by performing an ANOVA test.  Prior to the initial ANOVA analyses, the Levene’s 

test of homogeneity of variances was run to determine that the assumptions for using an 

ANOVA had been met.  Upon reviewing the Levene’s output for each end-of-course assessment, 

I determined there were too many instances of the homogeneity assumption not being met.  In 

response to this, I elected to instead run the more robust and more conservative, Welch Test in 

order to perform the ANOVA analysis. By utilizing the Welch-F, I also reduced the possibility of 

Type I error.  While the ANOVA indicates whether or not there is a difference in student 

achievement among the four different groups of teacher experience, this test does not indicate 
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how these groups differ.  For each instance with a significant Welch result, I conducted the 

Dunnett T3 Post Hoc Test.  Dunnett’s test was selected because I wanted to compare one teacher 

experience group to the other three teacher experience groups in order to determine how these 

groups differ.  While significance (p) indicates if there is a significant statistical difference 

between groups, it does not tell if the difference is meaningful (Biddix, 2009).  Effect size was 

determined in order to quantify the size of the differences between the groups.  In this study, the 

Partial Eta Squared (η2

p
) was utilized to measure effect size because of the selection of the 

ANOVA.  Effect size quantifies the magnitude of the differences between two groups.  The 

effect size magnitude ranges for Partial Eta Squared are small (0.01-0.06), medium (0.06-0.14), 

and large (0.14+).  A small effective size indicates a nominal difference between two groups. 

Small effect sizes rarely show a practical difference between two groups.  A medium effect size 

indicates there is somewhat or a moderate difference; and a large effect size shows an important 

or meaningful difference between the two groups.  “A 'large' effect size is an effect which is big 

enough, and/or consistent enough, that you may be able to see it 'with the naked eye'” (Walker, 

2008).   

To report the relationship between teacher experience and student achievement, a similar 

pattern will be followed for each end-of-course assessment for each school year.  First, the 

Welch-F results will be reported noting the significant differences and the effect sizes.  The 

following paragraphs for each assessment will then explain those differences based on the results 

of the Dunnett Post Hoc Test. 

The ANOVA Welch-F results for the 2012-2013 Algebra End-of-Course Assessment 

provided in Table 15 indicate there was a difference in student performance between the teacher 

experience groups for the overall aggregate data (p < 0.05) and the following subgroups: male (p 
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< 0.05), female (p < 0.05), paid lunch (p < 0.05), free/reduced lunch (p < 0.05), and White 

students (p < 0.05).  Each of these results had a small effect size (η2

p
 > 0.01) indicating a nominal 

difference in student achievement between the teacher experience groups. 

 For the significant Welch results for this the 2012-13 algebra assessment, the Dunnett 

Post Hoc Test was utilized to determine how student performance differed among the teacher 

experience groups.  For the overall aggregate data, the students assigned to teachers with 11-15 

years of experience performed worse than students assigned to teachers with 6-10 years of 

experience (mean difference = -21.183, p < 0.05) and 16+ years of experience (mean difference 

= -33.041, p < 0.05).  The overall results also indicated students assigned to the most-

experienced group of teachers performed better than students assigned to teachers with 1-5 

(mean difference = 17.648, p < 0.05) and 11-15 years of experience (mean difference = 33.041, p 

< 0.05).   

There were a variety of significant Dunnett Post Hoc results for the 2012-13 Algebra 

ECA subgroups.  Male students assigned to teachers with 11-15 years of experience were 

outperformed by students assigned to teachers with 6-10 (mean difference = -27.19, p < 0.05) 

and 16+ years of experience (mean difference = -26.93, p < 0.05).  The female students assigned 

to teachers with more than 15 years of experience outperformed students assigned to teachers 

with 1-5 (mean difference = 30.23, p < 0.05), 6-10 (mean difference = 25.89, p < 0.05), and 11-

15 years of experience (mean difference = 40.12, p < 0.05).  There were two significant results 

for both the paid lunch students and the White students.  For the paid lunch subgroup, students 

assigned to teachers with 11-15 years of experience performed worse than students assigned to 

teachers with 1-5 (mean difference = -18.23, p < 0.05), 6-10 (mean difference = -30.65, p < 

0.05), and 16+ years of experience (mean difference = -41.02, p < 0.05).  The results of this 
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subgroup also indicated the students assigned to teachers with more than 15 years of experience 

performed better than students assigned to teachers with 1-5 (mean difference = 22.78, p < 0.05) 

and 11-15 years of experience (mean difference = 41.02, p < 0.05).  For the White subgroup, 

students assigned to teachers with 11-15 years of experience were outperformed by students 

assigned to teachers with 1-5 (mean difference = -17.12, p < 0.05), 6-10 (mean difference = -

21.79, p < 0.05), and 16+ years of experience (mean difference = -35.29, p < 0.05).  The results 

for the White subgroup also indicated students assigned to teachers with 16+ years of experience 

performed better than students assigned to teachers with 1-5 (mean difference = 18.17, p < 0.05) 

and 11-15 years of experience (mean difference = 35.29, p < 0.05). 
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Table 15 

Relationship between Teacher Experience and Student Achievement: Algebra, 2012-13 

                 

 Years of Teaching Experience      

                 

 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                 

Aggregate 641.46 55.36  647.25 76.62  626.07 69.31  659.11 101.42  3 8.64 .000 .020 

Male 640.55 52.90  647.98 62.96  620.79 66.95  647.72 111.45  3 2.87 .036 .013 

Female 642.25 57.57  646.60 87.35  632.37 71.87  672.48 86.50  3 8.54 .000 .040 

Paid Lunch 646.07 52.88  658.49 60.32  627.83 72.17  668.85 96.95  3 12.64 .000 .034 

Free Lunch 621.79 61.69  591.88 115.96  618.35 55.21  595.01 107.39  3 1.39 .247 .020 

Asian 659.50 50.09  685.42 79.23  641.33 46.65  696.52 80.04  3 0.82 .488 .058 

Black 622.40 38.22  602.20 42.09  620.56 49.99  545.78 149.01  3 1.41 .260 .127 

Hispanic 600.90 54.23  616.22 65.91  596.33 72.46  630.06 126.73  3 0.34 .795 .024 

Multi-racial 626.50 45.53  678.33 90.91  660.29 62.29  644.63 70.87  3 0.74 .535 .063 

White 643.36 55.67  648.03 77.36  626.24 70.39  661.53 99.33  3 8.68 .000 .023 
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For the 2013-2014 Algebra End-of-Course Assessment, the ANOVA Welch-F statistic 

was also analyzed. These results are provided in Table 16.  Consistent with the 2012-13 Algebra 

ECA results, the Welch F for this school year indicates there was a difference in student 

performance between the teacher experience groups for the overall aggregate data (p < 0.05) and 

the male (p < 0.05), female (p < 0.05), paid lunch (p < 0.05), free/reduced lunch (p < 0.05), 

Asian (p < 0.05), and White student (p < 0.05) subgroups.  The Asian subgroup (η2

p
 > 0.14) had a 

large effect size illustrating a meaningful difference in student achievement between teacher 

experience groups, while the other results had a small effect size (η2

p
 > 0.01) indicating a nominal 

difference. 

In order to determine how student performance differed between the teacher experience 

groups for the 2013-14 algebra assessment, the Dunnett Post Hoc Test was utilized to analyze the 

overall aggregate data and student subgroup data with significant Welch F results.  For the 

overall aggregate data, students assigned to teachers with 11-15 years of teaching experienced 

performed worse than students assigned to teachers with 1-5 (mean difference = -52.919, p < 

0.05), 6-10 (mean difference = -50.437, p < 0.05), and 16+ years of teaching experience (mean 

difference = -39.606, p < 0.05). 

 For the 2013-14 Algebra ECA, the Dunnett Post Hoc results for the male students 

illustrated that students assigned to teachers with 11-15 years of experience were outperformed 

by students assigned to teachers with 1-5 (mean difference = -50.22, p < 0.05), 6-10 (mean 

difference = -50.61, p < 0.05), and 16+ years of experience (mean difference = -34.92, p < 0.05).  

The results for female students assigned to teachers with 11-15 years of experience also indicated 

these students were outperformed by students assigned to teachers with 1-5 (mean difference = -

55.39, p < 0.05), 6-10 (mean difference = -48.81, p < 0.05), and 16+ years of experience (mean 
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difference = -42.74, p < 0.05).  Additionally, the paid lunch students assigned to teachers with 

11-15 years of experience performed worse than students assigned to teachers with 1-5 (mean 

difference = -54.55, p < 0.05), 6-10 (mean difference = -46.24, p < 0.05), and 16+ years (mean 

difference = -41.12, p < 0.05), and the White students assigned to teachers with 11-15 years of 

experience performed worse than students assigned to teachers with 1-5 (mean difference = -

49.20, p < 0.05), 6-10 (mean difference = -45.78, p < 0.05), and 16+ years of experience (mean 

difference = -31.73, p < 0.05).  

Additional significant results for this algebra assessment include free/reduced lunch 

students assigned to teachers with 6-10 years of experience outperforming students assigned to 

teachers with 11-15 years of experience (mean difference = 66.80, p < 0.05) and White students 

assigned to teachers with 1-5 years of experience outperforming students assigned to teachers 

with both 11-15 (mean difference = 49.20, p < 0.01) and 16+ years of experience (mean 

difference= 17.47, p < 0.01).
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Table 16 

Relationship between Teacher Experience and Student Achievement: Algebra, 2013-14 

                 

 Years of Teaching Experience      

                 
 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                 

Aggregate 650.12 58.41  647.64 60.18  597.20 82.45  636.81 74.98  3 16.50 .000 .048 

Male 643.42 62.57  643.82 62.98  593.21 80.47  628.12 85.03  3 7.44 .000 .043 

Female 657.81 52.61  651.24 57.44  602.42 85.47  645.17 62.88  3 9.31 .000 .054 

Paid Lunch 658.38 50.11  650.07 61.17  603.83 81.22  644.95 65.12  3 15.42 .000 .054 

Free Lunch 619.76 75.45  634.49 53.39  567.68 83.25  602.08 100.60  3 3.10 .028 .049 

Asian 671.00 57.22  679.55 60.95  496.00   678.71 56.65  3 3.20 .036 .225 

Black 621.43 39.50  605.86 138.59  564.33 85.28  363.27 59.76  3 0.89 .458 .071 

Hispanic 648.00 78.69  628.43 42.21  541.00 169.76  640.47 68.94  3 1.78 .173 .160 

Multi-racial 640.44 51.30  644.09 73.06  575.25 30.14  655.73 78.80  3 1.58 .207 .102 

White 651.74 59.47  648.32 55.44  602.54 78.21  634.27 76.12  3 12.41 .000 .043 
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The ANOVA Welch-F results for the 2012-2013 Biology End-of-Course Assessment 

provided in Table 17 indicate there was a difference in student performance between teacher 

experience groups for the overall aggregate data (p < 0.05) and the following subgroups: male (p 

< 0.05), female (p < 0.05), paid lunch (p < 0.05), free/reduced lunch (p < 0.05), Asian (p < 0.05), 

Hispanic (p < 0.05), and White students (p < 0.05).  The large effect size (η2

p
 > 0.14) for the Asian 

subgroup expresses a meaningful difference in student achievement between the teacher 

experience groups while the medium effect size (η2

p
 > 0.06) for the female and paid lunch 

subgroups illustrates there was somewhat of a difference in student achievement between teacher  

experience groups. The remaining significant results had small effect sizes (η2

p
 > 0.01) indicating 

a nominal difference between teacher experience groups.   

