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ABSTRACT
This study used existing third-grade ISTEP+ data from a cohort of Evansville Vanderburgh
School Corporation students to evaluate various non-experimental methods for estimating
teacher effects on student test scores. The study considered the impact that first-, second-, and
third-grade teachers had on student performance as measured by the Indiana standardized test in
third grade by looking for recognizable patterns of success based on teacher assignment in a
cohort of 350 students. By making the assumption of randomness in assigning students to
teachers and controlling for student transience, demographics, and teacher movement, the
variances of mean ISTEP+ scores were examined to determine and quantify differences based on
teacher links. Descriptive statistics summarized possible patterns of success based on teacher
links for the cohort as a whole and each school individually by grade level. Differences among
teachers by grade level were examined by using an ANOVA model. Regression analysis was
used to probe patterns of achievement based on teacher combinations as well as the predictability
of ISTEP+ scores based on first-, second-, or third-grade teachers.
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CHAPTER 1

INTRODUCTION
Hundreds of millions of dollars are spent each year researching and providing resources
to K-12 education. The investment is well intended, but good intentions are not enough.
Important decisions about schooling happen every day, and to assure that those decisions are
sound, relying on evidence is much better than relying on emotion or the way it has always been
done. No one wants an undereducated populace, no one believes the economies of the 21st
century can survive with a mediocre workforce, and parents most notably want the very best for
their children. With parents, community members, governing bodies, and educators focused on
the same goal and with ample resource allocation and a substantive motivation to improve the
system, it would seem that the task to significantly increase student achievement scores across
the nation would be possible. The motivation to change the way education is delivered is clear,
but empirical evidence that informs those who make the decisions continues to be a critical
element that often is missing. During the past 20 years, research about teaching and learning has
increased. Moreover, three conclusions can be drawn: teachers are the most important in-school
factor in determining student achievement, teacher effectiveness varies widely, and those
differences have a long lasting effect on students (Chetty, Friedman, & Rockoff, 2011; Marzano,
2003). This study attempted to add to the body of research that links teacher performance to
students and, additionally, provide information about the impact that first-, second-, and third-
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grade teachers have on a child’s subsequent academic achievement. The implications for
policymakers, parents, and especially building administrators are strong. The school a parent
chooses for his or her child, the grade level a building principal assigns to teachers, and the
investment of finite resources among schools are decisions that would benefit from additional
data to inform the decision maker.
Creating and maintaining the multifaceted back-and-forth relationship among individuals
that is a necessary catalyst for learning is plagued with variables that significantly impact that
interaction (Marzano, 2010). Students and teachers with unique backgrounds built upon diverse
external influences produce school cultures that are complicated, sensitive, and constantly
evolving. For the most part, studies that focus on the contribution of primary teachers tend to
rely on observation and subjective criteria that are difficult to quantify. Humanity is complex
and the actualization of learning is difficult, one size does not fit all; and it is deeply emotional
and messy most of the time. However, this study endeavored to use inferential statistical
analysis and existing data to quantify the contribution of first-, second-, and third-grade teachers
in student academic achievement.
The concerns of society regarding the creation and transference of knowledge, processes,
and skills are no different than those of societies dating as far back as Socrates. The objective is
the same. Generally, human beings want to live together in a safe, comfortable, and efficacious
community. In order to create a thriving community, it is imperative that knowledge, processes,
and skills be shared and refined from one generation to the next. If this progression does not
happen, societies fracture, deteriorate, and then die.
In pursuing this goal, educators and other stakeholders find that the devil is in the details.
With over 40 years of solid research as a base, it is now generally held that teachers matter and
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the quality of these teachers varies considerably (Hattie, 2008). In the 1960s, the common
attitude and expectation in the classroom was that teachers could only do the best they could with
the students they had. Children from disadvantaged backgrounds and with limited support at
home were not expected to achieve at the level of middle class or affluent students (Coleman et
al., 1966). However, as social scientists continued to build on the research, the results of many
studies began to point to the probability that there was more to the teaching and learning
equation. Teacher quality and classroom practice were beginning to bubble up as primary
predictors of student achievement (Hattie, 2008).
Good (2010) conducted a study describing how teachers interacted differently with
students who they perceived to be high versus low achievers. Subsequently, the study was
published and others began to take notice. A study such as Good’s stoked the conversation about
the interaction between student and teacher. Building on this idea, a field of study based on
teacher effectiveness emerged during the 1970s. Individuals who were interested in educational
issues continued to examine the student’s circumstances of birth and inherent ability as strong
predictors. They were influential. They were, however, not the most dominant factor
(Anderson, 1979; Nye, Konstantopoulous, & Hedges, 2004). Further studies indicated that
effective teachers appeared to be successful with students of all achievement levels regardless of
the composition and heterogeneity in their classes (Wright, Horn, & Sanders, 1997). Classrooms
in which students were making significant gains in skills acquisition and knowledge were being
linked to teacher behaviors, mindsets (Dweck, 2000), expectations (Rosenthal & Jacobson,
1968), and student perceptions of teacher quality (Darling-Hammond, 1997). An articulated
knowledge base, deliberate practice, and the ability to know what to do and when to do it,
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dependent upon the context and the needs of the student, were correlated to student achievement
(Ericsson, 1991; Marzano, 2010).
Over time, the research demonstrated incontrovertibly that teachers are key components
in affecting student achievement. With a solid foundation to support this premise, the focus
began to shift from Coleman’s et al.’s (1966) theory of home life and circumstances of birth to
quality of classroom experience. Consequently, considerable finger-pointing manifested
followed by a myriad of silver bullets designed to fix the problem. Throughout this disorderly
period of second order change (Marzano, McNulty, & Waters, 2003), federal and state
governments became inexorably linked to schooling. More than ever before, legislators who
held the public trusts took that contract seriously and began insisting on accountability or return
on investment. Teacher unions, similarly dedicated to protecting the members from assuming all
of the responsibility for student learning, dug in. As with any important issue, the narrative
swings widely from one position to the other and this movement continues with ferocity today.
Eventually the actions tied to the debate will settle upon a centralizing position within this
continuum of dissonance, but until that time, children continue to go to school, growing older
with each passing day. There is no calling a sidebar to discuss options or opportunities while
struggling through emotions and logistics tied to the issue.
Children are born with a natural quest to know. Piaget (1954) argued that children sought
equilibrium between their mental organizations or schemas and their external environments.
Their time is spent being curious and exploring the world, as little children are immersed in an
environment of stimuli. With the multitudes of stimuli in today’s world of emergent technology,
one can surmise that making sense of all that is around them is a full-time job. Deci and Ryan
(1985) contended that human beings have an “inherent tendency to seek out novelty and
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challenges, to extend and exercise their capacities, to explore, and to learn” (p. 27). Novak and
Cañas (2002) indicated that preschool children are marvelously adept at meaningful learning;
however, upon entering school structured with an emphasis on rote memorization and recall,
cognitive connections decrease. Older children are less likely to invest their time on things that
they find irrelevant or do not tend to fit with their schema (Kashdan, 2009). They have
developed filtering systems that keep out or slough off stimuli that either cause them harm or do
not interest them (Sprenger, 2005; Willis, 2010). Schlechty (2002) considered students to be
customers, arguing that students make a choice to be involved in their schooling. If the teacher
does not deliver novelty, choice, and content that are interesting, the customer will leave and find
something elsewhere. The student does not need to get up and physically walk out, he or she just
tunes out. Csikszentmihalyi (1990), researcher and philosopher, wrote, “Today’s teenagers show
the symptoms of the malaise” (p. 15). Learning becomes an external imposition when schooling
starts. However, children in the primary grades tend to believe the teacher is all knowing, lives
at the school, and does not engage in everyday societal tasks such as grocery shopping. They are
inclined to trust in the teacher’s competence and character, his or her fundamental goodness and
best intentions. Generally primary-grade children do not make conscious decisions regarding the
relevance of the lesson or the teacher’s instruction (Bronson & Merryman, 2010).
The young child’s less discriminating attitudes about what is important to learn afford
educators and researchers the opportunity to investigate the amount of learning that can be
attributed to each of the primary grades, K-3. The ability to link student Grade 3 standardized
assessment outcomes to primary grade teachers could provide insight into the possible
cumulative impact that teachers have on student achievement. Although the statistical
assumptions are robust, this capability provides an empirical data point that can be used in
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evaluating teacher quality and effectiveness of instruction (Kane & Staiger, 2008; Rothstein,
2010).
All states employ some form of standardized tool to assess the academic achievement of
students within their jurisdictions. In Indiana, the ISTEP+ is the tool used to measure student
achievement in the subject areas of English/language arts (ELA), mathematics, science (Grades 4
and 6), and social studies (Grades 5 and 7). ISTEP+ describes student achievement levels
according to the Indiana Academic Standards that were adopted in November 2000 by the
Indiana State Board of Education. An applied skills assessment and a multiple-choice
assessment, which are required components of the ISTEP+ program, are used to measure these
standards once per year. Presently, test items are based on the Indiana Academic Standards
identified by subject matter and grade level; however, the intent is to move toward assessing
Common Core State Standards by 2014. This high-stakes test administered to students in Grades
3 through 8 continues to be tied to resources, accreditation, and school accountability (Indiana
Department of Education, 2012b).
With the proliferation of technology and the speed with which we now access data
sources, the ISTEP+ snapshot of student learning is administered in the spring and the results
returned prior to the conclusion of the school year. The intent of the springtime administration is
to provide student performance data that are reflective of what the student had learned during the
school year. Algorithmic formulas calculating students’ academic growth in comparison to their
peers are now part of the statistical picture. Districts, teachers, and parents are certainly provided
a broader set of metrics to consider in terms of student academic achievement. Tracking student
gains after Grade 3 is determined with the students’ academic growth score as well as
achievement cut score, but unlike subsequent grade teachers, presently the Grade 3 teacher
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stands alone as being responsible for learning up to and through the third grade. A tacit
assumption often comes with those Grade 3 scores that the student learning originates from and
can be attributed solely to the Grade 3 teacher.
Statement of the Problem
The present student achievement and school accountability model, which utilizes ISTEP+
scores, does not take into account students’ previous academic instruction and experiences (Kane
& Staiger, 2008). Teachers are assigned students who possess attributes that vary in ways that
may not be able to be measured by a standardized test score. Student factors such as intrinsic
motivation, home environment, unmeasured prior experiences, and parent engagement most
certainly impact student achievement gains. The configuration of a teacher’s classroom may also
reflect the principal’s bias or preferential treatment of a colleague, ability grouping, and parent
requests. The difficulty of measuring and then assigning levels of learning to specific teachers
while controlling for these factors is problematic (Rothstein, 2010).
Significance of the Study
The significance of this study was to increase the research base that focuses on the link
between teachers and student achievement. The findings have the potential to avail the principal,
district leadership, and policymakers insight into the powerful impact routine decisions might
have on learning in the building. For example, knowing the teachers in the school who produce
the best readers would certainly shape the principal’s teacher placement strategies. An additional
benefit would be to direct and provide differentiated professional development that builds on
teacher strengths or addresses weak instructional practice.
Having the knowledge that the second-grade teacher has more impact on student success
in middle school than does the third-grade teacher would likely influence the decisions made by
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building principals and district-level administrators in how teachers are assigned to buildings and
grade-level configurations. Policymakers would benefit from empirical evidence to assist them
in investing the finite resources available to the district in the most effective manner. As a result
of legislation throughout the country that connects teacher evaluation to student performance,
providing a measurable connection between teachers in the non-assessed grades to student
achievement in the assessed grades would provide further information as states or districts
develop new teacher evaluation systems. Exploring the impact that first-, second-, and thirdgrade teachers had on Grade 3 ISTEP+ scores would add further insight into the national
accountability movement and increase the body of relevant research regarding the teacher’s
influence on student learning.
Purpose of the Study
The purpose of the study was to explore and quantify the contributions to student
achievement from first-, second-, and third-grade teachers utilizing Grade 3 ISTEP+ scores by
analyzing a narrow cohort of students based on the following criteria: overall mean achievement
scores in both math and ELA among the study sample; as school and first-grade, second-grade,
and third-grade-level subgroups; and teacher subgroups within the grade level. The statistical
results could be used as a non-experimental method for estimating teacher effect on student test
scores.
Research Questions
The following questions were developed to guide this study.
1. Are there recognizable patterns of success in first-, second-, and third-grade teacher
combinations in third-grade ISTEP+ scores? ISTEP+ scale scores were organized
and summarized by using a descriptive model which included the following: the
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mean, standard deviation, and standard error for combined math and ELA of the
cohort; math and ELA separately for the cohort as a whole; and the mean, standard
deviation, and standard error for each school, grade level, and classroom separately.
2. Are there significant differences in classroom mean ISTEP+ test scores among
teachers at an individual grade level? This question was addressed with an analysis
of variance model or ANOVA that used the F-ratio to test for classroom difference
for each teacher at each school at each grade level. For example, was the mean
difference in the third-grade ISTEP+ score significant if a student had been in
Teacher A’s first-grade class as opposed to Teacher B’s first-grade class?
3. Are there patterns of success in first-, second-, and third-grade teacher combinations
reflected in third-grade ISTEP+ scores? Do first-grade, second-grade, and third-grade
teacher combinations predict a significant proportion of the variance in third-grade
ISTEP+ scores? The question was addressed by using a simultaneous multiple
regression models. A system of dichotomous coded variables identified the unique
teacher combinations. The model used Y if a student was linked to a particular
teacher or combination of teachers for the purpose of instruction and N if the student
is not.
4. Are third-grade ISTEP+ scores predictable based on first-, second-, or third-grade
teacher? This question was addressed using a simultaneous multiple regression
model. Dichotomous coded variables Y or N identified a student’s exposure to a
particular teacher. An equation that provided the line that best described the
relationship for the set of X and Y data were generated. Using the defined equation, a
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relationship between teacher exposure and student ISTEP+ score was determined then
analyzed.
Null Hypotheses
H01. There are no recognizable patterns of success on grade ISTEP+ scores that can be
attributed to any single or combination of students’ first-, second-, and third-grade teachers.
H02. There are no significant differences in third-grade classroom mean ISTEP+ scale
scores among students assigned to specific teachers at any previous individual grade level.
H03. There are no patterns of success in first-, second-, and third-grade teacher
combinations reflected in third-grade ISTEP+ scores. A significant proportion of the variance in
third-grade ISTEP+ scores is not predictable using first-grade, second-grade, and third-grade
teacher combinations.
H04. Third-grade ISTEP+ scores cannot be predicted based on first-, second-, or thirdgrade teacher.
Definitions of Terms
Beginning of the year adjustment is the redistribution of students in Grades 1, 2, and 3 to
balance class size and/or comply with the teacher collective bargaining agreement (Evansville
Vanderburgh School Corporation and Evansville Teacher Association, 2010).
Highly qualified teachers (HQT) are deemed highly qualified if the following criteria are
met: (a) hold a bachelor's degree, (b) attain full state certification or licensure, and (c) show
proficiency in each subject taught (U.S. Department of Education, 2012a).
ISTEP+ is the measure of student achievement in Grade 3 math and English/language
arts (Indiana Department of Education, 2012c).
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Official enrollment or pupil membership date is the date that an official count of students
in a school is determined and reported to the Indiana Department of Education (Indiana
Department of Education, 2012b).
Random distribution is a randomized placement of students in classrooms based on
student–teacher ratio and gender balance (Rothstein, 2010).
Socioeconomic status is “the economic and sociological combined total measure of a
person’s work experience and of an individual’s or family’s economic and social position in
relation to others, based on income, education, and occupation” (“Socioeconomic status, 2012,
para. 1).
Teacher, for the purpose of this study, is defined as a certified professional employee
who provides instruction to students.
Title I status is the economic circumstance that identifies students at or below the poverty
level as defined by the federal government (U.S. Department of Education, 2012a).
Assumptions
The assumptions of this study existed in the following manner:
1. Students were randomly assigned to teachers.
2. The ISTEP+ was administered to students with fidelity and based on standards for
ethical practice.
3. The ISTEP+ state assessment questions did not change during the years of the study.
4. The average age of the students whose data were used was nine years old.
5. Data used in the study were selected from official EVSC reports submitted to the
Indiana Department of Education.
6. Data were linked together using a common date.
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7. Students received a standard curriculum across all schools and at each grade level
(Indiana Academic Standards).
8. Teachers were highly qualified to teach each grade level set of standards.
9. Teachers in each school and in each grade level were exposed to the same
professional development in regards to curriculum alignment, data analysis, and
effective instructional practice.
Delimitations
Delimitations of the study existed in the following manner:
1. The existing data available from the Evansville Vanderburgh School Corporation
(EVSC) during the time period 2008 through 2011 were used for this study.
2. Elementary schools with the grade level configuration of kindergarten through Grade
5 from the EVSC were included in this study.
3. The principal of each building remained the administrator throughout the length of
the study.
Limitations
Limitations of the study existed in the following manner:
1. Controlling for a precise teacher-student link, the population of the study included
EVSC first-grade students during the year 2008-2009 from a possible pool of 20
elementary schools. Diversity of schools identified for the study reflected population
demographics present in the district at large.
2. Students were randomly distributed among teachers in each grade level within the
building. EVSC district-level administrative practice provided building level
principals the autonomy to assign student to particular teachers.
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3. School socioeconomic status, culture, climate, policy, and procedures may vary
among the schools.
Summary and Organization of Study
It is clear and supported by considerable research that teachers have a profound impact on
student achievement. Learned educators as far back as John Dewey have recognized that
connecting with students to stimulate and be a catalyst for authentic learning is a multifaceted
human collaboration (Deci & Ryan, 1985; Dweck, 2000; Marzano, 2003; Wiggins, 2010).
Within the learning paradigm, all participants bring with them a confluence of cognition,
emotion, past experiences, and innate tendencies. Even though the teaching and learning
interaction is complex, it can be assessed and the contribution of each teacher measured. Our
society requires that children be provided with a foundation of skills, knowledge, and mental
processes that will ensure their future success and it is our responsibility to provide quality
teachers to do just that. There are substantial implications in terms of education policy, political
power, and resource distribution. The review of the literature establishes the widely used link
between standardized test scores to school attainment, earnings, and aggregate economic
outcomes (Angus & Mirel, 1999; Hanushek, Jamison, Jamison, & Woessmann, 2008).
This study is divided into five chapters. Chapter 1 provided an introduction for the study,
a statement of the problem, the purposes of the study, research questions, null hypotheses,
definition of terms, assumptions, delimitations, limitations, and a summary and organization of
the study. Chapter 2 provides a review of the literature that summarizes the evolution of
schooling from 20th century educational reform movements to current efforts to link teacher
accountability to student academic growth and achievement. Chapter 3 describes the
methodology and design of the study; population parameters, source of data, and methods of
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analysis. Chapter 4 states the findings to questions posed in Chapter 1. Chapter 5 presents a
summary of the findings, conclusions, and a discussion of immediate implications and
suggestions for further study.
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CHAPTER 2