 For the significant Welch results with the 2012-13 Biology ECA, the Dunnett Post Hoc 

Test was utilized to determine how student performance differed among the teacher experience 

groups.  For the overall aggregate data, the students assigned to teachers with 1-5 years of 

teaching experience performed worse than students assigned to teachers with 6-10 (mean 

difference = -40.262, p < 0.05), 11-15 (mean difference = -64.043, p < 0.05), and 16+ years of 

teaching experience (mean difference = -58.696, p < 0.05).  The Dunnett aggregate results also 

illustrated that students assigned to teachers with 11-15 years of experience outperformed both 

students assigned to teachers with 1-5 years of experience (mean difference = 64.043, p < 0.05) 

and 6-10 years of experience (mean difference = 23.781, p < 0.05). 

 There were a variety of significant Dunnett Post Hoc results for the 2012-13 Biology 

ECA subgroups.  The majority of these results indicated students assigned to teachers with 1-5 

years of experience performed worse on the ECA than students assigned to teachers of all other 

teacher experience groups.  The male students assigned to teachers with 1-5 years of experience 
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performed worse than students assigned to teachers with 6-10 (mean difference = -34.34, p < 

0.05), 11-15 (mean difference = -59.97, p < 0.05), and 16+ years of experience (mean difference 

= -57.77, p < 0.05).  The female students assigned to teachers with 1-5 years of experience were 

outperformed by students assigned to teachers with 6-10 (mean difference = -47.02, p < 0.05), 

11-15 (mean difference = -69.16, p < 0.05) and 16+ years of experience (mean difference = -

60.05, p < 0.05).  Additional results include the paid lunch students assigned to teachers with 1-5 

years of experience performing worse than students assigned to teachers with 6-10 (mean 

difference = -41.54, p < 0.05), 11-15 (mean difference = -63.37, p < 0.05); and 16+ years of 

experience (mean difference = -58.77, p < 0.05) and White students assigned to teachers with 1-5 

years of experience being outperformed by students assigned to teachers with 6-10 (mean 

difference = -46.40, p < 0.05), 11-15 (mean difference = -54.85, p < 0.05), and 16+ years of 

experience (mean difference = -45.59, p < 0.05).  

Other significant subgroup results for this biology assessment include paid lunch students 

assigned to teachers with 11-15 years of experience performing better than students assigned to 

teachers with 1-5 (mean difference = 63.37, p < 0.05) and 6-10 years of experience (mean 

difference = 21.83, p < 0.05) and free/reduced lunch students assigned to teachers with 11-15 

years of experience outperforming students assigned to teachers with more than 15 years of 

experience (mean difference = 52.46, p < 0.05). The Asian subgroup also realized a significant 

result with students assigned to teachers with 6-10 years of experience performing worse than 

students assigned to teachers with 11-15 (mean difference = -132.45, p < 0.05) and 16+ years of 

experience (mean difference = -128.61, p < 0.05). Finally, the Hispanic students assigned to 

teachers with 16+ years of experience performed better than students assigned to teachers with 1-

5 years of experience (mean difference = 172.85, p < 0.05).
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Table 17 

Relationship between Teacher Experience and Student Achievement: Biology, 2012-13 

                 

 Years of Teaching Experience      

                 

 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                 

Aggregate 542.11 100.13  582.37 102.79  606.15 100.13  600.80 104.72  3 37.74 .000 .059 

Male 549.04 96.24  583.38 102.07  609.01 91.65  606.81 109.18  3 18.78 .000 .058 

Female 534.34 104.02  581.36 103.87  603.51 107.45  594.40 99.56  3 19.60 .000 .062 

Paid Lunch 552.25 94.02  593.79 94.26  615.62 97.71  611.02 99.28  3 33.79 .000 .061 

Free Lunch 502.23 113.27  500.33 124.04  542.49 93.23  490.02 98.89  3 3.10 .027 .038 

Asian 574.13 90.42  550.69 110.81  683.13 71.65  679.30 107.00  3 11.60 .000 .195 

Black 460.11 102.18  508.89 147.59  571.07 127.35  519.19 119.13  3 1.55 .214 .094 

Hispanic 439.44 118.38  514.33 129.06  523.94 97.12  612.29 108.17  3 4.04 .012 .205 

Multi-racial 593.00 76.74  539.83 135.62  594.24 103.75  617.00 102.14  3 0.84 .479 .052 

White 545.84 97.00  592.24 95.37  600.69 97.57  591.42 98.17  3 25.31 .000 .048 
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The ANOVA Welch-F statistic was also performed for the 2013-2014 Biology End-of-

Course Assessment. These results are provided in Table 18.  The Welch F for this school year 

indicates there was a difference in student performance between the teacher experience groups 

for the overall aggregate data (p < 0.05) and the male (p < 0.05), female (p < 0.05), paid lunch (p 

< 0.05), free/reduced lunch (p < 0.05), Asian (p < 0.05), and White student (p < 0.05) subgroups.  

The large effect size for the Asian subgroup (η2

p
 > 0.14) indicates a meaningful difference 

between the teacher experience groups, while the medium effect size for the female subgroup (η2

p
 

> 0.06) illustrates a moderate difference between teacher experience groups.  The small effect 

size (η2

p
 > 0.01) for the remaining significant results express there are only nominal differences in 

student achievement between teacher experience groups. 

For the 2013-14 biology assessment, the Dunnett Post Hoc Test was utilized to analyze 

the overall aggregate data and student subgroup data with significant Welch F results in order to 

determine how student performance differed between the teacher experience groups.  For the 

overall aggregate data, students assigned to teachers with 1-5 years of experience performed 

worse than students assigned to teachers with 6-10 (mean difference = -59.489, p < 0.05), 11-15 

(mean difference = -30.695, p < 0.05), and 16+ years of experience (mean difference = -63.928, 

p < 0.05).  The aggregate results also indicated students assigned to teachers with 11-15 years of 

experience were outperformed by students assigned to teachers with 6-10 (mean difference = -

28.794, p < 0.05) and 16+ years of experience (mean difference = -33.233, p < 0.05). 

The Dunnett Post Hoc results for the 2013-14 Biology ECA for the male students 

illustrated that students assigned to teachers with 6-10 years of experience performed better than 

students assigned to teachers with 1-5 (mean difference = 59.15, p < 0.05) and 11-15 years of 

experience (mean difference = 45.70, p < 0.05).  The results for the male subgroup also indicated 
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students assigned to teachers with more than 15 years of experience outperformed students with 

1-5 (mean difference = 54.00, p < 0.05) and 11-15 years of experience (mean difference = 40.56, 

p < 0.05).   

The female subgroup had two significant results for this biology assessment.  Students 

assigned to teachers with 1-5 years of experience performed worse than students assigned to 

teachers with 6-10 (mean difference = -60.67, p < 0.05), 11-15 (mean difference = -49.82, p < 

0.05), and 16+ years of experience (mean difference = -74.72, p < 0.05) while female students 

assigned to teachers with 16+ years of experience performed better than students assigned to 

teachers with 1-5 (mean difference = 74.72, p < 0.05) and 11-15 years of experience (mean 

difference = 24.90, p < 0.05).  The paid lunch subgroup had similar results.  Paid lunch students 

assigned to teachers with 1-5 years of experience performed worse than students assigned to 

teachers with 6-10 (mean difference = -49.14, p < 0.05), 11-15 (mean difference = -28.76, p < 

0.05), and 16+ years of experience (mean difference = -55.53, p < 0.05), and paid lunch students 

assigned to teachers with 16+ years of experience outperformed students assigned to teachers 

with 1-5 (mean difference = 55.53, p < 0.05) and 11-15 years of experience (mean difference = 

26.77, p < 0.05).   

There were additional significant subgroup results for the 2013-14 Biology ECA.  The 

free/reduce lunch students assigned to teachers with 16+ years of experience performed better 

than students assigned to teachers with 1-5 years of experience (mean difference = 60.93, p < 

0.05), while the Asian students assigned to teachers with 1-5 year of experience performed worse 

than students assigned to teachers with 6-10 (mean difference = -100.46, p < 0.05) and 16+ years 

of experience (mean difference = -112.28, p < 0.05).  There were two significant results for the 

White subgroup for the 2013-14 Biology ECA.  White students assigned to teachers with 1-5 
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years of experience were outperformed by students assigned to teachers with 6-10 (mean 

difference = -60.42, p < 0.05), 11-15 (mean difference = -27.76, p < 0.05), and 16+ years of 

experience (mean difference = -57.92, p < 0.05), and White students assigned to teachers with 

11-15 years of experience performed worse than students assigned to teachers with 6-10 (mean 

difference = -32.65, p < 0.05) and 16+ years of experience (mean difference = -30.16, p < 0.05).



TEACHER QUALITY AND STUDENT ACHIEVEMENT                                                                                           101 

Table 18 

Relationship between Teacher Experience and Student Achievement: Biology, 2013-14 

                 

 Years of Teaching Experience      

                 

 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                  

Aggregate 546.68 108.18  606.17 104.52  577.38 105.21  610.61 103.73  3 33.27 .000 .055 

Male 553.99 104.97  613.14 114.62  567.43 109.87  607.99 109.65  3 14.82 .000 .048 

Female 538.78 111.27  599.45 93.76  588.59 98.73  613.49 96.89  3 21.98 .000 .075 

Paid Lunch 560.03 102.27  609.17 101.69  588.80 97.20  615.57 101.04  3 22.55 .000 .043 

Free Lunch 494.07 115.22  569.65 132.52  503.91 124.38  555.00 117.66  3 3.93 .009 .053 

Asian 562.18 120.53  662.64 80.61  632.07 83.98  674.45 86.55  3 7.65 .000 .141 

Black 507.07 110.88  502.60 140.72  495.21 117.17  564.60 139.35  3 .904 .446 .052 

Hispanic 554.11 174.05  499.25 220.78  506.55 122.64  517.15 109.94  3 .229 .875 .020 

Multi-racial 517.07 109.15  582.09 114.59  578.52 108.88  612.82 121.87  3 2.12 .106 .084 

White 548.50 105.70  608.92 95.73  576.26 103.29  606.42 99.64  3 26.09 .000 .053 
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The ANOVA Welch-F results for the 2012-2013 English End-of-Course Assessment 

provided in Table 19 indicate there was a difference in student performance between teacher 

experience groups for the overall aggregate data (p < 0.05) and the following subgroups: male (p 

< 0.05), female (p < 0.05), paid lunch (p < 0.05), Asian (p < 0.05), Hispanic (p < 0.05), Multi-

racial (p < 0.05), and White students (p < 0.05).  The Asian, Hispanic, and Multi-racial 

subgroups had large effect sizes (η2

p
 > 0.14) which illustrate a noteworthy difference in student 

achievement between teacher experience groups.  The aggregate, male, female, paid, and White 

results had medium effect sizes (η2

p
 > 0.06) indicating there was somewhat of a difference in 

student achievement between the teacher experience groups. 

For the significant Welch results for the 2012-13 English ECA, the Dunnett Post Hoc 

Test was utilized to determine how student performance differed between the teacher experience 

groups.  For the overall aggregate data, students assigned to teachers with 6-10 years of 

experience performed better than students assigned to teachers with 1-5 (mean difference = 

44.139, p < 0.05), 11-15 (mean difference = 91.144, p < 0.05), and 16+ (mean difference = 

82.407, p < 0.05) years of experience.  The aggregate results also indicated students assigned to 

teachers with 1-5 years of experience outperformed students assigned to teachers with 11-15 

(mean difference = 47.005, p < 0.05) and 16+ years of experience (mean difference = 38.268, p < 

0.05). 

There were a variety of significant results for the subgroups for this English assessment.  

The male students assigned to teachers with 6-10 years of experience performed better than 

students assigned to teachers with 1-5 (mean difference = 40.90, p < 0.05), 11-15 (mean 

difference = 96.49, p < 0.05), and 16+ years of experience (mean difference = 72.10, p < 0.05).  

The male subgroup results also indicated students assigned to teachers with 11-15 years of 
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experience performed worse than students assigned to teachers with 1-5 (mean difference = -

55.59, p < 0.05), 6-10 (mean difference = -96.49, p < 0.05), and 16+ years of experience (mean 

difference = -24.39, p < 0.05).  These results were consistent for the paid lunch students. Paid 

lunch students assigned to teachers with 6-10 years of experience performed better than students 

assigned to teachers with 1-5 (mean difference = 44.32, p < 0.05), 11-15 (mean difference = 

96.87, p < 0.05), and 16+ years of experience (mean difference = 85.26, p < 0.05), and paid 

lunch students assigned to teachers with 11-15 years of experience performed worse than 

students assigned to teachers with 1-5 (mean difference = -52.55, p < 0.05), 6-10 (mean 

difference = -96.87, p < 0.05), and 16+ years of experience (mean difference = -11.61, p < 0.05). 

For the 2012-13 English ECA, the female students assigned to teachers with 6-10 years 

of experience also performed better than students assigned to teachers with 1-5 (mean difference 

= 46.51, p < 0.05), 11-15 (mean difference = 83.62, p < 0.05), and 16+ years of experience 

(mean difference = 91.61, p < 0.05).  Additionally, the female subgroup results indicated 

students assigned to teachers 1-5 years of experience outperformed students assigned to teachers 

with 11-15 (mean difference = 37.11, p < 0.05) and 16+ years of experience (mean difference = 

45.10, p < 0.05).  The White student subgroup had similar results. White students assigned to 

teachers with 6-10 years of experience performed better than students assigned to teachers with 

1-5 (mean difference = 40.74, p < 0.05), 11-15 (mean difference = 86.91, p < 0.05), and 16+ 

years of experience (mean difference = 72.28, p < 0.05), and White students assigned to teachers 

with 1-5 years of experience outperformed students assigned to teachers with 11-15 (mean 

difference = 46.17, p < 0.05) and 16+ years of experience (mean difference = 31.54, p < 0.05). 

 Additional significant subgroup results for the 2012-13 English ECA include Asian 

students assigned to teachers with 16+ years of experience performing worse than students 
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assigned to teachers with 1-5 (mean difference = -110.73, p < 0.05) and 6-10 years of experience 

(mean difference = -125.21, p < 0.05); and Multi-racial students assigned to teachers with 6-10 

years of experience performing better than students assigned to teachers with 1-5 years of 

experience (mean difference = 153.45, p < 0.05).  
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Table 19 

Relationship between Teacher Experience and Student Achievement: English, 2012-13 

                 

 Years of Teaching Experience      

                 

 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                 

Aggregate 515.02 88.16  559.15 89.65  468.01 93.68  476.75 83.73  3 53.75 .000 .097 

Male 511.22 87.10  552.12 96.89  455.63 95.54  480.02 83.08  3 24.93 .000 .091 

Female 518.08 89.12  564.59 83.78  480.97 90.12  472.98 84.47  3 30.85 .000 .110 

Paid Lunch 523.40 81.30  567.72 81.63  470.85 93.85  482.46 81.47  3 59.77 .000 .118 

Free Lunch 442.24 110.81  434.10 111.73  445.61 90.185  432.62 88.35  3 .197 .899 .004 

Asian 574.30 83.62  588.79 68.20  518.04 121.09  463.58 100.55  3 10.81 .000 .217 

Black 530.00 124.33  381.50 89.80  469.63 56.09  436.38 90.99  3 1.82 .162 .131 

Hispanic 447.63 45.67  647.50 74.25  421.36 75.87  465.67 67.49  3 6.66 .001 .363 

Multi-racial 445.21 111.86  598.67 83.77  490.33 169.23  473.78 69.98  3 3.21 .033 .194 

White 511.34 82.73  552.08 90.46  465.17 90.36  479.79 83.09  3 37.68 .000 .083 
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The ANOVA Welch-F statistic was also performed for the 2013-2014 English End-of-

Course Assessment.  These results are provided in Table 20.  The Welch F for this school year 

indicates there was a difference in student performance between the teacher experience groups 

for the overall aggregate data (p < 0.05) and the male (p < 0.05), female (p < 0.05), paid lunch (p 

< 0.05), free/reduced lunch (p < 0.05), Asian (p < 0.05), and White student (p < 0.05) subgroups.  

The Asian subgroup had a large effect size (η2

p
 > 0.14) illustrating a meaningful difference in 

student achievement between teacher experience groups while the other results had a small effect 

size (η2

p
 > 0.01) indicating a nominal difference between teacher experience groups. 

As with previous end-of-course assessments, the Dunnett Post Hoc Test was utilized to 

analyze the overall aggregate data and student subgroup data with significant Welch F results for 

the 2013-14 English ECA in order to determine how student performance differed between the 

teacher experience groups.  For the overall aggregate data, students assigned to teachers with 6-

10 years of experience outperformed students assigned to teachers with 1-5 (mean difference = 

25.031, p < 0.05), 11-15 (mean difference = 28.104, p < 0.05), and 16+ years of experience 

(mean difference = 38.037, p < 0.05).  

For this English assessment, there were significant subgroup results for the male and 

White students. Male students assigned to teachers with 6-10 years of experience performed 

better than male students assigned to teachers with 1-5 (mean difference = 32.98, p < 0.05), 11-

15 (mean difference = 35.11, p < 0.05), and 16+ years of experience (mean difference = 40.03, p 

< 0.05) and White students assigned to teachers with 6-10 years of experience outperformed 

students assigned to teachers with 1-5 (mean difference = 23.96, p < 0.05), 11-15 (mean 

difference = 28.92, p < 0.05), and 16+ years of experience (mean difference = 30.60, p < 0.05). 

 There were several additional significant subgroup results for the 2013-14 English ECA.  
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The female students assigned to teachers with 6-10 years of experience performed better than 

students assigned to teachers with 16+ years of experience (mean difference = 34.70, p < 0.05) 

and the paid lunch students assigned to teachers with 6-10 years of experience outperformed 

students assigned to teachers with 1-5 (mean difference = 21.13, p < 0.05) and 16+ years of 

experience (mean difference = 35.15, p < 0.05).  Additionally, the free/reduced lunch students 

assigned to teachers with 6-10 years of experience performed better than students assigned to 

teachers with 11-15 years of experience (mean difference = 88.42, p < 0.05).  Finally, the Asian 

students assigned to teachers with 16+ years of experience were outperformed by students 

assigned to teachers with 1-5 (mean difference = -84.38, p < 0.05), 6-10 (mean difference =         

-96.18, p < 0.05), and 11-15 years of experience (mean difference = -100.98, p < 0.05). 
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Table 20 

Relationship between Teacher Experience and Student Achievement: English, 2013-14 

                 

 Years of Teaching Experience      

                 

 1-5  6-10  11-15  16+  Welch F Results 

                 

 M SD  M SD  M SD  M SD  df F p 
η
2

p
 

                 

Aggregate 490.76 94.36  515.80 83.63  487.69 97.32  477.76 88.17  3 9.05 .000 .018 

Male 473.75 94.76  506.73 85.53  471.62 96.69  466.70 83.43  3 5.38 .001 .021 

Female 507.72 91.00  524.14 81.29  504.83 95.43  489.43 91.67  3 4.07 .007 .016 

Paid Lunch 499.40 89.05  520.52 78.44  501.21 89.35  485.37 84.03  3 7.72 .000 .017 

Free Lunch 424.97 107.64  468.95 116.14  380.54 92.67  435.37 98.79  3 3.25 .023 .052 

Asian 541.59 82.49  553.39 79.26  558.19 93.59  457.21 96.61  3 8.36 .000 .165 

Black 451.50 119.68  462.73 66.57  452.83 77.48  383.69 69.606  3 2.11 .111 .117 

Hispanic 388.18 97.30  454.33 93.02  406.57 122.64  474.91 71.37  3 1.81 .166 .149 

Multi-racial 506.88 121.34  573.14 112.47  475.09 130.04  488.44 105.69  3 1.05 .381 .073 

White 489.00 90.72  512.96 80.99  484.04 91.61  482.36 86.54  3 5.48 .001 .013 
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Question 3: What is the relationship between teacher certification and student 

achievement on the state End-of-Course Assessments for Algebra I, Biology, and English?  

The relationship between teacher certification and student achievement on the state End-of-

Course Assessments was not able to be analyzed because of the low number of teachers without 

the proper certification in the designated content areas.  A t test was originally performed to 

investigate the differences in student performance between teachers with the proper content area 

certification and teachers without the proper content area certification.  The t tests produced no 

significant results.  The nonparametric Mann-Whitney U test was then performed and this test 

did not produce any significant results either.  The limitations of these results will be addressed 

in Chapter 5. 

Question 4: What is the relationship between teacher education and student 

achievement?  In order to investigate the correlation between teacher education and student 

achievement, student test scores from the End-of-Course Assessments were used as the 

dependent variable while the teacher education level (bachelor, or master’s or higher) was used 

as the independent variable.  For each content area for every school, during each school year, 

with the exception of both school years for School A in biology, there were no teachers who 

earned higher than a master’s degree.  For School A in biology, there was one teacher who 

earned higher than a master’s degree.  This teacher was assigned 135 students in 2012-13 and 

137 students in 2013-14, and the data was recoded in order to use a t-test with two types of 

degree levels, bachelor’s and master’s or higher.  The Levene’s Test of Equality of Variances 

was first run to determine if the bachelor’s and master’s or higher conditions had equal 

variability between the scores.  If the Levene’s condition was met, the t-test data for assumed 

equal variances was used.  If the Levene’s condition was not met, the t-test data for not assuming 
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equal variances was used. For each content area and each school year, multiple t-test tables are 

provided if there were results both meeting Levene’s condition and not meeting Levene’s 

condition.    

For the 2012-13 school year, there were significant results for all three schools for the 

Algebra ECA.  School B met the Levene’s condition and had equal variances for students 

assigned to teachers with a bachelor’s degree and students assigned to teachers with a master’s 

degree or higher.  Table 21 indicates for School B, the students assigned to teachers with a 

master’s degree for algebra (t = -6.420, p < 0.01) performed better than students assigned to 

teachers with a bachelor’s degree.  For School A and School C for the 2012-13 school year, the 

condition for equal variances was not met.  Table 22 illustrates students assigned to teachers with 

a bachelor’s degree for algebra (t = 2.533, p < 0.05) for School A performed better than students 

assigned to teachers with a master’s degree, while algebra students at School C performed better 

when assigned to teachers with a master’s degree or higher (t = -5.472, p < 0.01).  There were no 

significant results for the aggregate algebra results for any school for the 2013-14 school year. 