REVIEW OF RELATED LITERATURE
The goal of this study was to provide additional information to add to the current body of
research intended to inform educators, policymakers, and the general public when making
decisions that impact public education. The review of the literature is organized in five parts: an
introductory rationale for the public’s increased interest in student academic achievement; a
summary of the foundation of our present public education model; a discussion of significant
reform movements throughout the 20th century; and an examination of topics that currently
surround educational debate, including teacher impact on student achievement, teacher quality in
terms of performance measures, innovation and its funding both public and private, and
accountability for student achievement.
Searching for the silver bullet to “fix” public education is a multi-billion dollar enterprise.
Big money intimately involved in a variety of school reform enterprises and the rationale behind
the $5 billion taxpayer financed Race to the Top has caused a tidal wave of innovative initiatives
and unrelenting national discussion (U.S. Department of Education, 2009). Even though there
are rules of compliance, district leaders welcome the potential additional funding. The dollars
being pumped into promising models come from philanthropists like Bill and Melinda Gates and
charitable groups like the Wallace Foundation and Lilly Endowment. The Fordham, Brookings,
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and American Enterprise Institutes are also integral voices in the educational policy discussion
and private reform movements. Integral voices, such as Ladd, Noguera, and Payzant’s (2011) A
Broader Bolder Approach to Education, Michelle Rhee’s (2010) Students First Organization, and
Jeb Bush’s (2010) Foundation for Excellence in Education, have gained traction attracting scores
of members who prescribe to a specific educational agenda. These entities are committed to
keeping the pressure on those who seemingly support the status quo. A shift toward econometric
research has also become a guiding force in the business of school reform. Noted education
commentators John Chubb, Terry Moe, Eric Hanushek, Fredrich Hess, and Tony Wagner are
examples of the influential voices that tie economic results to student achievement outcomes.
The proliferation of commentary based on research and philosophical predisposition has found
an audience among citizens across the intellectual and social spectrums.
The dominant emphasis continues to be characterized by advocating structural changes
for systemic reform, including curriculum reconstruction, Common Core Content Standards
(National Governors Association, 2009), and performance pay, none of which currently have
been effective in penetrating the operational and isolationist siloed school systems (as cited in
Chubb & Moe, 1990; Hanushek, 1992; Hattie, 2003). Some of the reform efforts have taken
hold and several have shown relative increases in student achievement measures reflected in
high-stakes tests. Many of the reforms, however, have not brought about the anticipated
increases in student learning required to equip children for the rigors of life after high school.
The intense scrutiny of the practices and policies associated with education both public and
private is a worldwide phenomenon driven most notably in a climate of outcome-based
economic rationalism. Because political, economic, and industrial issues surrounding
educational effectiveness are sensitive and complex, the relevance of teacher quality and quality
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teaching intended to equip students adequately to meet the constantly changing demands of
modern society and the workplace have never been more important or widely debated (Ingvarson
& Rowe, 2007; Schlechty, 2000; Wagner, 2008).
In order to enter the debate, it is essential that learning and achievement be measured in a
standardized and understandable fashion. Parents and politicians make the assumption that the
standardized tests administered in schools adequately measure the right things: content, skills,
and processes that will enable children to become educated and productive citizens (Guskey,
2003; Marzano, 2005; Reeves, 2006; Schmoker, 2006, 2011). Because academic accountability
is everywhere, from neighborhoods of poverty to those of affluence, a sense of urgency has been
created (Data Quality Campaign, 2012). State legislators and school districts within the states
are interested in solutions. As a result, educational entrepreneurs are encouraged to innovate and
provide options that may enhance student achievement. In 2009, the consortiums, such as New
Profit, Public Impact, the Center for American Progress, and the American Enterprise Institute
who are often on opposite sides of the philosophical vision for improving education, collaborated
on Stimulating Excellence (Center for American Progress, 2009). The report advocated for a
more robust support from states and federal agencies to provide funding and flexibility for
innovation. It also identified very prescriptive models implemented across the country that held
promise of higher student achievement. Touting a research foundation supported by empirical
evidence, the System for Teacher and Student Advancement (TAP; National Institute for
Excellence in Teaching, 1999) and Knowledge is Power Program (KIPP; Henig, 2008) are two
programs which have gained nationwide attention. Each of these programs placed emphasis on
accountability and teacher quality as foundations for their success. Both highly prescriptive
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programs include significant professional development in lesson design, classroom management,
and engagement.
Adopting selected ideas from research has been helpful, but bringing the model to scale
and applying it to all schools in a community regardless of context has failed to bring about the
increased learning across the board. For example and as a direct response of the 2002 No Child
Left Behind (NCLB) legislation, the Reading First model was highly marketed as the method
that would provide all children the foundational skills essential for reading (U.S. Department of
Education, 2001). This program focused on implementing scientifically based strategies
intended to ensure effective early reading instruction in classrooms. Through Reading First,
states and districts received funding and technical support to apply the instructional and
assessment tools consistent with reading research. The intended result was that all children
would learn to read well by the end of third grade (U.S. Department of Education, 2012b). The
Reading First model was identified as the required model for many schools that were considered
failing under the NCLB accountability policies developed by the Department of Education. As
part of the model, the five big ideas of reading became an integral component of early reading
instruction in primarily Title I schools: phonological awareness, alphabetic principle, fluency,
comprehension, and vocabulary (National Reading Panel, 2000).
The remainder of the Chapter 2 examines the notion that student achievement depends
upon many factors, both within the confines of the school building and outside. Because
learning is a personal experience, creating the optimal conditions that lead to academic success
require a more indepth examination of its process. It is becoming increasingly more apparent
that in order to provide those conditions for each child, education as we know it much change.
One size does not fit all (Weisberg, Sexton, Mulhern, & Keeling, 2009).
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Foundations of our Present System
For thousands of years, it has been evident that those who hold the knowledge and
information have the power (Bacon, 1605). In emerging simple social structures, only a select
few were fortunate enough to be the owners and purveyors of knowledge. Kings, religious
leaders, and their inner circle of associates enjoyed the benefits of being educated and informed.
They brandished that associated power by lording over the ignorant masses. As communities
began to trade with others, commerce evolved and so did the opportunities for shared
information and knowledge. Universities and libraries were built and those affluent enough to
attend continued to hold the power. Even in the early years of our nation’s expansion, the more
prosperous citizens had access to information because education continued to be an expensive
commodity (Robinson, 2010).
The roots of America’s public education can be traced back to the Puritan and
Congregationalist schools in the 1600s. Religion was a catalyst in identifying a purpose for more
educated communities. Teaching children to read the Bible was the church’s ultimate goal
(Grelbrick, 1999). Common school reformers saw great value in the concept of educating as
many people as possible and their commitment provided a framework for the availability of free
elementary education in the 1800s. The instructional delivery model reflected the organizational
systems applied by emerging industry at that time. Children as the raw material matriculated
through a system in which teachers provided the knowledge and students absorbed it. The
finished product, if a high school graduate, was then certified as educated.
Education was regional and communities basically agreed upon the skills, processes, and
knowledge that students needed to know in order to be a productive citizen in the local context.
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The student’s job was to be compliant, accept information, and retain the knowledge provided by
the classroom teacher. Assembly-line education was the norm (Trilling & Fadel, 2009).
This factory-like structure flourished in the early 1900s. It was important for the general
welfare of the country that large masses of people obtained a basic set of skills and knowledge.
Providing students with an experience requiring a high level of cognitive demand was not the
purpose of schools at the turn of the century. If students were not successful in the classroom
configuration of the time, they would fall behind and then most likely drop out. The economy
did not require a large number of highly educated individuals because semi-skilled, non-skilled
jobs were abundant and farm work continued to be available for those who progressed through
the system or dropped out (Trilling & Fadel, 2009).
Looking at the larger enterprise of education, there was little or no connection between
the practice of teaching and the result of learning. The prevalent consensus was that some
students were capable of learning and some simply were not. Tracking students into vocational
studies was a common and appropriate practice. Many parents and teachers remained confident
that a useful education was one that prepared a child to earn a living, vote intelligently, spend
wisely, and be a good citizen (Hampel, 2008). Even though that same definition of education is
relevant today, there is a profound difference in the world in which children now live.
Today’s scholars, intellectuals, and theorists consistently point to antiquated content and
processes that constitute current public education (Hanushek et al., 2008; Hess, 2009; Robinson,
2010; Sprenger, 2010). Students can create their realities and retrieve facts instantly through
technology. Teachers are no longer the keepers of the knowledge. The definition of a useful
education may be consistent with the past, but in the opinion of most analysts, the content
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expectations of schooling have changed significantly. As Pink (2005) suggested different kinds
of thinkers were successful in previous decades.
A certain kind of person with a certain kind of mind—computer programmers
who could crank code, lawyers who could craft contracts, MBAs who could
crunch numbers. The future belongs to a very different kind of person with a very
different kind of mind—creators and empathizers, pattern recognizers, and
meaning makers. (Pink, 2005, p. 1)
School Reform Movements
The evolution of public education in our country has experienced three significant school
reform movements since 1900. With the understanding that information and knowledge were
necessary underpinnings for a productive viable nation, the first school reform movement began
with the spread of compulsory school attendance. In the United States, the first state to require
compulsory attendance was Massachusetts in 1852 when Horace Mann helped establish a
statewide system of education. The last state was Louisiana in 1917 (National Conference of
State Legislatures, 2012). Social reformers saw this as an opportunity to educate more students
at higher levels. During the decades prior to World War II, reformers advocated and succeeded
in increasing the number of school attendance days from 144 to 174. Student absenteeism
decreased and high school graduation grew from about 6% to 29% (U.S. Bureau of the Census,
2011). In the years following the World War II, college degrees granted by institutions of higher
education improved from 27,410 to 122,484 (U.S. Bureau of the Census, 2011).
The Second Reform Movement
After World War II, a second educational reform movement emerged as service men and
women were given the opportunity to attend college or vocational school through the
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Servicemen's Readjustment Act of 1944, more commonly known as the GI Bill (U.S.
Department of Veterans Affairs, 2012). This omnibus bill provided schooling for the parents of
the present baby-boomer generation. The promise of a good life included a solid education, and
the United States was committed to public education as the means of delivering on that promise.
After the war and into the 1960s, schooling was largely subject-matter centered and the
federal government infused a considerable amount of money into the development of curriculum,
teacher training, and research. Opportunities were available and the majority of Americans were
in the position to take advantage. This system of educational opportunity directly supported the
foundation of America’s middle class where college enrollment became more than a wish; it
developed into an expectation (Hampel, 2008).
Urgency Drives Reform
The Cold War and the successful launching of the Soviet satellite Sputnik in October of
1957 created an increased sense of urgency regarding the necessity of sustaining an educated
populace. An uneasiness regarding America’s place as the democratic superpower appeared to
be threatened. The discussion involving education changed from a societal issue to one of a
matter of national security.
Through focus and funding, the federal government inserted itself more boldly into what
had historically been a local or state function, public education. To meet the country’s need for a
more broadly educated population, different approaches were required. The Pursuit of
Excellence, published by the Rockefeller Brothers Fund in 1958 (Hurd, 1958), was just one of
several important reports published during the Cold War that emphasized more rigorous content
expectations. There was a shared belief that the United States was not producing sufficient
scientific minds. A series of reports that focused primarily on science education indicated that
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the technological breakthroughs were happening at an unprecedented rate (Hurd, 1958). This
phenomenon produced significant challenges for public education and that fact necessitated a
change in current educational practice. There was general agreement that the nation required an
“adequate supply of highly trained scientists, mathematicians, engineers, the society also needed
a highly educated citizenry that understood the scientific enterprise” (De Boer, 2000, p. 586).
The response to Sputnik precipitated an intentional effort to enhance the disciplines of science
and math in classrooms across the nation. Some educators of national prominence (Carnegie
Commission, 1991) cautioned that as schools turned out technically trained individuals, they
needed to create a balance that also supported science literacy as an intellectual achievement.
Discovery and exploration, according to Hurd (1958), was an essential component of education.
In the realm of classroom instruction, two distinct hypotheses began to emerge. One was
predicated in Bruner’s (1960) book, The Process of Education, whose approach supported a
learning process method or learning-how-to-learn emphasis rather than a curriculum designed in
subject matter silos. Many teacher education programs during the 1970s endeavored to train
teachers in the discovery or inquiry method of instruction that was based on Bruner’s design and
implications made by Hurd (1958). The curriculum and instructional design integrated the
content disciplines so that students re-encountered concepts in more complex forms as they
moved through the grade levels. The contrasting approaches, however, revealed separate and
isolated content disciplines and continued to be the most prevalent model of instruction practiced
in public schools throughout the nation.
Typical 1970s teacher education programs reflected Bruner’s and many of John Dewey’s
progressive education concepts (Mayhew & Edwards, 1936). Preservice teachers learned about