Table 21 

Algebra, 2012-13: Relationship between Teacher Education and Student Achievement (with 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

B 360 618.20 98.580  280 669.67 103.174  -6.420 638 .000 
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Table 22 

Algebra, 2012-13: Relationship between Teacher Education and Student Achievement (without 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

A 303 660.97 50.083  335 649.22 66.579  2.533 615.992 .012 

C 333 619.80 71.815  228 660.21 94.350  -5.472 399.799 .000 

 

For the Algebra ECA during the 2012-13 school year for School A, the female and 

Hispanic subgroups met Levene’s assumption of equal variances, while the paid lunch subgroup 

did not.  For all three of these subgroups, the students assigned to teachers with a bachelor’s 

degree outperformed the students assigned to teachers with a master’s degree or higher [Female 

(t = 2.263, p < 0.05); Hispanic (t = 2.408, p < 0.05); and Paid Lunch (t = 2.006, p < 0.05)].  This 

information is presented in Table 23 and Table 24. 

Table 23 

School A, 2012-13, Algebra: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Female 160 664.29 52.125  164 649.94 61.478  2.263 322 .024 

Hispanic 11 633.55 49.885  13 580.92 56.079  2.408 22 .025 
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Table 24 

School A, 2012-13, Algebra: Relationship between Teacher Education and Student Achievement 

(without equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroups N M SD  N M SD  t df p 

            

Paid Lunch 256 664.69 48.687  281 654.68 66.334  2.006 512.336 .045 

 

There was a wide variety of significant algebra results for School B for the 2012-13 

school year.  The male, female, Hispanic, and White subgroups met Levene’s Test for Equality 

of Variances while the paid and free/reduced lunch subgroups did not.  For all of these 

subgroups, students assigned to teachers with a master’s degree or higher performed better on the 

Algebra ECA than students assigned to teachers with a bachelor’s degree [Male (t = -3.526, p < 

0.01); Female (t = -6.000, p < 0.01); Hispanic (t = -2.235, p < 0.05); White (t = -5.527, p < 0.01); 

Paid Lunch (t = -5.529, p < 0.05); and Free Lunch (t = -3.075, p < 0.01)].  These results are 

provided in Table 25 and Table 26. 

Table 25 

School B, 2012-13, Algebra: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 186 613.44 104.103  155 653.65 105.756  -3.526 339 .000 

Female 174 623.30 92.341  125 689.54 96.651  -6.000 297 .000 

Hispanic 15 588.87 105.384  7 701.29 119.799  -2.235 20 .037 

White 321 620.84 97.957  257 667.28 103.328  -5.527 576 .000 
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Table 26 

School B, 2012-13, Algebra: Relationship between Teacher Education and Student Achievement 

(without equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Paid Lunch 296 631.26 87.664  241 677.90 104.369  -5.529 469.008 .000 

Free Lunch 64 557.83 122.020  39 618.82 79.209  -3.075 100.545 .003 

  

The 2012-13 algebra results for School C are provided in Table 27.  None of these data 

points met the Levene’s condition; therefore, the values on the output were taken from t-test 

results without equal variances.  This data indicate male (t = -4.959, p < 0.01), female (t = -

2.733, p < 0.01), paid lunch (t = -6.757, p < 0.01), and White (t = -6.501, p < 0.01) students 

performed better on the End-of-Course Assessment when assigned to teachers with a master’s 

degree or higher as compared to students assigned to teachers with a bachelor’s degree.   

Table 27 

School C, 2012-13, Algebra: Relationship between Teacher Education and Student Achievement 

(without equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 149 610.19 80.027  128 664.16 98.252  -4.959 244.783 .000 

Female 184 627.59 63.570  100 655.16 89.340  -2.733 154.644 .007 

Paid Lunch 267 629.46 57.674  183 675.50 78.826  -6.757 311.378 .000 

White 290 625.43 66.622  205 671.13 83.615  -6.501 374.890 .000 
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There was only one significant finding for the 2013-14 Algebra ECA.  The assumption of 

equal variances was first met and then a t-test was run.  For the paid lunch students (t = 2.185, p 

< 0.05) for School B, students assigned to teachers with a bachelor’s degree outperformed 

students assigned to teachers with a master’s degree or higher.   

For the 2012-13 school year, there were significant aggregate results for School A and 

School B for the Biology ECA.  The results for School B met the Levene’s condition and had 

equal variances for students assigned to teachers with a bachelor’s degree and students assigned 

to teachers with a master’s degree or higher.  The results for School A did not meet Levene’s 

condition for equal variances.  The students assigned to teachers with a bachelor’s degree at 

School B (t = 4.759, p < 0.01) performed better than students assigned to teachers with a 

master’s degree or higher while School A (t = -5.752, p < 0.01) experienced the opposite result 

with their students performing better with the teachers having higher degrees.  These results are 

provided in Table 28 for School B and Table 29 for School A.  There were no results for School 

C for biology for 2012-13 because no students were assigned to teachers with only a bachelor’s 

degree. 

Table 28 

Biology, 2012-13: Relationship between Teacher Education and Student Achievement (with 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

B 259 580.494 105.2095  340 541.668 93.835  4.759 597 .000 
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Table 29 

Biology, 2012-13: Relationship between Teacher Education and Student Achievement (without 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

            

A 250 568.57 93.335  965 607.75 105.598  -5.752 429.331 .000 

 

There were also significant results for the Biology ECA for the 2013-14 school year.  The 

data for School C met the assumption of equal variances while the data for School A and School 

B did not.  As illustrated in Table 30, the students from School C assigned to teachers with a 

master’s degree or higher for biology (t = -3.446, p < 0.01) performed better on the assessment 

than students assigned to teachers with a bachelor’s degree.  Table 31 indicates the students from 

School A (t = -3.287, p < 0.01) also performed better when assigned to teachers with a master’s 

degree or higher while students from School B (t = 13.419, p < 0.01) performed better when 

assigned to teachers with a bachelor’s degree. 

Table 30 

Biology, 2013-14: Relationship between Teacher Education and Student Achievement (with 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subject N M SD  N M SD  t df p 

            

C 13 455.15 103.240  615 542.87 90.566  -3.446 626 .001 
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Table 31 

Biology, 2013-14: Relationship between Teacher Education and Student Achievement (without 

equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subject N M SD  N M SD  t df p 

            

A 390 585.45 92.363  835 605.37 111.448  -3.287 903.150 .001 

B 162 628.85 74.097  429 527.48 99.720  13.419 388.229 .000 

  

Table 32 provides the significant subgroup results for School A for the 2012-13 school 

year for the Biology ECA.  Each of these data points met Levene’s Test for Equality of 

Variances.  The male (t = -2.953, p < 0.01), female (t = -4.566, p < 0.01), paid lunch (t = -5.638, 

p < 0.01), Asian (t = -2.867, p < 0.01), and White (t = -4.136, p < 0.01) subgroups each 

performed better when assigned to teachers with a master’s degree or higher as compared to 

students assigned to teachers with a bachelor’s degree. 

Table 32 

School A, 2012-13, Biology: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 119 577.78 88.453  481 609.14 107.166  -2.953 598 .003 

Female 131 560.20 97.137  484 606.36 104.109  -4.566 613 .000 

Paid Lunch 221 576.63 90.711  866 618.26 99.726  -5.638 1085 .000 

Asian 7 555.00 95.319  123 668.96 102.607  -2.867 128 .005 

White 215 570.92 91.589  759 602.23 99.721  -4.136 972 .000 
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School A also had significant subgroup results for the 2013-14 Biology ECA.  For this 

assessment, the Asian subgroup data met the condition for equal variances, while the male, paid 

lunch, and White subgroups did not.  The students assigned to teachers with a master’s degree or 

higher outperformed the students assigned to teachers with a bachelor’s degree for Asian (t = -

2.816, p < 0.01), Male (t = -2.724, p < 0.01), Paid Lunch (t = -3.292, p < 0.01), and White 

subgroups (t = -2.285, p < 0.05).  This information is provided in Table 33 and Table 34.  

Table 33 

School A, 2013-14, Biology: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subject N M SD  N M SD  t df p 

            

Asian 20 590.00 67.202  119 654.76 98.903  -2.816 137 .006 

 

Table 34 

School A, 2013-14, Biology: Relationship between Teacher Education and Student Achievement 

(without equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subject N M SD  N M SD  t df p 

            

Male 191 579.36 102.123  435 604.56 115.966  -2.724 408.699 .007 

Paid Lunch 343 594.61 86.421  746 614.48 104.503  -3.292 792.092 .001 

White 319 589.75 89.604  629 604.75 106.046  -2.285 740.930 .023 

 

There were also significant subgroup results for School B for the 2012-13 Biology ECA.  

For these results, the female, paid lunch, and White subgroups met the Levene’s test, while the 
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male subgroup did not meet the condition for equal variances.  Table 35 illustrates the female (t 

= 3.823, p < 0.01), paid lunch (t = 4.973, p < 0.01), and White (t = 5.012, p < 0.01) subgroups 

performed better on the assessment when they were assigned to teachers with a bachelor’s degree 

as compared to students assigned to teachers with a master’s degree or higher.  Table 36 

indicates a consistent result for male students (t = 2.839, p < 0.01). 

 

Table 35 

School B, 2012-13, Biology: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

            

Female 123 577.92 108.209  160 530.18 100.929  3.823 281 .000 

Paid Lunch 226 592.00 96.421  261 549.87 90.396  4.973 485 .000 

White 225 585.03 99.155  309 543.24 92.102  5.012 532 .000 

 

Table 36 

School B, 2012-13, Biology: Relationship between Teacher Education and Student Achievement 

(without equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 136 582.82 102.767  180 551.88 86.046  2.839 260.723 .005 
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School B also had significant subgroup results for the 2013-14 Biology ECA. The male 

and free/reduced lunch data met the condition for equal variances while the other significant 

subgroup data did not. Table 37 indicates the male (t = 8.188, p < 0.01) and free/reduced lunch (t 

= 3.783, p < 0.01) students performed better on the assessment when assigned to teachers with a 

bachelor’s degree as compared to students assigned to teachers with a master’s degree or higher.  

Table 38 illustrates similar results for female (t = 9.949, p < 0.01), paid lunch (t = 11.511, p < 

0.01), Multi-racial (t = 3.681, p < 0.01), and White students (t = 12.527, p < 0.01).  

Table 37 

School B, 2013-14, Biology: Relationship between Teacher Education and Student Achievement 

(with equal variances)  

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 81 629.04 80.296  226 529.00 98.857  8.188 305 .000 

Free Lunch 8 630.63 73.841  85 485.72 105.665  3.783 91 .000 

 

Table 38 

School B, 2013-14, Biology: Relationship between Teacher Education and Student Achievement 

(without equal variances) 

 
            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Female 81 628.67 67.836  203 525.78 100.890  9.949 216.685 .000 

Paid Lunch 154 628.76 73.349  344 537.80 95.578  11.511 372.244 .000 

Multi-Racial 5 639.00 42.397  14 515.07 104.102  3.681 16.390 .002 

White 147 627.73 75.206  392 528.58 97.335  12.527 337.326 .000 
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The significant subgroup results for the School C Biology ECA all resulted from the 

2013-14 school year data. All of these results met Levene’s Test for Equality of Variances. Table 

39 indicates the free/reduced lunch (t = -2.829, p < 0.01), Asian (t = -4.166, p < 0.01), and White 

(t = -2.700, p < 0.01) students performed better when assigned to teachers with a master’s degree 

or higher as compared to students assigned to teachers with a bachelor’s degree. 