24
the importance of the emotional, artistic, and creative aspects of human development
(Westbrook, 1991) and how those concepts applied to teaching and learning in the classroom.
It became clear, however, that the veteran teachers in the classrooms were reluctant to
embrace Bruner’s (1960) model. Typically student teachers met with supervising teachers who
respected seat time, student compliance, memorization, and recall instructional delivery methods.
Assembly line instruction remained thoroughly entrenched in public school classrooms. In most
cases the integrated model, if attempted, did not replace traditional classroom practice. In typical
classrooms across the nation, the majority of teachers did not embrace the instructional model
that most likely created the environment for integrated learning (Reeves, 2006). Whether the
new design held promise or not, classroom instruction continued to proliferate the status quo of
uneven learning opportunities from child to child or school to school (Wong, 2004). The
brighter, college-bound students were afforded more intellectually demanding experiences; the
students who were going into the workforce directly from high school were prepared at a less
rigorous level.
The topic of student achievement and quality schools continued to dominate public
interest and policy during this time. In 1979 the Department of Education became a cabinetlevel department of the U.S. government under the Carter administration and began operating in
May of 1980 (Department of Education Organization Act, 1979).
The Case for Accountability
In 1983, a prominent report on American education ushered in the third major reform
movement (Bell, 1983). The report publicized a number of alarming statistics that refocused
attention on public education. Bell’s (1983) report successfully stressed the need for higher
levels of learning by all students. This resulted in the mobilization of a wide range of societal
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interest, resources, and expertise to address educational issues (Wong, 2004). The popular
notion was that a high school graduation rate of 50% could not be tolerated if our country was to
survive. Just as Sputnik created the awareness among the public that education could be a matter
of national security, so did A Nation at Risk. The report required that changes be made in the
educational system and proposed that educators be held accountable for student performance
(Wong, 2004). The job market demanded increased knowledge and more sophisticated levels of
performance from public school students (Bell, 1983).
The report commissioned under President Ronald Reagan in response to the performance
comparisons between U.S. students and students in other industrialized countries did not contain
an accountabilty mechanism to measure performance (Bell, 1983). The report was successful in
again bringing urgency and significant national attention to public education. Not since October
1957 had so much attention been focused on schools and the quality of curriculum and
instruction (Angus & Mirel, 1999). This position was advocated by the intellectual as well as the
blue collar communities. The reform movement was termed standards based by the former and
back to the basics by the latter constituencies. Regardless of the terms, both identified a
common purpose that emphasized basic subjects such as reading, writing, and arithmetic along
with a strong work ethic.
Standards for content and performance. The first federal reauthorization after A
Nation at Risk was the Hawkins-Stafford Amendments of 1988. The amendments emphasized
standards-based reform that created momentum for subsequent legislation. The Improving
America’s Act of 1994 changed the nature of accountability in federal legislation based solely on
rules and regulations that focused on fiscal procedures such as budgeting and uniform accounting
systems to accountability based on student performance (Wong, 2004). States were encouraged
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to develop more comprehensive systems that would define and measure student achievement in
terms of adequate yearly performance (AYP).
In 1989, President George H. W. Bush hosted an education summit in partnership with
the National Governors’ Association. The intent of the gathering was to set broad national
performance goals to be achieved by 2000 (Wong, 2004). Following the summit, a National
Education Goals Panel was established to identify academic goals, student assessments, and
standards of performance (Kendall, 1996). The goals panel identified standardization of content
and achievement as the primary objective. The panel also emphasized diversity and the
necessity of moving curriculum and instruction into the age of technology.
Identifying the knowledge, skills, and processes that would be needed and then retooling
the educational system to deliver was fraught with conflicting and contradictory ideas and
pathways to meet the objectives. The meaning of rigorous content and process standards was
impossible to reconcile among drastically divergent educational philosophies. The search for
effective policy that honored the range of community needs became increasingly more complex.
There was a broad consensus in the education community, however, that preparing students for
the challenges they would face in the future could not be achieved by applying solutions based
on traditional classroom practice. Ironically, the actions implemented by many communities and
states tightened the curriculum and began testing students on discrete and narrowly focused
content more frequently (Berliner, 2010).
Research meets pedagogy. Concurrent to the larger educational reform movements,
social scientists such as Rita and Ken Dunn, Michael Posner, and Howard Gardner were
designing and carrying out research certain to influence the teaching and learning debate (Sousa,
2010). Long-held assumptions about who could learn, how much could be learned, and what
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could be done if students did not learn emerged as topics of interest for a host of stakeholders:
legislators, educators, and the general public. The research on teaching surfaced as a topic of
particular interest. Even though John Dewey’s Laboratory School at the University of Chicago
had been in place since the early 1900s, for the most part, education had not been the beneficiary
of research-practice partnerships (Hinton & Fischer, 2008).
Persuasive research. One of the most influential reports in relation to teaching and
learning was submitted in 1966 as a response to the Civil Rights Act of 1964. The U.S.
Department of Health, Education, and Welfare commissioned a study to determine if schools
and/or schooling conditions had a significant bearing on student academic achievement
(Coleman et al., 1966). Public schools were relatively uniform in their configuration and
structure throughout the country; one teacher was responsible for a classroom of children.
Compulsory school attendance began in Grade 1 and continued through Grade 12 or until a
student reached 16 years of age. The Coleman et al. (1966) study was intended to determine if
equity existed in schools or if there were other more significant factors that influenced levels of
learning and student academic achievement. As a result of the study, the socioeconomic status
(SES) or circumstances of birth was identified as the most significant predictor of academic
achievement. The impact of the interaction within the classroom between the teacher and his or
her students was not cited as a major predictor of student success. Since student−teacher
relationships and classroom instruction had not been recognized as significant, teachers were
often evaluated on whether they were pleasant, well dressed, knew about their subjects, and were
their classrooms quiet and orderly (Danielson & McGreal, 2000). The predominant and
overarching goal in the classroom was to create upstanding citizens. Tacitly, academic
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achievement was not expected from every child, especially from those coming from
impoverished backgrounds.
Early findings. The principal implication that surfaced from the Coleman et al. (1966)
study was that schools as they were typically designed had very little impact on student
achievement. Student demographics were the deciding factor that influenced learning (Coleman
et al., 1966). As part of The Great Society initiatives promulgated by the Johnson
administration, federal dollars poured into programs that were created to attack the root cause of
non-achievement; primarily factors associated with poverty and race (Wong, 2004). Even today
through the Title system, federal dollars continue to be provided to districts in large part based
on the same criteria established during the Johnson administration. And with any type of
governmental funding, rigorous sets of standard conditions of compliance accompany the dollars
with little or no consideration for the unique needs of the community the funding is intended to
support.
The general interpretation gleaned from the Coleman et al. (1966) report contended that
the influence of school environment was not considered a significant contributor in producing
increased achievement. This interpretation woven into the fabric of educational debate and
analysis among policy makers and educators impacted the potential for higher levels of learning
significantly (Rivkin, Hanushek, & Kain, 2005). The unintended consequences associated with
this study were striking: if a child had the capacity to learn supplemented by an external
supportive environment then he or she would achieve academically. Among teachers, parents,
and students themselves, the predetermined outcomes for achievement had been set before
students even walked into the classroom. If the child did not learn, it was attributed to factors
other than school culture, misaligned curriculum, or ineffective instruction (Lakoff & Johnson,
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1980). The consensus was that factors outside of the school itself inhibited student learning
(James, 2007). Jencks et al. (1972) also corroborated Coleman et al.’s (1996) findings with the
assertions that typically schools did little to lessen the gap between rich and poor students or
between students who appeared to be more academically able and those who appeared to be less
able. The report offered little evidence that school reform efforts improved academic
achievement between students who lived in environments that offered opportunities to build
background knowledge and those who did not have those advantages.
Additional studies and commentary by noted educational researchers confirmed the
general interpretation of Coleman et al.’s (1996) research correlating student learning to student
background circumstances: “The higher the SES of the student’s family, the higher the academic
achievement” (Boocock, 1972, p. 32). “The positive association between school completion,
family socioeconomic status, and measured ability is well known” (Welch, 1974, p. 32). “SES
predicts grades, achievement and intelligence test scores, retentions at grade level, course
failures, truancy, suspensions form school, high school dropouts, plans for college attendance,
and total amount of formal schooling” (Charters, 1963, pp. 739-740).
So strong was the acceptance of the relationship between academics and student home
circumstances, the claim was consistently cited and rarely questioned by researchers and
practitioners. In fact, the research findings varied considerably (White, 1982). White (1982)
conducted a meta-analysis of 200 studies that provided correlations between SES and student
achievement. The scope of the study revealed over 600 correlations, identifying four elements
associated with SES that related to a high degree with student academic achievement: income,
home atmosphere, and parent education and occupation all showed effect sizes of .38 or above.
Home atmosphere presented the strongest link to student achievement with an effect size of 1.42
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(White, 1982). White’s study did support the prevailing belief that achievement was largely
associated to SES, but he also asserted that home environment explained more variance in
achievement than did the other three factors combined. Fan and Chen (2001) also found that the
home environment produced a .33 correlation on average and 10.89% of the variance in student
scores in their meta-analysis of parent involvement and their association to student achievement.
The meta-analysis by Hattie (2008) and additional individual studies by White (1982) and
Fan and Chen (2001) certainly were not the only investigations into the student achievement
issue. Intellectuals and policy analysts associated with the National Bureau of Economic
Research, the National Board of Professional Teaching Standards, and Urban Education
Partnerships along with philanthropic foundations embraced the need for further investigation.
Adding to the body of research, studies began to emerge especially from the social sciences
linking teacher and student expectations of learning with a student’s level of academic
achievement (Kamins & Dweck, 1999; Sanders & Rivers, 1996). As stated earlier, a significant
number of teachers carried with them the belief that they had little bearing on individual student
learning. Classroom instruction really did not matter one way or the other because the student’s
capacity to learn was set by factors independent of teacher-student interactions (Bornholt, 1991).
Lasting implications. For the next 20 years little changed in terms of increasing the
percentage of students who achieved at higher levels. The only break in this pattern was
accomplished through efficacious teachers, such as Jamie Escalante, the charismatic former East
Los Angeles high school teacher who taught the nation that inner-city students could master
calculus (Barth, 1999). Stories like this and incidental academic success in the midst of poverty
were celebrated but deemed anomalies. A list of beat the odds schools compiled by the
Education Trust in 1999 (Barth, 1999) surveyed to determine commonalities and characteristics
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among those schools. Along with aligned curriculum and home atmosphere, the importance of
the teacher–student interaction proved to be significant (Barth, 1999). Unless struggling students
were fortunate enough to be with teachers who applied effective pedagogy and believed they
truly impacted student achievement, the Coleman effect continued undiminished (Marzano,
2008; Rosenthal & Jacobson, 1968). The predominant belief continued to be that teachers were
not of significant importance in increasing student achievement (Boocock, 1972; Bornholt, 1991;
Charters, 1963; Coleman et al., 1966; James, 2007; Jencks et al., 1972; Lakoff & Johnson, 1980;
Welch, 1974).
Although John Dewey’s work in the early 1900s had provided ample insight into the
probable connection between the quality of instructional design and delivery as influential in
student achievement, the true impact of teachers on student learning had yet to be definitively
acknowledged. Based upon John Dewey’s attention to educational theory and practice, much of
the subsequent research regarding interaction in the classroom could be traced back to his work.
As researchers began to look more closely at the contributions of teachers in relationship
to student acquisition of skills, the national narrative was adding important content to the body of
research findings. Subsequent studies were linking student academic success with specific
identifiable teacher behaviors. A move toward a deeper analysis of the teacher-level impact
(Marzano, 2003) continued during the 1980s. For the purpose of analysis, teacher behaviors
were defined as decisions made by classroom teachers regarding instruction. Much of the
educational research during the 1990s focused on identifying specific teacher behaviors that
could be termed as effective or ineffective in relationship to student achievement. Because
assessing the impact of isolated behaviors was neither prudent nor to this point very successful,
researchers designed their studies to group behaviors into common categories. Instructional
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strategies, classroom management, curriculum design, and assessment tended to be the common
groupings for study (Cotton, 1995; Creemers, 1994; Danielson & McGreal, 2000; Marzano,
2000).
A significant study by Wright et al. (1997) measured the difference in student
achievement based on effective versus ineffective teachers. The following year an additional
study by Sanders & Rivers (1996) measured the cumulative effect that teachers had on students.
The study concluded that one year with an ineffective teacher was not debilitating, but the
cumulative effect of several ineffective teachers in a row could be disastrous (Sanders & Rivers,
1996). There was now a common belief that the connection between teacher actions and student
achievement had been made (Darling-Hammond, 1997; Goe & Holdheide, 2011; Good, 2010;
Hattie, 2003; Marzano, 2005; Nye et al., 2004; Sanders & Rivers, 1996).
Research and a Shift in Teacher Efficacy
Historically many have noted the concept of self-determination as a significant catalyst
an individual’s motivation to achieve. Gandhi (n.d.) observed, “If I have the belief that I can do
it, I shall surely acquire the capacity to do it even if I may not have it at the beginning.”
Bandura’s (1986) theory of self-efficacy explained and built on the notion of self-determination.
His theory of reciprocal determinism—a person’s behavior both influences and is influenced by
personal factors and the social environment—was an important component in behaviors linked to
achievement. The theory correlated with teachers’ classroom attitudes and interactions with
students. The back-and-forth feedback between student and teacher directly impacted the
student’s belief in his or her ability to achieve. Studies supported the theory that if teachers
perceived they had the capacity to increase student achievement, they exhibited behaviors that
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were more likely to produce that outcome (Dweck, 2000; Good, 2010; Kamins & Dweck, 1999;
Rosenthal & Jacobson, 1968).
Recent research in student motivation supported the concept of efficacy as a contributor
to increased achievement as well as the lack of achievement (Blackwell, 2007; Dweck, 2000,
2006). It has been posited that if students and teachers believe that intelligence is fixed and that
each person has a finite amount or that factors outside their control dictate achievement, then the
confidence that either student or teacher can affect higher levels of learning is diminished
(Wiggins, 2010). This fixed mindset has been accepted especially when applied to students who
live in poverty. President George W. Bush characterized the fixed mindset as “the soft bigotry of
low expectations” in a Florida speech in 2004 after the passage of the NCLB act (as cited in Noe,
2004, para. 1).
Many social and neuroscientists agree that expectations and mindsets impact both student
and teacher behaviors (Marzano, 2010; Willis, 2010). In one study with preschoolers, Cimpian
(2010) measured the impact that subtle praise had on student motivation to persist. The result of
the study indicated that there was no impact prior to a student making a mistake. Once the
student encountered difficulty, however, the teacher’s comments impacted student motivation to
persist in a positive or negative way. Students who were told initially that they were “good
drawers” were much more likely to feel sad and fail to look for strategies to fix the mistake than
students who were told that they “did a good job of drawing” (Cimpian, 2010, p. 315). Cimpian
(2010) additionally investigated children’s motivation in relationship to generic feedback.
Cimpian (2010) further studied the student’s exposure to generic language about
his or her ability to perform. The results of the study indicated that generic language
feedback was detrimental to children’s motivation when compared with exposure to
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analogous non-generic language.
The fact that a manipulation involving only a few generic versus non-generic
sentences (whose content was otherwise identical) had such a dramatic impact on
children’s behavior and attitudes toward a novel activity is a compelling
illustration of the power of this linguistic distinction. (Cimpian, 2010, p. 1337)
Cimpian’s investigations of verbal feedback to students supported research performed by
Dweck (2006) regarding the influence a teacher’s mindset has on his or her behavior and
subsequently on student efficacy. This belief had the ability to undermine both high
achieving as well as struggling students. Students who were identified as having an
above average IQ worried that failures were unacceptable because they were bright and
should therefore be able to achieve without effort. Challenges or missteps would
undermine their confidence about the amount of intelligence they possessed. Similarly, a
less than average IQ proved to create a false ceiling for both students and teachers in
terms of achievement levels (Mueller, 1998). In both cases, the fixed mindset gave
credence to the notion that innate and external factors determined the student’s level of
learning. Wholly, Dweck argued that if a student believes that work and effort can
improve his or her work or standing then he or she is much more likely to persist and
therefore to succeed. If a student believes that his or her work is a reflection of his or her
ability, then his or her confidence and motivation can be weakened (Dweck, 2000;
Mueller, 1998).
With the help of educational neuroscience, it is now known that intelligence is not fixed
but is something that can be cultivated through effort and education (Sousa, 2010). Educational
neuroscience and neuroimagery are an evolving scientific field that merges researchers in
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cognitive neuroscience, developmental cognitive neuroscience, educational psychology,
educational technology, education theory, and other related disciplines to explore the interactions
between brain functions and education. Currently, researchers in educational neuroscience have
investigated the neural mechanisms associated with many of the brain processes linked to
reading, math, genders, demographics, and learning difficulties (Coch, 2010). Educational
neuroscience intentionally connects research that has the potential to inform educational practice
(Posner, 2010; Sousa, 2010).
The brain has plasticity (Willis, 2010), and teachers are in the profession of changing the
human brain every day (Sousa, 2010; Wiggins, 2010). Neuroscience appears to have the ability
to identify changes in the brain that occur through an individual’s effort and practice. The study
of the brain does strongly suggest that individuals can improve their abilities with focused hard
work. In short, students and teachers with a growth mindset believe that intelligence is a
potential that can be realized through learning (Sprenger, 2010). Costa and Kallick’s (2008)
work surrounding habits of the mind explained that implementing classroom strategies that
employed a focus on work ethic and perseverance within a growth mindset had significant
positive impact on student achievement. As a result, confronting challenges, profiting from
mistakes, and persevering in the face of setbacks become ways of getting smarter (Costa &
Kallick, 2008; Dweck, 2006; Kamins & Dweck, 1999).
Accountability and Funding
By the mid-1990s, state and national legislatures formally tied public K-12 education
funding to the requirement that progressively more students would achieve minimum
competency levels each year. This requirement was articulated in the Goals 2000 report
commissioned through the Educate America Act (U.S. Department of Education, 2011). The
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link between accountability and achievement became stronger and legislatures had the power to
reduce school funding if students did not perform up to expectations. The most potent lever for
change, however, proved to be the practice of publicly identifying schools and districts that
succeed or fail to make consistent AYP. By the end of the 21st century, states had begun to
develop and adopt rigorous academic and accountability standards for both students and
educators. This movement was given increased credibility in 2001 through the passage of the
Elementary and Secondary Education Act, more commonly known as No Child Left Behind
(Goe & Holdheide, 2011).
Drawing on pertinent research, it was determined that within schools, teachers were the
single most influential factor associated with student achievement (Darling-Hammond, 1997;
Goe & Holdheide, 2011; Hattie, 2008). Hattie’s (2008) meta-analysis examined 58 studies that
focused on factors related to teaching and learning. By using effect size, it was possible to use
Hattie’s analysis to these interventions and their probable impact on student learning. In a rank
order list of effect sizes, teacher behaviors, instructional strategies, and classroom organization
had a larger impact on student achievement than did student SES or home environment
(Wiggins, 2011).
The overwhelming evidence provided by an increasing number of studies has linked
increased student achievement with the classroom factors involving the teacher (Anderson, 1979;
Darling-Hammond, 1997; Haycock, 1998; Marzano, 2010; Marzano, Pickering, & Pollock,
2001; Nye et al., 2004). This connection was made in the strongest terms by noted econometric
researcher, Hanushek (1992) who noted, “The difference between a good and a bad teacher can
be a full level of achievement in a single school year” (p. 3). Adding further support to
Hanushek’s conclusion, Harvard and Columbia researchers, Chetty et al. (2011), in a paper for
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the National Bureau of Economic Research, concluded that “a high value-added teacher makes a
student more likely to go to college, have higher salaries, and live in higher SES neighborhoods”
(p. 1). According to Weisberg et al. (2009), The New Teacher Project, a teacher’s effectiveness,
the most important factor for schools in improving student achievement is not measured,
recorded, or used to inform decision-making in any meaningful way. The University of
Tennessee Value-Added Research Center was created to oversee the development of an
evaluation system that would efficiently and effectively determine an individual teacher’s
influence on the rate of academic growth for student populations (Sanders & Horn, 1998). The
Tennessee Value-Added Assessment System (TVAAS) was designed to produce a measurement
that extended above and below grade level, collected longitudinal data, and used multivariate
statistical analysis that would produce unbiased and efficient estimates of teacher effectiveness
that resulted in student achievement. Using TVAAS data that encompassed approximately 3
million records of Tennessee’s entire population of Grades 2-8 as the measure, the study
concluded that one of the highest factors correlating with different rates of growth among
students was the instructor (Sanders & Rivers, 1996). Haycock (1998) wrote extensively on the
importance of great teachers. Citing evidence from a series of studies, Haycock further
supported the importance of well-prepared classroom teachers. Teachers’ proficiencies in deep
content knowledge and pedagogy combined with experience are all important elements that
characterize great teaching and teachers (Darling-Hammond, 1997; Haycock, 1998).
Because there continues to be a significant level of uncertainty about the reliability and
validity of how a teacher’s impact is measured, many teachers still subscribe to the notion that
their performance is affected by the students assigned to them. Based on the students they teach,
teachers might enjoy an advantage or they may be at a disadvantage in terms of effecting student
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achievement (Rothstein, 2010). According to Bandura (1986), “The beliefs that adults hold are
the best predictors of future decisions and behaviors. People regulate their level and distribution
of effort in accordance with the effects they expect their actions to have” (p. 129). Drawing from
Bandura’s theory and Dweck’s (2000, 2006) research as the foundation, the “Coleman Effect”
had and continues to have an impact on students. With the increased focus on accountability for
each child’s learning, teachers who have fixed mindsets that are reflected in low academic
expectations regarding entire groups of students are experiencing a heightened degree of anxiety
about their job performance.
Economics Drives Accountability
Econometrics has emerged as a measure of linking economic impact with schooling.
This research has become a force for educational reform in recent years. In searching the
Internet using the key words education and economics, topics relating to the cost of poor
education and the astounding economic impact it has had on the country are numerous.
Econometric research is now one of the factors used to craft education policy. There are
enormous societal and economic costs associated with education in general and high school
graduation in particular (Hanushek et al., 2008). The Alliance for Excellent Education (2010) is
only one organization that provides a factsheet that exposes the high school dropout concerns
and their financial and social costs to communities, states, and the nation. Estimates suggest that
3 trillion dollars were lost in the U.S. economy as a result of lost income opportunities, chronic
unemployment, incarceration, and the need for government assistance (U.S. Department of
Education, 2010b). It also has been estimated that if dropouts from the class of 2009 had
graduated, the nation’s economy would benefit from nearly $335 billion in additional income
over the course of their lifetimes (American Psychological Association, 2011). Additionally the
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U.S. Department of Education under the Obama administration has directed considerable
funding be available for turning around dropout factories (U.S. Department of Education,
2010b).
Assessing Teacher Impact
Based on their study, Nye et al. (2004) indicated that “there are substantial differences
among teachers in the ability to produce achievement gains in their students” (p. 253). The study
was not successful, however, in identifying what specific teacher characteristics were responsible
for the increased achievement. It was also suggested that teacher quality and the amount of time
dedicated to direct instruction outweighed the students’ SES as the primary predictor of
academic growth. Sanders and Rivers (1996) had argued in a previous study that with
appropriate measurements of teacher effectiveness, administrators have leverage.
. . . undeniable opportunities to minimize the near permanent retardation of
academic achievement of many students resulting from experiencing the most
hurtful teacher sequences. If the magnitude of the cumulative effects is not
diminished, then students are de facto being placed involuntarily in a lottery
where the “luck-of-the-draw” of the teacher sequence may play a most important
role in their life’s opportunities. (Sanders & Rivers, 1996, p. 6)
If the assertion is accepted that teachers do indeed wield great power over student
learning, then should they not be held accountable for that learning? Legislatures,
governors, and even the president of the United States believe that they should.
Metrics of Accountability
The goal is to find a way to measure and quantify what matters most in the relationship
between human beings as they interact with content, knowledge, and skills. A common
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statement in business cultures is “What gets measured gets done.” With the trend toward
employing business practices to increase accountability for student learning, it is imperative that
the metrics that are identified as indicators of achievement, academic growth, and teacher quality
are valid and measure what they are intended to measure (Hess & Fullerton, 2010). It is also a
necessity that the metrics are reliable and consistent in that measurement. Statisticians along
with policy makers continually search to find metrics that can be applied in a practical, efficient,
and cost effective manner (Hess & Fullerton, 2010).
In Ravitch’s (2010) commentary on the effects of the Bush and Obama administrations’
policies affecting schools, she emphasized the public’s frustration with education and the
unrelenting move to do something dramatic to reverse the trend. Billions of dollars through the
Race to the Top program are riding on the dramatic and innovative models that have been
identified by the Washington bureaucrats and wealthy foundations: Gates, Walton, Dell, Broad,
Fischer, Kellogg, and Lilly (Hess & Fullerton, 2010). The narrative regarding the innovative
models that tie test scores to teacher effectiveness is forceful and confident. States are lining up
to create teacher evaluation instruments with little or no data that supports the relationship
between teacher quality and standardized test scores (Ravitch, 2010). Public dissatisfaction and
a sense of urgency create the conditions for a “one size fits all” solution. Hess and Fullerton
(2010) argued, “A focus on collecting student achievement data in the past 10 years has
increased the amount of information school districts have, but these data are insufficient” (p. 1).
Hess and Fullerton suggested that integrating metrics identified by successful business models
could provide a menu of measurements that would be an effective tool for improving education.
Typically effective business models attribute their success to a system of rewarding positive
contributions and weeding out substandard performance. This organizational philosophy is now
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firmly entrenched in the present national educational reform movement, although a significant
number of reformers warn that using monetary rewards at best is ineffective and at worst does
harm in terms of increasing positive performance levels (Pink, 2009). Ingvarson and Rowe
(2007) reiterated Hess and Fullertons’s assertion for the most part. Ingvarson and Rowe (2007)
argued,
There is a crucial need for both a substantive teacher-quality/studentperformance/merit-pay research and policy agenda to one that focuses on the need
for capacity building in teacher professionalism (and its evaluation) in terms of
teaching standards related to what teachers should know and be able to do. (p. 1)
Rewarding performance. In an effort to reward effective teachers for their
contributions to students’ learning and motivate others to become better, a majority of the states
are relying on a corporate management model to reform their teacher evaluation practices. Most
models include student academic performance data (Mendro, 1998). States like Louisiana and
Tennessee have adopted a complex value-added model that includes critical individual student
factors such as SES, special education diagnosis, attendance, discipline history, as well as a
three-year history of test scores in core subjects. Because of the statistical complexity, the valueadded models have a number of significant limitations and most states have chosen a less
complex technique to derive student achievement metrics (Kane & Staiger, 2008; Sanders,
1998).
In the case of Indiana, the accountability process is matched more closely to the
Colorado, Delaware, and Florida models. The process is intended to generate an estimate of the
contributions from all teachers, even those who do not teach subjects or grades that are not
annually tested. Achievement data as well as a calculated growth score is now included in
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assigning a grade to each Indiana school (Indiana Department of Education, 2011a). However,
the reality of accessing valid data is almost impossible. The tested grades and subjects used by
most states are those required by NCLB: math and reading in Grades 3-8. Linking the scores of
students to teachers in those grades and subjects is less difficult but still imperfect (McCaffrey,
Lockwood, Koretz, & Hamilton, 2003).
During the session of 2011, the Indiana legislature codified the use of standardized test
scores as a component of a teacher’s evaluation. Senate Enrolled Act I (SEA I; Indiana
Department of Education, 2011d) specified that 51% of the teacher’s evaluation would be based
on student achievement scores, and teachers who were rated ineffective or improvement
necessary would not receive any increase in pay. The law also stated that schools should avoid
putting a student in a classroom taught by an ineffective teacher for two consecutive years. As a
direct result of SEA I, Indiana developed and recommended that school districts adopt the RISE
evaluation and development system to ensure teacher quality (Indiana Department of Education,
2011b). RISE is based on the following premise:
The teacher’s Primary Objective accounts for the learning of all students in a class
and all content standards in a course. Whether a teacher earns a Highly Effective,
Effective, Improvement Necessary, or Ineffective rating depends on the extent to
which he or she moves students from their starting point to achieve mastery.
(Indiana Department of Education, 2011b, p. 7)
There are two significant components of the RISE evaluation system: professional
practice and student achievement. The professional practice combines evidence of
instructional knowledge and skills, planning, and leadership with student academic
progress measured in three ways: individual growth model data, a school-wide learning