Table 39 

School C, 2013-14, Biology: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Free Lunch 5 372.00 100.829  111 503.74 101.884  -2.829 114 .006 

Asian 2 304.00 147.078  10 573.90 73.278  -4.166 10 .002 

White 10 475.40 71.884  537 549.28 85.949  -2.700 545 .007 

 

For the 2012-13 school year, there were significant aggregate results for all three schools 

for the English ECA.  School A met the Levene’s condition and had equal variances for students 

assigned to teachers with a bachelor’s degree and students assigned to teachers with a master’s 

degree or higher. School B and School C did not meet the condition for equal variances. The 

students assigned to teachers with a bachelor’s degree at School A (t = 2.281, p < 0.05) 

performed better than students assigned to teachers with a master’s degree or higher. Both 

School B (t = -4.706, p < 0.01) and School C (t = -5.577, p < 0.01) experienced the opposite 

result with their students performing better with the teachers having higher degrees.  These 

results are provided in Table 40 for School A and Table 41 for School B and School C.  
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Table 40 

English, 2012-13: Relationship between Teacher Education and Student Achievement (with 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

A 632 506.13 92.542  509 493.87 87.282  2.281 1139 .023 

 

Table 41 

English, 2012-13: Relationship between Teacher Education and Student Achievement (without 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

B 179 434.87 81.528  379 471.17 92.072  -4.706 390.334 .000 

C 323 449.03 78.337  240 491.26 95.936  -5.577 452.109 .000 

 

There were also significant aggregate results for all three schools for the 2013-14 English 

ECA.  The aggregate data for each of these schools met the assumption of equal variances. The 

students assigned to teachers with a master’s degree or higher outperformed the students 

assigned to teachers with a bachelor’s degree for School A (t = -2.633, p < 0.01), School B (t = -

6.896, p < 0.01), and School C (t = -5.429, p < 0.05). This information is provided in Table 42. 

 

 

 



TEACHER QUALITY AND STUDENT ACHIEVEMENT                                                                                           122                                                                                              
  

Table 42 

English, 2013-14: Relationship between Teacher Education and Student Achievement (with 

equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

School N M SD  N M SD  t df p 

            

A 896 492.73 86.094  306 507.91 89.880  -2.633 1200 .009 

B 198 427.85 84.112  269 486.25 94.817  -6.896 465 .000 

C 255 438.73 86.673  317 478.74 88.368  -5.429 570 .000 

  

There was only one subgroup with a significant result for School A for the 2012-13 

English ECA.  This data point met the assumption of equal variances.  Table 43 illustrates the 

paid lunch (t = 2.192, p < 0.05) students performed better when assigned to teachers with a 

bachelor’s degree as compared to students assigned to teachers with a master’s degree or higher.  

The opposite result happened for the 2013-14 English ECA and the paid lunch (t = -2.015, p < 

0.05) students performed better when assigned to the teachers with a master’s degree or higher.  

These results are provided in Table 44. 

Table 43 

School A, 2012-13, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Paid Lunch 573 513.23 88.325  442 501.14 85.643  2.192 1013 .029 
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Table 44 

School A, 2013-14, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Paid Lunch 793 500.65 81.556  283 512.17 85.606  -2.015 1074 .044 

 

There were also significant subgroup results for School B for the 2012-13 English ECA.  

For these results, the male, female, and paid lunch subgroups met the condition for equal 

variances, while the White subgroup did not meet this condition.  Table 45 illustrates the male (t 

= -3.147, p < 0.01), female (t = -3.258, p < 0.01), and paid lunch (t = -5.257, p < 0.01) subgroups 

performed better on the assessment when they were assigned to teachers with a master’s degree 

or higher as compared to students assigned to teachers with a bachelor’s degree.  Table 46 

indicates a consistent result for the White subgroup (t = -4.688, p < 0.01). 

Table 45 

School B, 2012-13, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 104 436.11 89.143  208 470.87 93.354  -3.147 310 .002 

Female 75 433.16 70.161  171 471.54 90.760  -3.258 244 .001 

Paid Lunch 164 435.72 78.622  333 478.79 89.237  -5.257 495 .000 
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Table 46 

School B, 2012-13, English: Relationship between Teacher Education and Student Achievement 

(without equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

White 167 434.33 81.206  357 471.70 92.669  -4.688 366.438 .000 

 

School B had a wide variety of significant results for the 2013-14 English ECA.  For 

these results, the male, female, free/reduced lunch, and Asian subgroups met Levene’s 

assumption of equal variances, while the paid lunch and White subgroups did not.  The male (t = 

-4.526, p < 0.01), female (t = -4.275, p < 0.01), free/reduced lunch (t = -2.448, p < 0.05), Asian (t 

= -3.631, p < 0.01), paid lunch (t = -6.576, p < 0.01) and White (t = -6.884, p < 0.01) subgroups 

indicated students assigned to teachers with a master’s degree or higher outperformed students 

assigned to teachers with a bachelor’s degree.  Table 47 and Table 48 provide this data.  

Table 47 

School B, 2013-14, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 129 418.33 83.099  126 469.68 97.641  -4.526 253 .000 

Female 69 445.65 83.692  143 500.85 90.095  -4.275 210 .000 

Free Lunch 39 390.13 96.393  43 444.09 102.617  -2.448 80 .017 

Asian 2 398.00 69.296  13 525.23 43.654  -3.631 13 .003 
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Table 48 

School B, 2013-14, English: Relationship between Teacher Education and Student Achievement 

(without equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Paid Lunch 159 437.11 78.416  226 494.27 91.315  -6.576 368.047 .000 

White 180 428.39 80.823  240 487.54 94.898  -6.884 411.245 .000 

 

School C had significant subgroup results for the 2012-13 English ECA.  The female 

subgroup met the assumption of equal variances, while the other subgroups with significant 

results did not.  Table 49 indicates the female (t = -5.701, p < 0.01) subgroup performed better 

when assigned to teachers with a master’s degree or higher while Table 50 indicates the same 

result for the male (t = -2.210, p < 0.01), paid lunch (t = -5.631, p < 0.01), and White (t = -5.621, 

p < 0.01) subgroups.  

Table 49 

School C, 2012-13, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

  

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Female 148 447.80 81.261  124 507.60 91.682  -5.701 270 .000 
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Table 50 

School C, 2012-13, English: Relationship between Teacher Education and Student Achievement 

(without equal variances) 
 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 175 450.07 75.996  116 473.79 97.682  -2.210 204.078 .028 

Paid Lunch 261 456.89 74.932  196 502.00 91.442  -5.631 370.575 .000 

White 288 451.22 78.727  215 495.68 93.950  -5.621 412.620 .000 

 

There were also significant subgroup results for School C for the 2013-14 English ECA. 

Each of these results met Levene’s Test for Equality of Variances.  Table 51 illustrates the male 

(t = -2.753, p < 0.01), female (t = -4.781, p < 0.01), paid lunch (t = -5.187, p < 0.01), and White 

(t = -5.498, p < 0.01) subgroups performed better when assigned to teachers with a master’s 

degree or higher as compared to students assigned to teachers with a bachelor’s degree.  

Table 51 

School C, 2013-14, English: Relationship between Teacher Education and Student Achievement 

(with equal variances) 

 

            

 ECA Score Results     

            

 Bachelor’s  Master’s or Higher  t test Results 

            

Subgroup N M SD  N M SD  t df p 

            

Male 127 435.12 87.968  143 464.93 89.533  -2.753 268 .006 

Female 128 442.30 85.565  174 490.09 86.004  -4.781 300 .000 

Paid Lunch 201 447.47 81.992  264 487.03 81.058  -5.187 463 .000 

White 224 443.33 86.746  285 485.21 84.119  -5.498 507 .000 
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When analyzing the t-test results by content area, several interesting observations can be 

made.  For algebra, there were no significant aggregate results for any of the schools during the 

2013-14 school year.  For each school in both biology (with the exception of an empty group) 

and English, all aggregate results were significant.  The English results were the most consistent 

with five out of the six aggregate t tests having significant results where the students who were 

assigned to teachers with a master’s degree had higher test scores than the students assigned to 

teachers with a bachelor’s degree. 

Summary 

 This study provided significant results for three out of the four research questions 

addressed.  By utilizing a Pearson r correlation, I identified several interesting relationships 

between student achievement and teacher evaluations.  Two out of the 18 assessments analyzed 

yielded significant findings for the aggregate data.  Both the 2012-13 algebra results for School 

C and the 2013-14 biology results for School A indicated student test scores were higher when 

assigned to teachers with higher evaluation scores.  In addition to the significant aggregate 

results, the algebra results for School C during the 2012-13 school year yielded the greatest 

number of subgroups with significant results.  The data for the male, female, free and reduced 

lunch, paid lunch, and White subgroups each indicated student achievement results were higher 

for teachers with higher teacher evaluation scores.  The subgroups with the greatest number of 

significant results that indicated a positive correlation between student achievement and teacher 

performance were the Asian subgroup with three out of 18 and both the male and free/reduced 

lunch subgroups with two out of the 18 assessments analyzed.  There were, however, no 

significant results with a positive correlation for any school for the English End-of-Course 

Assessment.  
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In order to investigate the differences in student achievement between teacher experience 

groups, I performed an ANOVA utilizing a Welch F Test.  For any significant Welch F results, a 

Dunnett Post Hoc Test was conducted to determine the differences in student achievement 

between the teacher experience groups.  The results of this analysis produced significant 

aggregate results for each of the three content areas for both years of the study.  Each content 

area had a consistent aggregate result for both school years analyzed.  For each year of the 

Algebra End-of-Course Assessment, students assigned to teachers with 11-15 years of 

experience performed worse than the students assigned to teachers from the other teacher 

experience groups.  The biology results indicated students assigned to teachers with 1-5 years of 

experience were outperformed by students assigned to the other teacher experience groups while 

English students assigned to teachers with 6-10 years of experience performed better than 

students representing each of the other teacher experience groups.  Across the study, including 

subgroup results, the biology assessment produced the greatest quantity of significant results 

while the English students assigned to teachers with 6-10 years of experience produced the 

greatest quantity of significant results for one teacher experience group.  It appears, due to the 

nature of the demographics of the schools included in the study, the subgroups producing the 

greatest quantity of significant results include paid lunch students and White students.   

 The differences in student achievement between teacher education groups were examined 

utilizing a t test.  Significant results were found for 14 of the 18 assessments analyzed. Students 

assigned to teachers with a master’s degree or higher performed better than students assigned to 

teachers with a bachelor’s degree in 10 of these situations.  The most common result was seen in 

the English assessment where five out of six occasions produced significant aggregate results 
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indicating a higher level of performance for students assigned to teachers with at least a master’s 

degree. 

 Due to limitations in the data collected, no statistical analysis was conducted in order to 

investigate the relationship between student achievement and teacher certification.  Chapter 5 

will further discuss these results in terms of drawing conclusions and implications for future 

research. 
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CHAPTER FIVE 

CONCLUSIONS 

The study reported here examined in detail the relationship between teacher quality and 

student achievement at three different high schools located in a Midwestern state.  This chapter 

begins with a summary of the study to include an overview of the problem, research questions, 

and purpose of the study.  Next are sections with a review of the methodology and major 

findings.  The final sections of this chapter provide findings related to the literature and final 

conclusions with implications for action, recommendations for further research, and concluding 

remarks.  