43
measure, and student learning objectives. Teachers can be rated as highly effective,
effective, or improvement necessary. The summative calculation to determine a teacher’s
rating is based on four principles:
1. Teachers should be treated as similaly as possible.
2. Classes that aren’t covered by growth-model data should not be excluded or
drastically underrepresented in the final weighting.
3. A teacher’s mix of growth model and non-growth model classes should be
reflected in the calculation.
4. Data in which we have most confidence is given the most weight. (Indiana
Department of Education, 2011a, slide 9)
It is clear that parents, teachers, and the community in Indiana and other states are keenly
aware of the importance of an educated populace. Even if the motivation for accountability
might be in most cases economic, the common good and the welfare of each and every child who
attends a public school cannot be underestimated. However, as simple and obvious as that
sounds the reality of what is measured and how it is measured depends upon which constituency
is utilizing the data (Goe & Holdheide, 2011).
Presently, there are very different camps, contradictory courses of action, and conflicting
expectations of what constitutes an educated student and thus an effective teacher. The
competing philosophies tend to align with either the economic business model based on
monetary performance incentives that champion “What gets measured gets done” or the broader
philosophy that integrates behavioral, social, and neuroscience as significant partners in
implementing quality curriculum and instruction that develops knowledge workers (Pink, 2009;
Wagner, 2008). The business model supports an emphasis on preparing students for
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standardized tests, setting benchmarks of achievement, and holding kids and teachers
accountable. Additionally, many states have adopted the practice that requires that Grade 3
students pass specific reading and math portions of the state standardized test or they are retained
in Grade 3. Kansas, Ohio, Florida, and Indiana are only a few of the states that have mandated
retention based specifically on third-grade reading scores (Penfield, 2010).
Complexity and ideology. Whether the focus is economic growth for the community or
an educated work force that can compete globally, the ultimate goal is the same. The debate
about how to achieve that goal is ideologically driven and at times educators and policy
advocates lose sight of where the real learning and intellectual engagement occurs. It happens
between and among students and teachers in America’s classrooms every day. The interaction is
complex; therefore, school accountability and quality indicators of effective teachers are issues
that those who advocate policy must consider carefully in terms of whether they support or
impede effective teaching and learning (Garii, 2006).
Influential models. The significant studies that have been done to determine teacher
impact have relied on standardized test scores obtained from the districts’ or states’ high-stakes
accountability tests. In a design to determine the individual teacher influence on student
achievement, Sanders and Rivers (1996), associated with the Tennessee Value-Added System,
based their model on Grades 2 through 8. Approximately 3 million student scores in
mathematics, reading, language arts, and social studies were available from the Tennessee
Comprehensive Assessment Program administrations. A cohort of Grade 2 students was
followed for four subsequent years. Teacher effects were estimated from a longitudinal analysis
by using a statistical mixed model process. Researchers found that there were dramatic
differences in achievement gains of students who were taught by a series of highly effective
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teachers compared to students who were taught by a series of ineffective teachers. With second
grade scores equalized for an even start, the teacher sequences resulted in a mean range
difference of 52 points in Grade 5 (Sanders & Rivers, 1996).
In Texas, studies have determined similar outcomes. Jordan and Mendro (1997) found in
working with the Dallas Independent School System that Grade 4 students who were assigned
highly effective teachers in sequence increased from the 59th percentile to the 76th percentile.
The groups of students who were assigned a sequence of three ineffective teachers decreased
from the 60th percentile to the 42nd percentile (Jordan & Mendro, 1997).
To create a clear understanding of the pressures of accountability and the implications in
terms of teacher quality, it is important to examine the influence of the teachers in the primary
grades. Standardized testing typically begins at the Grade 3 level. In Indiana, the ISTEP+ test is
administered in late April of the student’s third-grade year (Indiana Department of Education,
2011c). For all intents and purposes, the Grade 3 teacher assumes the responsibility for the
scores on that test. It is evident that the Grade 3 teacher does not have the sole impact on a
student’s achievement; therefore, it would be useful to determine the educational contribution of
the student’s previous teachers. The issues of teacher impact on student learning outcomes have
focused primarily on Grades 3 through 8; however, less focus has been directed toward the
probable cumulative impact of teachers over time within a school (Bressoux & Bianco, 2004;
Kane & Staiger, 2008; McCaffrey et al., 2003). In fact, there is scant research available that
provides valid measures to determine and, thus, quantify the impact of teachers who are not
specifically linked to students in the grades assessed by the standardized high-stakes test.
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Unmeasured Contributions to Learning
How is student academic growth measured in the grades prior to the official standardized
achievement test? Teachers bring with them to the classroom prerequisites such as content
knowledge, experience, coursework, and verbal ability. Each of these elements impacts student
achievement (Marzano, 2010). Children bring a variety of skills, experiences, knowledge, and
abilities to their educational experience as well. Bressoux and Bianco (2004) noted that there
was a gap in the literature regarding the possible cumulative effect. They attributed this gap to
the inability to make reliable student–teacher links over time. Presently only about 30% of the
states have the capacity to make the links that would be valid in holding teachers accountable for
student achievement (Berry, 2007). In any one school there could be varied combinations of
teachers, co-teaching configurations, and issues associated with climate and culture that could
significantly impact individual student learning and academic success (Aaronson, Barrow, &
Sanders, 2007; Marzano, 2003, 2010).
Research suggests that dropouts arise from an accumulation of various risk factors
throughout children’s schooling that peak in high school (American Psychological Association,
2011). It is increasingly evident that school dropout prevention must begin as early as possible.
Some researchers have identified early predictors of dropout in children before they are enrolled
in kindergarten. Vocabulary development appears to be a correlating factor in school failure.
Hart and Risley (1995) found that children living in professional homes heard 382 words an hour
whereas children raised in welfare homes heard an average of 167 words an hour. High
performing Grade 3 students had vocabularies about equal to the lowest-performing 12th
graders, and high school seniors near the top of their class knew about four times as many words
as their lower-performing classmates (Barr, Kamil, & Mosenthal, 1991).
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An optimal time in brain development is during the early childhood years between birth
and four years old. Unfortunately this is the period when most children are vulnerable to
environmental risks associated with poverty. It has been found, however, that quality early
childhood education and literacy development are vital and can mitigate the factors that tend to
interfere with cognitive and language skills development (Perrone, 1991). There is little
argument among scholars as to the value of quality preschool experiences. Studies have
indicated that teachers who understand early learning and apply that knowledge to their
interactions with children have a positive impact on early childhood education (Gordon, 2006;
Woodhead, 2006).
Acknowledging, investigating, and subsequently measuring the contribution and
effectiveness of teachers who comprise the non-tested subjects is probably the most challenging
aspects of designing a comprehensive and valid teacher evaluation system (Goe & Holdheide,
2011). Presently districts have no standardized tool to measure the impact of ancillary
contributions, and there is little literature that provides insight into the individual and cumulative
influence that primary teachers have on student learning. Formative assessments that track very
specific elements of skills development are widely used throughout the United States.
Unfortunately, in the search to identify effective teachers, formative assessments in the early
grades often are used to make determinations of instruction, rather than for instruction. These
are determinations that the assessments were not designed to make.
Purpose of Assessment Tools
In Indiana, districts have been provided access to the Dynamic Indicators of Basic Early
Literacy Skills (DIBELS, Center on Teaching and Learning, n.d.). The DIBELS measures were
specifically designed to assess three of the five Big Ideas of early literacy: phonological
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awareness, alphabetic principle, and fluency with connected text. DIBELS is a common
formative assessment approach that teachers use in determining a child’s progress in the
curriculum, often called mastery measurement. It is considered a general outcome measure
(GOM) whereby a teacher can determine if the student is learning and making progress toward
the long-term goal. GOMs are designed to assess the acquisition of a sequence of skills. As
students move along the continuum, teachers use the GOM formative assessment to inform their
instruction and provide interventions to support struggling students. Formative assessment is
characterized as assessment for learning and is contrasted with summative assessment, which is
assessment or evaluation of learning. The ISTEP+ is a summative assessment and Indiana plans
to use student scores as a significant measure of teacher effectiveness (Indiana Department of
Education, 2011c).
Relying on ISTEP+ as the measure for teacher effectiveness is complex, and
conventional wisdom continues to identify a myriad of implications and unintended
consequences associated with the use of any one measure that represents teacher quality or
student achievement. With that said, at least in Grades 3-8, states have access to summative
assessments. The necessity to investigate the individual or cumulative teacher contributions to
student learning is increasingly more important. The academic foundation derived from the
primary grades must be considered. A typical design utilized in testing students in Grades 3-8
was not designed for and is incapable of providing useful data regarding early learning. Issues
relate to the tests themselves give reason for caution and include the probable negative impact on
student curiosity and experimentation; the distortion of curriculum, teaching, and learning; and
the lowering of expectations.
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Tests that are appropriate for Grades 1 and 2 are different from those used in Grades 3-6.
Tests for younger children depend on pictures and vocabulary and administrator interpretations,
but later tests place greater stress on content. Consequently, high scores in early testing may not
carry over to later testing (Perrone, 1991). Assessments designed as formative measures cannot
be and must not be substituted to measure the foundational learning. On the other hand, it is
imperative that the contributions that primary teachers bring to student achievement be explored
and quantified (Meisels, 2003). The limitations identified in assessing young children
complicate the ability to capture the desired teacher effectiveness in the primary grades.
Hanushek (2010) supported the notion that teachers add the most value to improve
student achievement. In his research analysis of compensation models based on the value added
by individual teachers, he remarked that
cataloging the potential imperfections of value-added measures is simple, but so is
cataloguing the imperfections of the current system. . . . Even flawed value added
measures could advance the current system of personnel decisions that relies on
limited information about teacher effectiveness and often provides weak
performance incentives to teachers and administrators. (Hanushek, 2010, p. 9)
In essence, Hanushek (2010) posited that it would be prudent to implement new systems
if our intent is to use student data to reward effective teachers and motivate others to get better.
What we typically use as evaluation of effectiveness will not work because performance metrics
are not a part of the process.
The failure of teacher evaluation systems to provide accurate and reliable information
about effective instructional practice continues to confound school districts across the nation.
Most school districts operate under the assumption that teachers are interchangeable parts of the
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education mechanism. Very often the teacher transfer policy allows for or even requires a
teacher licensed in a particular discipline or for a range of grade levels to move from school-toschool or grade-to-grade without taking into consideration how one teacher differs from another
in terms of strengths and weaknesses. The Widget Effect (Weisberg et al., 2009) described this
pervasive systemic model that fails to recognize and respond to variations of teacher
effectiveness with kindergarteners as opposed to fifth graders, students from impoverished
backgrounds from those of affluence, or children in a rural setting from those in urban areas.
Teacher instructional practice and social interaction within the classroom are reduced to a set of
behaviors that can be identified with a checklist (Weisberg et al., 2009). Ingrained behaviors and
district policies exacerbate the problem. As a rule teacher evaluation systems do not differentiate
among the most effective teachers to the least effective teachers.
Summary
There is much to be fixed in public education. Teacher quality and classroom practice
are now under the microscope. As research interfaces with pedagogy, educators must be
cognizant of the limitations of the commingling as well as the obvious benefits. Research can
inform our classroom practice, but we should not expect research to provide the silver bullets. A
collaboration or integration between research and pedagogy can ensure that decisions are
informed by the facts and insights that science can provide. Because teaching and learning are
not isolated and insulated interactions among human beings, education leaders should not expect
research to ultimately resolve disparate policy disputes. Research and data can, however, create
discontent with present policy and practice. It can create a climate of continual questioning and
analysis that can be based on more than intuition and theoretical suppositions. The thoughtful
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assimilation of data and research into educational policy issues provides powerful levers for
improving schools and student learning (Hess, 2009).
On any given day, the state of education is either at the forefront of the public debate as
with the resignation of Michele Rhee (Moroney & Young, 2010) and the 2010 premier of
filmmaker Davis Guggenheim’s Waiting for Superman (Corliss, 2010) or a continual simmering
undercurrent. Public scrutiny and accountability for student achievement are not going to
diminish; therefore, deliberate and thoughtful consideration of the commonly used indicators of
teacher quality must closely relate to achievement gain. Presently, observed teacher
characteristics do not necessarily represent teacher quality. It is also unlikely that a single
standardized test score will give a much better measure of effective teaching (Hanushek, 2010).
The review of the literature suggests that in trying to improve education in America, the general
public, policymakers, educators, philanthropic enties, and social scientists continue to uncover
and subsequently try to explain and measure. Teaching and learning continues to be a complex
set of variables that are associated with a phenomenon that is uniquely personal and therefore
elusive. The present reality in public school is that the chance of a student succeeding
academically might be determined on the luck of the draw.
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CHAPTER 3

RESEARCH DESIGN AND METHODOLOGY
The review of the literature underscored the significant interest in and resources devoted
to quantifying the impact specific teachers have on student achievement in school as measured
by standardized achievement test scores. In the age of accountability the mantra increasingly has
become what gets measured gets done. The distinct reliance on the business model and
econometric research have exacerbated the notion that numerical values can be assigned to just
about any endeavor if the desired result is identified in a clear and concise manner. For every X
there can be calculated a corresponding Y. If the predicted Y is not achieved, then the X is
faulty. In terms of learning that would translate to for every day of classroom instruction by
teacher X, there will be a quantifiable amount of learning by student Y. Value-added
accountability models attempt to control for effects such as SES, gender, teacher experience, and
many other factors that appear to impact student achievement.
This equation is not new to the educational community. Issues around student SES,
ethnicity, and gender had previously focused the debate in terms attributed to student
deficiencies. If insufficient learning occurred in Y, then it was identified as a student deficit
(Coleman et al., 1966). Although educational policy had already begun to demand more
accountability from districts, administrators, and especially teachers, a more aggressive shift
toward the significance of quality instruction occurred after the signing of the bipartisan No
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Child Left Behind federal law in 2002. All students, no matter what their circumstances, were
expected to achieve AYP as measured by the state’s standardized yearly test.
Linking the findings from the social sciences and educational research, leading
contributors and education experts began to identify effective instructional practices and
indicators of teacher quality (Marzano et al., 2001; Sousa, 2010). In an effort to account for and
mitigate the impact on standardized scores attributed to SES and equity of opportunity,
economists, researchers, and statisticians moved to create innovative value-added statistical
models (Gordon, 2006; Hanushek, 2010; Sass, 2008; Wong, 2004). Ingvarson and Rowe (2007)
noted,
Methodological limitations endemic to econometric research focusing on the link
between teacher quality and student academic performance is well established. An
extensive body of work indicates that the typical single-level econometic models fail to
conceptualize, measure and evaluate teacher quality in terms of what teacher know and
do. Additionally models rarely account for the mesurement, distributional and structural
properties of the data that frequently yield misleading interpretations of findings.
Findings from multilevel models to relevant data identify variation in students’ learning
and achievement progress are at the class/teacher level, and have the potential to assist in
specifying and evaluating teacher quality in terms of what quality teachers know and are
able to do. (p. 2)
Since there is a growing body of work supporting the conclusion that the teacher is the
most powerful influence on student achievement, identifying the characteristics of effective
teachers and quantifying the attributes associated with teacher quality are critical (Anderson,
1979; Darling-Hammond, 1997; Hattie, 2008; Haycock, 1998; Marzano et al., 2001). There are
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substantial implications in terms of education policy, political power, and resource distribution.
The review of the literature established the widely used link between standardized test scores to
school attainment, earnings, and aggregate economic outcomes (Angus & Mirel, 1999; Hanushek
et al., 2008). As stated previously, the purpose of the study was to explore the impact that first-,
second-, and third-grade teachers had on Grade 3 ISTEP+ scores. In doing so, the study would
add further insight into the national accountability movement and increase the body of relevant
research regarding the teacher’s influence on student learning. The objective of the study was
exploratory with no preconceptions regarding best practice instruction. There was no intent to
link quality or quanitity of student learning to any particular teacher practice. Quantitative
analysis of existing Evansville Vanderburgh School Corporation ISTEP+ data were used to
explore teacher impact on student performance.
Problem and Purpose Overview
During the spring, the Indiana State Test for Educational Progress (ISTEP+) is
administered to students in Grades 3 through 8 throughout the state. This one assessment
measure has profound impact on school accountability and accreditation, resource allocation,
economic investment, and, since the passage of SEA 1, teacher evaluation and compensation
(Indiana Department of Education, 2011c). The present system is designed to attribute and
assign third-grade achievement scores to third-grade teachers, fourth-grade scores to fourthgrade teachers, and so on. The baseline for the student growth score is set at Grade 3; therefore,
it is implicit that the prior three teachers have had little impact on student academic foundations
and likelihood for future achievement. The state model does not account for students’ previous
academic experiences in lower-elementary grades, which cannot be reliably tested with paperand-pencil or computerized tests (i.e., Grades K-2). Likewise non-tested courses such as art,