Overview 

The state End-of-Course Assessments (ECA) for Algebra I, English 10, and Biology 

serve as the required testing component as established by the No Child Left Behind legislation 

for high school accountability.  For this state, students must pass the ECA for Algebra I and 

English 10 in order to graduate from high school without a waiver.  In order to meet the needs of 

the students taking these assessments, school administrators should be able to assign teachers to 

these courses who are going to produce the best student achievement results possible.  A concern 

for administrators when making these teaching assignments is doing so in a manner that is data 

driven.  Recent state legislation has mandated that all local education agencies within the state 

conduct annual performance evaluations for all certificated employees.  The problem that was 

addressed in this study was whether or not the teacher performance data are vital pieces of 

information to consider when making teacher assignments to these courses. 
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Purpose of the Study   

The purpose of this study was to identify the relationship between teacher quality and 

student achievement on the state End-of-Course Assessments for Algebra I, English 10, and 

Biology.  Teacher quality serves as the independent variable and includes the following measures: 

teacher evaluation scores, teacher experience, teacher certification, and teacher education.  The 

dependent variables included in this study were the student results on the state End-of-Course 

Assessments in Algebra I, English 10, and Biology for the 2012-13 and 2013-14 school years. 

Research Questions  

The research questions for this study were: 

1. What is the relationship between teacher evaluation scores and student 

achievement on the state End-of-Course Assessments for Algebra I, English 10, 

and Biology?  

2. What is the relationship between teacher experience and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

3. What is the relationship between teacher certification and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

4. What is the relationship between teacher degree level and student achievement on 

the state End-of-Course Assessments for Algebra I, English 10, and Biology? 

Methodology Review  

This study was a quantitative correlational design using archival data.  Each school 

included in this study maintained teacher quality data and student achievement data for the state 

End-of-Course Assessments for Algebra I, English 10, and Biology.  The data collected for this 

study was provided by the district offices of the three high schools included in this study.  The 



TEACHER QUALITY AND STUDENT ACHIEVEMENT                                                                                           132                                                                                              
  

teacher evaluation data were provided for each school for the 2012-13 and 2013-14 school years.  

The student achievement data for the Algebra I, English 10, and Biology End-of-Course 

Assessments were also provided by district offices of the three high schools for the 2012-13 and 

2013-14 school years.   

To analyze the relationship between teacher evaluation scores and student achievement 

on the End-of-Course Assessments for Algebra I, English 10, and Biology, I selected the Pearson 

product-moment (r).  This statistical tool was selected because both the teacher evaluation scores 

and student achievement scores on the ECA’s provide data on a continuous scale.  One-way 

ANOVA was selected to analyze the differences in student achievement between teacher 

experience groups on the End-of-Course Assessments for Algebra I, English 10, and Biology.  

By running Levene’s Test of Homogeneity of Variances prior to the ANOVA analysis, I 

determined there were numerous instances of the homogeneity assumption not being met and 

elected to run the more conservative and more robust Welch-F Test to perform the ANOVA.  For 

any significant Welch-F results, Dunnett’s Post Hoc Test was run to determine how the teacher 

experience groups differed.  In order to analyze the differences in student achievement between 

teacher degree level groups on the End-of-Course Assessments for Algebra I, English 10, and 

Biology, I elected to conduct a t test.  A t test was used due to the limited number of teachers 

with doctoral degrees and this variable was categorized into two groups (bachelor’s degree and 

master’s degree or higher).  Of course, the Levene’s Test of Equality of Variances was first run 

to determine if the score results for the two education groups had about the same amount of 

variability.  The appropriate t-test results were used depending on whether or not Levene’s 

condition was met. 
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Summation of Major Findings 

This study provided significant results for three out of the four research questions 

addressed.  By utilizing a Pearson r correlation, I identified several relationships between student 

achievement and teacher evaluations.  Two out of the 18 assessments analyzed yielded 

significant findings for the aggregate data.  Both the 2012-13 algebra results for School C and 

the 2013-14 biology results for School A indicated student test scores increased as teacher 

evaluation scores increased.  In addition to the significant aggregate results, the algebra results 

for School C during the 2012-13 school year yielded the greatest number of subgroups with 

significant results.  The data for the male, female, free and reduced lunch, paid lunch, and White 

subgroups each indicated student achievement results increased as teacher evaluation scores 

increased.  The subgroups with the greatest number of significant results that indicated a positive 

correlation between student achievement and teacher performance were the Asian subgroup with 

3 out of 18 and both the male and free and reduced lunch subgroups with 2 out of the 18 

assessments analyzed.  There were, however, no significant results with a positive correlation for 

any school for the English 10 End-of-Course Assessment.  

In order to investigate the relationship between teacher experience and student 

achievement, I analyzed the ANOVA results previously discussed.  The results of this analysis 

produced significant aggregate results for each content area test for both of the school years 

included in this study.  The Dunnett Post Hoc results for the Algebra ECA’s indicated students 

assigned to teachers with 11-15 years of experience were outperformed by students assigned to 

teachers from the other three teacher experience groups.  For both school years for the Biology 

ECA, students assigned to teachers with 1-5 years of experience performed worse than students 

assigned to each of the other three teacher experience groups.  The significant aggregate results 
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for the English 10 assessment illustrated that students assigned to teachers with 6-10 years of 

experience performed better than students representing the other teacher experience groups. 

 The differences in student achievement between teacher education groups were examined 

utilizing a t test.  Significant results were found for 14 of the 18 assessments analyzed.  Students 

assigned to teachers with a master’s degree or more performed better than students assigned to 

teachers with a bachelor’s degree in 10 of these situations.  For each school in both biology (with 

the exception of an empty group) and English 10, all aggregate results were significant.  The 

most common result was seen in the English 10 assessment where five out of six occasions 

produced significant aggregate results indicating a higher level of performance for students 

assigned to teachers with at least a master’s degree.  For algebra, there were no significant 

aggregate results for any of the schools during the 2013-14 school year.   

 Due to the low number of teachers without the proper certification in the designated 

content areas, I was not able to analyze the relationship between teacher certification and student 

achievement on the state End-of-Course Assessments.  No meaningful results were produced 

from running both parametric and nonparametric results.  

Findings Related to the Literature 

 Looking at the relationship of this study to previous studies presented in the literature 

further expands the understanding of the connection between teacher quality and student 

performance.  Previous studies investigated relationships between teacher evaluation scores, 

teacher experience, teacher certification, teacher education, and student achievement.  These 

studies had unclear research results that manifested as inconsistent and conflicting findings with 

specific elements that displayed positive relationships.  By investigating relationships between 

several teacher quality variables across multiple content areas, this study was intended to help 
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clarify inconsistent or conflicting findings.  Another pattern that is prevalent in previous studies 

is a focus on particular content areas and grade levels, with an emphasis on grades two through 

eight.  This study was conducted to address the gap in the literature by providing a focused 

investigation on the high school level.  Additionally, this study specifically investigated 

relationships involving both state-mandated student achievement testing and state-mandated 

teacher evaluation programs. 

 There are several distinct differences between this study and previous studies described in 

Chapter 2.  This study was entirely focused on the relationship between teacher quality variables 

and student achievement on the high school level.  Specifically, this study investigated the 

relationship between student achievement results on the state End-of-Course Assessments for 

Algebra I, Biology, and English 10, and teacher evaluation scores, teacher experience, and 

teacher education at three different high schools.  This study spanned both the 2012-2013 and 

2013-2014 school years and included three high schools with a total student enrollment of 

approximately 10,000 students.  The results of this study, in relation to the literature, are 

presented by addressing each research question. 

Question 1: What is the relationship between teacher evaluation scores and student 

achievement on the state End-of-Course Assessments for Algebra I, English 10, and 

Biology?  In Chapter 2, the review of literature presented mixed results in regards to the 

relationship between teacher evaluation scores and student achievement.  Multiple studies 

reported positive and statistically significant results across several content areas (Archibald, 

2006; Milanowski, 2004), while others indicated only a positive relationship for a specific grade 

level and/or content area (Borman and Kimball, 2005; Gallagher, 2004).  This study was no 

different and indicated only a limited relationship between student achievement and teacher 
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evaluation scores.  Specifically, the aggregate results that indicated students with higher test 

scores were assigned to teachers with higher evaluation scores were for School C for the 2012-13 

Algebra ECA and for School A for the 2013-14 Biology ECA.  As explained below, it appears 

these limited results might be related to the new evaluation processes utilized by the schools, 

limitations in the design of those processes, and challenges with performing statistical measures.  

The data included in this study were taken from the first two school years these schools, 

and the state in general, implemented a teacher evaluation program that utilized a teacher 

evaluation rubric.  This type of evaluation system was a major change in evaluation practice for 

both the teachers being evaluated and the building-level administrators conducting the 

evaluations.  In their study of a pilot-implementation of a new standards-based teacher evaluation 

system, Milanowski and Henneman (2001) reported several challenges with implementing a new 

evaluation system.  Specifically, they indicated because of the limited aspect of the previous 

evaluation system, teachers were not prepared for the comprehensive and rigorous aspect of the 

new system.  Additionally, the Milanowski and Henneman study reported teachers had negative 

perceptions related to whether or not administrators were qualified to conduct these evaluations.  

Because the evaluation processes included in this study were new for all involved and a major 

change from past practice, it is reasonable to believe the evaluation scores may not have 

provided an accurate reflection of teacher performance.  

An additional explanation of the limitations in addressing this question has to do with the 

construct validity of the evaluation rubric.  This was a concern in Milanowski’s (2004) study of 

the relationship between teacher evaluation scores and student achievement in the Cincinnati 

Public Schools.  His study indicated construct validity was important to ensure teacher 

evaluation scores are based on classroom behaviors and not some other teacher characteristics.  
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From personal experience, as an evaluator with background about the evaluation process at two 

of the schools included in the study, I feel it is possible teachers had success with the new 

evaluation program dependent on how determined they were to meet the requirements of the 

rubric and not necessarily the behaviors they exhibited in the classroom.  Each school included in 

the study utilized an evaluation rubric with three out of the four evaluation domains rating the 

teachers based on evidence that was not directly observed in the classroom.  These domains 

focused on planning and preparation, teacher leadership, and professional responsibility.  In the 

case of the domains involving preparation and teacher leadership, the individual teacher could 

take action outside of the classroom environment in order to show proficiency in that category.   

In regards to being evaluated on professional responsibility, teachers only had to meet 

basic requirements of the profession in order to receive the top scores in this area.  Each school 

in this study evaluated its teachers with a rubric where a meaningful portion of the rubric score 

was tied to behaviors outside of the classroom.  Specifically, the rubric for School A had 25% of 

the rubric score dedicated to behaviors not observed in the classroom, the rubric for School B 

had 65% of the rubric score dedicated to behaviors not observed in the classroom, and the rubric 

for School C had 30% of the rubric score dedicated to behaviors outside of the classroom.  

When reviewing the relationship between teacher evaluation scores and student 

achievement, the most-consistent finding that was presented in the review of the literature was a 

positive relationship between teacher evaluation scores and student reading performance 

(Archibald, 2006; Gallagher, 2004; Milanowski, 2004).  The grade level for these studies varied, 

but all of them fell within second through eighth grade.  While my study did not further 

investigate elementary or middle level teacher evaluation and student achievement relationships 

for reading, it did examine these potential connections for high school English 10.  The findings 
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of my study did not find a positive relationship in English 10 between student achievement and 

teacher evaluations.  There are a couple of explanations for the positive relationship for reading 

achievement found in the literature and the lack of a significant relationship found for English 10 

in my study.  First, the study conducted by Archibald (2006) indicated the district investigated in 

the study was directing more resources toward literacy instruction during the year of that study.  

No school included in my study reported directing a disproportionate amount of resources 

toward literacy instruction as compared to instruction for algebra or biology, and therefore, these 

schools may not have realized the student achievement results experienced in previous studies.  