55
music, drama, or industrial technology that clearly support increased academic achievement
cannot be adequately or completely measured (Perrone, 1991). The purpose of this study was to
explore and quantify the contributions to student achievement from previous teachers on Grade 3
ISTEP+ scores.
The Research Questions
The research questions in this study employed both descriptive and inferential statistical
analysis.
1. Are there recognizable patterns of success in first-, second-, and third-grade teacher
combinations in third-grade ISTEP+ scores? ISTEP+ scale scores were organized
and summarized by using a descriptive model which included the following: the
mean, standard deviation, and standard error for combined math and ELA of the
cohort; math and ELA separately for the cohort as a whole; the mean, standard
deviation, and standard error for each school, grade level, and classroom separately.
2. Are there significant differences in classroom mean ISTEP+ test scores among
teachers at an individual grade level? This question was addressed with an ANOVA
that used the F-ratio to test for classroom differences for each teacher at each school
at each grade level. For example, would the mean difference in the third-grade
ISTEP+ score be significant if a student had been in teacher A’s first-grade class as
opposed to teacher B’s first-grade class?
3. Are there patterns of success in first-, second-, and third-grade teacher combinations
reflected in third-grade ISTEP+ scores? Do first-grade, second-grade, and third-grade
teacher combinations predict a significant proportion of the variance in third-grade
ISTEP+ scores? The question was addressed by using a simultaneous multiple
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regression model. By utilizing a dichotomous coding system, the exposures to the
unique teacher combinations were analyzed. For example, is there a significant
difference in scores for students who have the teacher combination X as opposed to
students who have the combination Y?
4. Are third-grade ISTEP+ scores predictable based on first-, second-, or third-grade
teacher? This question was addressed using a simultaneous multiple regression
model. Dichotomous-coded variables Y or N identified a student’s exposure to a
particular teacher. An equation that provided the line that best described the
relationship for the set of X and Y data were generated. Using the defined equation, a
relationship between teacher exposure and student ISTEP+ score was determined then
analyzed.
Null Hypotheses
H01. There are no recognizable patterns of success on grade ISTEP+ scores that can be
attributed to any single or combination of students’ first-, second-, and third-grade teachers.
H02. There are no significant differences in third-grade classroom mean ISTEP+ scale
scores among students assigned to specific teachers at any previous individual grade level.
H03. There are no patterns of success in first-, second-, and third-grade teacher
combination reflected in third-grade ISTEP+ scores. A significant proportion of the variance in
third-grade ISTEP+ scores is not predictable using first-grade, second-grade, and third-grade
teacher combinations.
H04. Third grade ISTEP+ scores cannot be predicted based on first-, second-, or thirdgrade teacher.
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Population
I am a district level director of schools including K-8, K-5, K-6, Grades 6-8, and Grades
7-8 configurations in EVSC. Duties associated with teacher staffing, curriculum, and assessment
fell within the scope of my job description. Access and analysis of student achievement data
records were a significant expectation included in my purview.
The study participants included 339 children from seven elementary schools in a
suburban/urban district (EVSC) located in southern Indiana. The population make-up of EVSC
included a relatively stable cohort of students in each school to study. The students’
demographics reflected the neighborhoods in which they live, ranging from affluence to poverty;
stable family units to chaotic living arrangements. The elementary schools were selected based
on the stability of grades taught by teaching staff in Grades 1 through Grades 3. The teaching
assignment for the identified teachers remained constant for the schools years 2008-2009, 20092010, and 2010-2011: the primary grade teachers had taught the same grade level during the
three years designated for the study. It was determined that three grade levels would provide a
sufficient sample size for the analysis. Kindergarten was eliminated as part of the study. It was
concluded that four grade levels would limit the potential for a sample size that would produce
usable data. Twenty schools were potential participants. Schools with at least two classrooms
per grade level were selected. Thirteen schools were excluded due to the instability of teacher
grade-level assignments over the three-year time frame being studied. The Grade 1 students in
2008-2009 were designated as the cohort to be studied in each of the elementary schools. The
population consisted of third-grade students in 2010-2011 who had attended the same school
from first grade through third grade and who were administered the ISTEP+ test at the end of
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Grade 3. Students who changed classrooms or moved schools were excluded even if they
returned.
The study was structured using students who, as of October 1, established a valid link
with a teacher for each school year; 2008-2009, 2009-2010, and 2010-2011. Student–teacher
matches were considered valid if the following criteria were met: The teacher taught a selfcontained (i.e., all day, all subjects) class for the relevant grade and year; the class was not
designated as special education or high ability class.
Each school studied was described as either predominantly suburban or urban. Schools
tended to reflect the demographics of the neighborhood, and because students are not randomly
assigned to schools, data from each school were described and analyzed separately.
During the scope of the study, however, some students were enrolled in schools that were out of
their neighborhoods. NCLB provides parents the opportunity to choose other public schools or
take advantage of free tutoring if their child attends a school that needs improvement (U.S.
Department of Education, 2012a). Students are randomly assigned to classrooms.
Type of Study and Instrument
The model of inquiry utilized existing data from the 2010-2011 school year. By using
information through mathematical procedures (statistics), the intention was to inform decisions
regarding curriculum and instruction, teacher quality, and the allocation of resources. The
achievement scores for ELA and math ISTEP+ tests were the basis for the quantitative analysis.
For the purposes of educational accountability, the Indiana Department of Education uses several
measures provided by the ISTEP+ test to report school and district success in terms of student
achievement: student achievement criteria referenced scale cut scores based on the Indiana
academic standards for each grade and subject matter and student growth percentiles based on an
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individual’s test performance relative to his peers in math and ELA from year to year. The
baseline or growth cohort is established using the student’s ISTEP+ scores in Grade 3. Within
the two larger measures, the state examines the performance of subgroups in academic
achievement and academic growth. The state accountability model uses an A through F grading
system: A = 4, B = 3, C = 2, D = 1, F = 0. The school grade is based on the achievement
measure and scale scores. The growth measure is used to determine whether the school receives
additional points or whether points are subtracted in accordance with the performance of the
subgroups in both academic achievement and academic growth.
This study utilized ISTEP+ data that measured student achievement levels in
English/language arts, mathematics, science, and social studies. The data contained test scores
for all Indiana students attending public and non-public schools in Grades 3 to Grade 8. End-ofcourse assessment (ECA) scores were collected for Indiana students in Grades 9 and 10 as well.
The data also include information on the schools’ location and demographics: ethnicity, gender
special education classification, and eligibility for free or reduced lunches (SES). ISTEP+
reports student achievement levels according to the Indiana Academic Standards that were
adopted in November 2000 by the Indiana State Board of Education. The instrument itself was
developed to align with achievement level descriptors (ALDs) that correspond to the knowledge,
skills, and abilities found in the Indiana Standards. ALDs are commonly used in the testing
community to describe test scales and communicate performance across achievement levels on
the test scale. As a mandated component of NCLB, states must provide peer-reviewed
descriptions of the competencies associated with an achievement level. A cut score that
represents minimal competency is set for each ALD. As an additional requirement of NCLB,
ISTEP+ also provides three cut points that indicates a score that falls below proficient, proficient,
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and above proficient. For the purposes of this study, the third-grade scale score that represent
minimal competency was utilized in the data analysis.
The Variables
The independent variables in this study were the teacher links. The student’s ISTEP+
score was the dependent variable. The score was linked to the first-grade teacher, the secondgrade teacher, and third-grade teacher. The score was also linked to combinations of grade-level
teachers (teacher chains). For example, Student A had Teacher 1a for first grade, Teacher 2d for
second grade, and Teacher 3g for third grade. Student B had Teacher 1a for first grade, Teacher
2e for second grade, and Teacher 3h for third grade. Student A’s individual teacher links (1a, 2d,
3g) were correlated to her third-grade ISTEP+ score. Student B’s score were also correlated to
each of the multiple combinations of links (1a, 2e; 1a, 3h; 2e, 3h; 1a, 2e, 3h) and analyzed. The
multivariate data were linked to the dependent variable, Grade 3 ISTEP+ scale scores in ELA
and math.
Data Analysis
ISTEP+ math and ELA scale scores were examined from a sample (N = 339) derived
from a pool of 768 students enrolled in an EVSC first-grade classroom in October 2008 in one of
five elementary schools. The students who were excluded from the study did not meet at least
one of the expectations criteria—for example, if the student moved from the school or changed
classroom teacher at some point during the length of the study.
Participants
Students in each of the seven elementary schools were placed in first-, second-, and thirdgrade classrooms based the process defined in Chapter 1 as random distribution. The population
parameters were third-grade scores, first graders in 2008-2009, and students who attended one of
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the five identified elementary schools and remained in that school throughout the three-year time
frame studied. To provide more information about the study participants, descriptive data were
generated to answer Question 1. Descriptors including the mean achievement score and standard
deviation of the study population’s third-grade ISTEP+ scores in math and ELA were generated
in total, by school, and by grade level and individual teacher. To address Question 2 regarding
the impact of teachers at an individual grade level, data provided by an ANOVA tested for any
classroom differences for each teacher at each school at each grade level.
The impact on the variance of student scores was determined statistically by explaining
the percent of variance explained. A basic assumption underlying the use of this index was that
the percentage of variance explained by a predictor (independent) variable (e.g., teacher) relative
to a predicted (dependent) variable (e.g., student achievement score) represented the strength of
relation between the two. Most commonly a set of predictor variables was used.
For example, this study sought to predict student achievement using (a) first-grade
teacher, (b) second-grade teacher, and (c) third-grade teacher. These predictor variables
accounted for a proportion of total variance in the third-grade ISTEP+ score.
The process of determining the relationship between a predicted (dependent) variable and
a predictor (independent) variable is commonly referred to as regression analysis. A regression
analysis was used to provide data to address Question 3. Individual teachers and combinations
of teachers were coded as dichotomous variables. Simultaneous multiple regressions generated
data to analyze the possible impact of the exposure to a unique teacher or a combination of
teachers (teacher chain) on student achievement. The total impact on student achievement was
investigated by using regression analysis. The analysis was designed to explore the proportion
of impact that might be attributed to a single teacher.
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A second regression analysis was run using the combination of a set of teachers as
predictors of student achievement. Multiple predictors (teacher combinations or teacher chains)
were used with a predicted variable; the relationship between the predictor variables considered
as a set, and the predicted variable was expressed as R, the multiple correlation coefficients.
Finally, Question 4 was addressed using a regression analysis to determine if ISTEP+
could be predicted from any one individual grade level teacher. A single predictor or
independent variable (teacher) was used with a predicted or dependent variable (student
achievement), the relationship between the two was expressed as r, the Pearson product moment
correlation.
Summary
In this chapter, the hypotheses, data source including population, and the analyses used
were presented and described. The main purpose of the study was to explore and quantify the
contributions of previous teachers to student achievement that may be detected utilizing Grade 3
ISTEP+ scores. In Chapter 4, a broad analysis of existing ISTEP+ data shows if any effect on
student achievement was derived from students’ exposures to individual teachers or
combinations of teachers in grades prior to the administration of ISTEP+ in the third grade. The
investigation included descriptive analysis, ANOVA, and regression analysis. In Chapter 5, the
results and implications of the study are reported and suggestions for further study are discussed.
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CHAPTER 4