An additional explanation for the significant results reported in the literature has to do 

with teachers’ and evaluators’ knowledge of the content area.  In the study investigating Vaugh 

Elementary’s teacher evaluation system, Gallagher (2004) suggested “the relationship [between 

teacher evaluation scores and student achievement] is stronger in reading than mathematics 

because both teachers and evaluators have more pedagogical knowledge . . . in reading than in 

math” (p.80).  The point being made here is that teachers in this study were well versed in the 

best practices to meet the needs of their students in the area of reading and the evaluators had the 

background necessary to provide the instructional support needed to further elevate the level of 

instruction in the classroom.  The counterpoint that can be made concerning my study that 

investigated this relationship on the high school level, is that many evaluators have teaching 

backgrounds outside of the English field and may not have the pedagogical background to 

effectively support and evaluate English 10 instruction.  

The mixed results reported in Chapter 2 concerning the relationship between student 

achievement and teacher evaluation scores, may be attributed to not being able to gain consistent 

results when applying statistical measures.  Gallagher (2004) attributed this to a lack of 
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alignment between instruction, evaluation, and students’ standards while Milanowski (2004) 

indicated the limitation could lie with the limited number of teachers and students included in the 

study.  One example of mixed results in this study may be explained by a small number of 

teachers with the Algebra ECA results for School C in the Asian subgroup for the 2013-14 

school year.  This subgroup performed differently than other groups for this assessment and had 

a strong negative correlation, which implies that when students are assigned to teachers with a 

lower teacher evaluation score, their student achievement results will actually be higher.  Similar 

to the direction provided by Milanowski, one possible solution to these limited data points is to 

replicate the study over multiple school years. 

Another relationship presented in the literature illustrates that higher poverty students are 

often served by teachers with significantly lower qualifications (Clotfelter, Ladd, Vigdor, & 

Wheeler, 2006) and the learning gap of minority students would be reduced by higher teacher 

quality (Heck, 2007).  The results for the Algebra ECA, during the 2012-13 school year, for 

School C provide additional support for these findings and indicated a high expectation of test 

results to be higher for students of poverty if they are assigned to teachers with higher evaluation 

scores.  As discussed by Borman and Kimball (2005), one possible explanation of this is teachers 

with lower evaluation scores may be assigned to classrooms with high concentrations of minority 

students and classrooms composed of lower-achieving students. 

Question 2: What is the relationship between teacher experience and student 

achievement?  Similar to the literature review findings pertaining to the relationship between 

teacher evaluation scores and student achievement, the studies discussed in Chapter 2 that 

focused on the relationship between teacher experience and student achievement also had mixed 

results.  These mixed results had some studies reporting no overwhelming consistent relationship 
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(Hanushek, 1989), while other results indicated increased student achievement as teachers gained 

experience (Clotfelter, Ladd, & Vigdor, 2007b).  Additional studies illustrated teacher 

experience having a positive impact on student achievement and even other studies found little to 

no correlation what-so-ever (Gallagher, 2004).  The results of my study were no different and 

had mixed results for the relationship between teacher experience and student achievement for 

all three content areas analyzed. 

The most consistent and frequent result reported in the literature review indicated when 

teacher experience is positively related to achievement gains, those results are realized most 

often during the first couple of years during a teaching career (Croninger, Rice, Rathbun, & 

Nishio, 2007; Clotfelter, Ladd, & Vigdor, 2007a).  One explanation attributes these results to the 

possibility of little new learning taking place after teachers have been in the profession for a 

couple of years and “more effective teachers leave the profession at higher rates than less 

effective teachers” (Clotfelter, Ladd, & Vigdor, 2007a).  In my study, the English 10 ECA 

aggregate results and several subgroup results across the study had similar findings.  The 

aggregate English 10 data for both school years indicated students assigned to teachers with 6-10 

years of teaching experience outperformed students assigned to teachers with 1-5, 11-15, and 

16+ years of experience.  Similar results were noted for male and paid lunch students for English 

10 during the 2012-13 and 2013-14 school years, algebra free and reduced lunch students in 

2013-14, and male biology students in 2013-14.  One possible explanation includes current best 

practices are often taught in teacher education preparation programs and veteran teachers do not 

have the same opportunity to perfect these practices as their younger colleagues.  This is 

reflected in Rice’s study (2010) where she indicated it is not uncommon for less-experienced 

teachers to be more effective than veteran teachers.  Rice asserted this could be attributed to the 
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seasoned teachers not staying current with the most recent instructional strategies and curricular 

advances. 

As previously discussed, the review of literature for the relationship between teacher 

experience and student achievement reported varied results that, at times, indicated a positive 

correlation and, at other times, no correlation at all.  Different aspects of my study support these 

varied findings as well.  One positive correlation between teacher experience and student 

achievement was reported by Chidolue in a 1996 study involving high school biology students.  

In this study, the author stipulated this result was possibly attributed to experienced teachers 

being more capable of meeting the affective needs of their students than the less experienced 

teachers.  The biology results in my study support this finding and indicated students assigned to 

teachers with 1-5 years of experience performed worse than students assigned to all other teacher 

experience groups for both years of the study.  A possible explanation for this result has to do 

with the challenging nature of the content.  Biology requires more reading than other science 

courses and can often be one of the most challenging classes for freshmen students.  The content 

in the textbooks is often presented at a high reading level and “any measure to increase reading 

levels would increase standardized biology assessment scores” (Allen, 2014).  It is not 

uncommon for new teachers to take some time developing an understanding how to best support 

this type of student learning and it seems this may contribute to their students’ performance on 

these assessments. 

On the other hand, my study had a variety of results that showed little or no connection 

between teacher experience and student achievement.  This was particularly true for the Black 

subgroup, which had no significant results for any ECA, and the Multi-racial and Hispanic 

subgroups, which only had one significant result for one content area during a particular school 
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year.  For the schools in this study, it is likely the small minority population at each school 

presented limited opportunity for the teachers to become proficient at meeting the unique cultural 

needs of these students. 

One result of my study that adds to the current literature on the relationship between 

teacher experience and student achievement is in the area of mathematics.  In this study, for both 

school years, students assigned to teachers with 11-15 years of experience were outperformed by 

students assigned to teachers with 1-5, 6-10, and 16+ years of experience.  The results reported 

in previous studies in the field of mathematics had mixed conclusions.  In their study of third 

through fifth grade students, Clotfelter, Ladd, and Vigdor (2007b) reported teachers with more 

experience were more successful at raising student achievement than teachers with less 

experience.  The authors attribute these results to teachers learning their craft through 

experience.  However, in Rockoff’s study it was reported the “first two years of teaching 

experience appear to raise scores significantly in math computation . . . but subsequent years of 

experience appear to lower test scores” (2004, p. 251).  Rockoff failed to provide a potential 

explanation for these results.  The results of my study provide added support to Rockoff’s 

findings and may indicate more experienced teachers have trouble meeting their students’ needs 

in the area of mathematics. 

Question 4: What is the relationship between teacher education and student 

achievement?  When considering the relationship between teacher education and student 

achievement, the findings presented in the literature review in Chapter 2 were often inconsistent, 

sometimes conflicting, or proved to be small, negative, or not statistically significant (Hawk, 

Coble, & Swanson, 1985; Hanushek, 1989; Kimball, White, Milanowski, & Borman, 2004; 

Rivkin, Hanushek, & Kain, 2005; Clotfelter, Ladd, & Vigdor, 2007(a); Clotfelter, Ladd, & 



TEACHER QUALITY AND STUDENT ACHIEVEMENT                                                                                           143                                                                                              
  

Vigdor, 2007(b)).  Similar to the literature review, my study reported contradictory findings or 

findings that only occurred on a limited basis.   

 The data for the Algebra End-of-Course Assessment produced inconsistent results that 

were similar to the findings addressed in Chapter 2.  In the review of the literature, I reported 

how some studies showed a relationship between student achievement and teacher degree level, 

while other studies indicated either no relationship or a negative relationship.  In my study, for 

the algebra assessment in 2012-13, the results for School B and School C illustrated students 

assigned to teachers with a master’s degree or higher performed better than students assigned to 

teachers with a bachelor’s degree.  These results are consistent with the findings of Nye, 

Konstantopoulos, and Hedges (2004) in their study of 3rd grade mathematics students and with 

what Harris and Sass (2007) reported in their study involving middle school math students.  The 

authors of both studies downplayed the significance of these findings because of the narrow 

group of students analyzed and the intended design of their studies.  However, there were 

multiple studies that reported a negative relationship between student achievement and the 

possession of an advanced degree in the area of mathematics (Croninger, Rice, Rathbun, & 

Nishio, 2007; Clotfelter, Ladd, & Vigdor, 2007b).  Croninger et al. stipulated the advanced 

education may somehow interfere with quality of teaching, while Clotfelter et al. felt, due to the 

limited number of teachers in their study with this level of education, their results may be more 

indicative of the characteristics of the teachers as compared their potential effectiveness.  These 

results align with a portion of my study, which indicated for School A during the 2012-13 school 

year, the students assigned to teachers with a bachelor’s degree outperformed students assigned 

to teachers with a master’s degree or higher.  Additionally, the results of my study for the 2013-

14 Algebra ECA, which did not produce any significant results, were consistent with multiple 
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studies that reported the impact of a master’s degree was either small or not statistically 

significant (Hawk, Coble, & Swanson, 1985; Hanushek, 1989; Kimball, White, Milanowski, & 

Borman, 2004; Rivkin, Hanushek, & Kain, 2005).  Kimball et al. explain their limited results to 

the non-normal distribution of their test results while Rivkin et al. believe teachers have a 

positive effect on student performance, but just not explained by education level.  The 

inconsistent results in my study may be explained by the different types of graduate degrees 

teachers pursue.  Math teachers who pursue a master’s degree often study fields outside of 

mathematics.  For example, of the 19 teachers on the math teaching staff for School B, 10 of 

those teachers have a master’s degree, but none of those degrees are a master’s in mathematics.  

For those math teachers who do pursue more content area classes in mathematics, they may be 

better prepared to meet the instructional needs of their students than teachers with graduate 

degrees outside of mathematics (Goldhaber & Brewer, 2000).   

Several studies indicated students who fall into one of the NCLB subgroups benefit 

significantly more from increased teacher quality than those students who represent the larger 

groups (Heck, 2007; Nye, Konstantopoulos, & Hedges, 2004).  The results provided by Nye et 

al. suggest which teacher a student receives has a larger impact with low income students than 

with students from a higher income family.  While there are several findings in my study that 

indicate some NCLB subgroups performed better when assigned to teachers with a master’s 

degree [Hispanic, Algebra, School B, 2012-13; Free/Reduced Lunch, Algebra, School B, 2012-

13; Free/Reduced Lunch, Biology, School C, 2013-14; and Free/Reduced Lunch, English, 

School C, 2013-14] all of these results coincided with the White subgroup also performing better 

when assigned to teachers with a master’s degree.  Additionally, there were several end-of-

course assessments that did not indicate any significant result for at least one of these subgroups.  
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These situations include the Black subgroup for algebra, biology, and English 10; the Hispanic 

subgroup for biology and English 10; the Multi-racial subgroup for algebra and English 10; and 

the Asian subgroup for algebra.  These results may be attributable to the high percentage of 

White students at each school and to the limited ethnic diversity of these high-achieving 

suburban communities.   

 Unlike other studies that investigated the relationship between teacher education and 

student achievement, my study showed a consistent connection between student achievement and 

teachers having a master’s degree or higher in the area of English.  As noted previously, there is 

a gap in the literature at the high school level and this is no different for the English 10 content 

area.  However, for studies in comparable content areas, having an advanced degree was not 

positively related to student achievement in reading on the elementary level (Croninger, Rice, 

Rathbun, & Nishio, 2007) or for any other content area other than math on the middle school 

level (Harris and Sass, 2007).  Croninger et al. found their results coincided with schools that had 

low levels of teachers holding elementary education degrees while Harris and Sass (2007) felt 

their results indicated current salary schedules are not a good method to compensate teachers.  In 

one study that did investigate the relationship between student achievement and teacher 

education at the high school level, Clotfelter, Ladd, and Vigdor reported “having a graduate 

degree is not predictive of higher achievement compared to having a teacher without a graduate 

degree” (2007b).  While I am not saying my study indicates a predictive relationship between 

student achievement and teacher education, I did find multiple significant results that indicate 

students assigned to teachers with a master’s degree or higher perform better than students who 

were assigned to teachers with a bachelor’s degree.  Specifically, in five out of six English 10 

End-of-Course Assessments analyzed for this study, students assigned to teachers with a 
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master’s degree or higher outperformed students assigned to teachers with a bachelor’s degree.  

For teachers included in this study, English teachers pursue graduate programs in their 

designated teaching field to a much greater extent than their colleagues in other content areas.  

For example, there are seven English teachers from School B who have earned a master’s degree 

in English, while there are no math teachers from this school who have earned a master’s degree 

in mathematics.  This additional education in English content may directly support their ability to 

meet the instructional needs of their students.  This assertion is consistent with several studies 

presented in the literature review that indicated coursework in a particular content area has a 

positive relationship to student achievement (Croninger, Rice, Rathbun, & Nishio, 2007; Harris 

and Sass, 2007). 

Limitations of the Study 

The major limitation of this study was that all three schools included came from high-

achieving suburban communities.  As is common with high-achieving school districts, there are 

rarely teachers hired who do not have the required content area certification.  This prevented any 

significant results to be produced when analyzing the relationship between teacher certification 

and student performance.  Additionally, with the limited demographic diversity of high-

achieving school districts, there were times when there was an insufficient number of students in 

particular subgroups to generate any significant results.  

The teacher evaluation rubrics used by the schools in this study represent another 

limitation.  Each school had slightly different teacher effectiveness rubrics and their processes 

varied in regards to the teacher and evaluator training that took place prior to implementing these 

evaluation programs.  Despite these challenges, this sample was selected to increase the number 

of teachers and students analyzed to determine on a broader level if a correlation exists.  
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Although there are differences among these instruments, there are enough common attributes 

(same assessments, evaluation models meeting the state requirements, and curriculum driven by 

the same state standards) to make this study worthwhile. 

Implications   

For each research question addressed, there are implications from the results of the study.  

There are two implications from investigating the relationship between teacher evaluation scores 

and student achievement.  Based on the findings presented in the review of the literature that 

indicated elementary evaluators had the content experience necessary to support their teachers 

(Gallagher, 2004) and the lack of a consistent finding on the high school level in this study, high 

school principals should consider assigning evaluators with experience in the designated content 

area to assess their teachers.  When evaluators do not have experience in the content area they 

are evaluating, they may lack the pedagogical background necessary to support the development 

of the classroom teacher.  This implication reflects the ideas embedded in the scientific 

management framework by illustrating an example supporting that “practice can be improved 

through research” (Koontz, 1961).  

The second implication is the need for a more in-depth study to evaluate the relationship 

between teacher evaluation scores and student achievement.  This study investigated this 

question over a two-year period that was at the very beginning of the implementation of a new 

evaluation system.  Now that school districts in this state have spent several more years 

becoming familiar with and improving the evaluation system, it would be worthwhile for district 

leaders to spend time over several school years further investigating this relationship. 

There was one implication that came from investigating the relationship between teacher 

experience and student achievement.  This implication is concerned with supporting veteran 
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teachers.  When analyzing both the algebra and English 10 results, students assigned to a veteran 

teaching group were either outperformed by students assigned to a less experienced group of 

teachers or performed worse than all other teacher experience groups.  In order to address this 

concern, school administrators should give consideration to providing targeted professional 

development to veteran teachers in order to help them become more knowledgeable in current 

best practices and become rejuvenated in their chosen career. 

Another implication of the study comes from the student achievement results for students 

assigned to English 10 teachers with a master’s degree or higher. In five out of six English 

assessments analyzed, students assigned to teachers with a master’s degree or higher 

outperformed students assigned to teachers with a bachelor’s degree.  As stated previously, for 

English teachers included in this study, it is not uncommon for them to pursue graduate work in 

English.  Taking into consideration the studies presented in the literature review that illustrated a 

positive relationship between teacher course work in a specific content area and student 

achievement (Croninger, Rice, Rathbun, & Nishio, 2007; Harris and Sass, 2007), it is not 

surprising to see these results in my study.  Based on these results, high school principals should 

give consideration to assigning English teachers with a master’s degree or higher in English to 

courses that culminate with the students taking a state end-of-course assessment.  A final 

implication that comes from this portion of the study is for principals to investigate if there is any 

difference in student achievement between students assigned to teachers with a master’s degree 

or higher in their content area and students assigned to teachers with a master’s degree or higher 

in another discipline.  Considering the student achievement results presented in this study, if 

principals identify higher student achievement results for students assigned to teachers with a 



TEACHER QUALITY AND STUDENT ACHIEVEMENT                                                                                           149                                                                                              
  

master’s degree or higher in their content area, it may be worthwhile for teachers to pursue 

further education in their teaching field.  

Recommendations   

Several areas should be considered to further expand the investigation of this topic in 

order to develop a better understanding of the relationship between teacher quality and student 

achievement.  The areas worth further investigation include investigating schools with similar 

evaluation systems, expanding the sample size in more diverse settings to increase the 

confidence in the results, and conducting this type of exploratory study over a longer period of 

time.  These thoughts are further expanded below. 

 For the schools included in this study, each school was provided specific guidelines from 

the state department of education in regards to the elements that needed to be included in their 

teacher evaluation rubrics.  While the state provided a specific evaluation rubric each school 

could use, it was not a requirement for individual school districts to use those rubrics.  As 

discussed in Chapter 3, the three schools included in this study each used a slightly different 

evaluation rubric to assess their teaching staffs.  School A used the state-provided RISE 

evaluation rubric, School C modified the RISE rubric, and School B evaluated its teachers with a 

district-created teacher evaluation rubric.  While each of these rubrics evaluated teachers across 

four similar domains (Preparation, Instruction, Teacher Leadership, and Professionalism) and 

scored teachers on a four-point scale, by having differences in the evaluation instruments, I am 

concerned about inconsistencies in how the teachers were evaluated and what their evaluation 

scores indicate.  For future studies, I recommend only including schools that utilize the state-

provided RISE Teacher Evaluation Rubric or schools that use the exact same evaluation tool.  

This will help provide more-reliable teacher evaluation data. 
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 This study included three suburban high schools near a large Midwestern city with a total 

student enrollment of nearly 10,000 students.  As discussed previously, each of these schools 

scored well above the state average for the required state tests, had low poverty rates, and limited 

ethnic diversity.  The demographics of these three schools provided some limitations to the 

study, which included analyzing the relationship between all teacher quality variables and the 

variables representing different socioeconomic and ethnic groups.  Additionally, these schools 

had a very low number of teachers without the proper certification and investigating the 

relationship between teacher certification and student performance was not feasible.  In order to 

more fully investigate these relationships, including a larger sample of schools that include both 

inner-city and rural communities, would be worthwhile.   

 An additional recommendation for future research is to collect and analyze data that 

spans more than two school years.  For this study, each school provided teacher quality and 

student achievement data for the 2012-13 and 2013-14 school years.  The 2012-13 school year 

was the initial year the state department of education required school districts to evaluate their 

teachers utilizing a teacher effectiveness rubric.  It is likely each school included in this study 

made adjustments to its evaluation processes as they learned how to evaluate using this rubric 

and it is not unreasonable to think there were some differences in the evaluation scores between 

the two school years because of this.  Additionally, it is possible the teachers being evaluated 

also learned the expectations of their evaluators and made adjustments as well.  Adapting to the 

constraints and expectations of this new process supports the ideas of organizational learning and 

organizational change that are foundational concepts of Institutional Theory (Hanson, 2001).  As 

illustrated by these examples, conducting this study over a longer period of time would help 
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reduce the impact of unique teacher-related or student-related conditions that may arise during an 

isolated school year.  

Concluding Remarks  

The study strived to investigate the relationship between teacher quality and student 

achievement.  Specifically, this study was designed to explore the relationship between teacher 

evaluation, teacher experience, teacher education, and teacher certification, and the student 

achievement results for state End-of-Course Assessments for Algebra I, Biology, and English 10.  

In some cases, the results of this study show certain teacher quality data pieces are worth 

considering when making teaching assignments.  The strongest and most consistent result 

indicated students assigned to English 10 teachers with a master’s degree or higher outperform 

students assigned to English 10 teachers without a master’s degree or higher.  This result was 

consistent with other studies discussed in Chapter 2 and reinforces the importance of teachers 

pursuing additional coursework in their content area.  Exploring certain aspects of these 

relationships further could reveal additional teacher quality data points worth considering when 

making teaching assignments.  
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Appendix 

Table A1 

Biology Student Data 

   

 Year 1: 2012-2013 Year 2: 2013-2014 

       

School A B C A B C 

       

Students 1215 599 536 1225 591 628 

Mean ECA Score 599.7 558.5 536.2 599.0 555.3 541.1 

Male 49.4 52.8 45.5 51.1 51.9 51.6 

Female 50.6 47.2 54.5 48.9 48.1 48.4 

Free/Reduced 

Lunch 

10.5 18.7 18.5 11.1 15.7 18.5 

American Indian 0.1 0.5 0.2 0.1 0.2 0.3 

Asian 10.7 3.0 0.9 11.3 1.9 1.9 

Black 3.2 1.7 2.8 3.8 1.7 1.6 

Hispanic 2.3 3.8 4.1 2.4 1.9 6.5 

Multi-Racial 3.2 1.8 1.9 4.8 3.2 2.4 

Pacific Islander 0.3 0.0 0.0 0.2 0.0 0.2 

White 80.2 89.1 90.1 77.4 91.2 87.1 
Note.  Adapted from Department of Education (2016). Find school and corporation data reports. Retrieved 

August, 3, 2016, from http://www.doe.in.gov/accountability/find-school-and-corporation-data-reports.   
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Table A2 

English Student Data 

   

 2012-2013 2013-2014 

       

School A B C A B C 

Students 1141 558 563 1203 467 572 

Mean ECA Score 500.7 459.5 467.0 505.8 461.5 460.9 

Male 47.5 55.9 51.7 48.8 54.6 47.2 

Female 52.5 44.1 48.3 51.2 45.4 52.8 

Free/Reduced 

Lunch 

11.0 10.9 18.8 10.5 17.6 18.7 

American Indian 0.4 0.2 0.2 0.1 0.2 0.2 

Asian 10.5 1.6 1.6 10.1 3.2 1.4 

Black 3.3 1.3 2.5 3.8 1.7 2.8 

Hispanic 2.7 2.7 4.1 2.2 2.8 4.7 

Multi-Racial 4.0 0.4 2.1 3.2 2.1 1.9 

Pacific Islander 0.3 0.0 0.2 0.4 0.0 0.0 

White 78.7 93.9 89.3 80.1 89.9 89.0 
Note.  Adapted from Department of Education (2016). Find school and corporation data reports. Retrieved 

August, 3, 2016, from http://www.doe.in.gov/accountability/find-school-and-corporation-data-reports. 

 

 

 