RESULTS
The data analysis and results obtained from the statistical models were designed to
explore and quantify the contributions of previous teachers to student achievement among the
study sample. Chapter 4 provides the analysis to determine the impact of the exposure to any
one teacher or combination of teachers to student achievement as measured by third-grade
ISTEP+ scale scores in both math and ELA. The statistical results were used as a nonexperimental method for estimating teacher effect on student test scores.
Chapter 4 begins with a description of the data collected and the criteria used to select the
schools and student samples for this study. Included in the description is an overview of each
school’s demographic characteristics separately and in relationship to the larger district’s
demographics. The overview also included an explanation of the unique identifiers used to link
school, teacher, and student data to prepare them for the statistical analysis.
Chapter 4 explains the statistical models used in the study beginning with the method
employed to create the data set. The EVSC schools that were selected met the primary condition
that the first-, second-, and third-grade teachers in the school taught the same grade level all three
years of the study. Within the seven schools, a pool of 768 third-grade students who were
administered the spring assessment in 2010-2011 and received both ELA and math ISTEP+
scores served as the basis for the analysis set logic. The pool was narrowed to a sample cohort of
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339 students by eliminating students who were not in the same school for three years; students
who did not have both ELA and math ISTEP+ scores; students who were not first graders in
2008-2009, second graders in 2009-2010, and third graders in 2010-2011; and students who were
linked to teachers who had changed grade levels or transferred from the school during the time of
the study.
Each of three subsequent statistical models provided data for analysis with the purpose of
addressing the three research questions. The first model provided descriptive statistics: number
of participants and measures of central tendency based on ELA and math ISTEP+ scale scores.
The second model included an ANOVA based on the variance of the ISTEP+ scale scores within
each school and grade-level classroom for both ELA and math. The third model featured a
multiple regression that estimated the proportion of variance attributed to unique teacher
combinations in student ISTEP+ math scale scores and ISTEP+ ELA scale scores. A series of
independent variables derived from unique teacher combinations within each school was utilized.
The fourth model utilized a multiple regression model as well. Using the defined equation, the
model estimated the relationship between dependent variables, ISTEP+ math and ELA scale
scores, and the exposure to the independent variables of a specific teacher link.
The targeted population for this study was derived from EVSC district data that included
students during the study period 2008-2009 through 2010-2011. A total of seven schools were
selected from a pool of 20 elementary schools. The criteria used to narrow the data set were
introduced and filters were set to include only third-grade ISTEP+ math and ELA scores for a
cohort of students that met the following conditions:
1. Students were first-grade students in the EVSC and included in official enrollment
October 1, 2008.
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2. Students remained in that particular school throughout the following three-year
period and did not withdraw or reenter at any time.
3. October 1 of each year, the student was linked to a teacher and remained in that
teacher’s classroom throughout the entire school year.
The narrowed sample was audited and examined under the assumptions that students had
been randomly assigned to teachers each of the three years of the study and classroom
configurations were proportionate with the general population percentage in terms of special
needs or high-ability students.
For the purposes of this study, the schools were identified as school A, B, C, D, E, F, and
G. Teachers were identified in the following manner: School A, teacher 3n was a specific thirdgrade teacher in school A. The other teachers in that grade were identified as 3o, 3p, and 3q.
First-grade teachers in school A were identified as 1n, 1o, 1p, and 1q. Each school and teacher
identifiers followed the same pattern throughout Chapters 4 and 5.
1. Are there recognizable patterns of success in first-, second-, and third-grade teacher
combinations in third-grade ISTEP+ scores? This section discusses the results of Question 1 in
descriptive statistics including the mean, standard deviation, range, skew, and kurtosis. District
and school demographics were also included to provide context.
The EVSC is the third largest school district in Indiana with an enrollment of about
22,250 students. The district is predominantly urban, but a large suburban region is situated on
the northern and eastern sides of the county. A small rural area is located on the county’s
northwest side. The student population is 28% minority and 57% of the students qualify for
free/reduced lunch. Indiana’s demographics are similar with a 28% minority population and
48% of the students living below the poverty line.
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In ELA and math, the mean ISTEP+ scale score was below that of the state. The mean
ELA 2010-2011 ISTEP+ third-grade scale score for the state (N = 73,586) was 463.33 compared
to the EVSC’s, which was slightly below at 454.83 (N = 1,664). The math 2010-2011 ISTEP+
third-grade mean scale score for Indiana (N = 73,972) was 470.36 compared to EVSC’s mean of
457.81 (N = 1,627). The study sample cohort appeared to be representative of the EVSC
population taking into account sampling error.
School A had an enrollment of 476 and was one of nine EVSC schools that were
designated as Title I. School A was 60% minority and 88% of the students fell below the
poverty line. The school is situated on the southeast side of Evansville and the demographics of
the school reflected those of the neighborhood. The school included a pre-kindergarten center
that was staffed and directed by the Center for School, Community, and Family Partnerships, a
department within the EVSC. The center oversaw several pre-K programs throughout the district
and operates collaboratively with the school. School A was staffed with approximately four
sections of each grade level, K-5.
The third-grade ISTEP+ ELA scores for School A (N = 38) had a range of 345 points
with a mean of 421.61 (SD = 84.81). The distribution differed slightly from normal (skew =
-1.24; kurtosis = 0.85). In math, School A had a range of 440 points with mean of 416.49 (SD =
101.27). The distribution did not differ significantly from normal (skew = -.80; kurtosis = 0.21).
School A’s mean scale scores in both ELA and math fell below the EVSC and Indiana scale
scores in 2010-2011. Table 1 contains the information.
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Table 1
School A Mean ISTEP+ ELA and Math Scores by Grade Level
School A

Grade 1

Grade 2

Grade 3

n

426.07

385.64*

427.36

o

424.00

455.77

418.67

p

395.43

411.14

430.10

q

431.09

435.14

409.73

n

419.80

406.09

425.64

o

432.40

459.54*

391.17

p

402.29

378.14

426.60

Mean ELA (421.61)

Mean Math (416.79)

q
414.82 392.86
413.00
Note. Highlighted scores are > school mean; *SD ± .40

School B was reconfigured and opened as a K-8 school in 2010-2011. The school had an
enrollment of 558 students; 35% were minority and 92% lived in poverty. The school is
identified as the heart of a strong community identity and includes a pre-K center. Most students
live in close proximity and many typically walk to school.
The third-grade ISTEP+ ELA scores for School B (N = 26) had a range of 234 points
with a mean of 414.42 (SD = 57.93). The scores appeared to be normally distributed (skew =
-0.58; kurtosis = 1.15). In math, School B had a range of 306 points with a mean of 398.46 (SD
= 87.78). The distribution did not differ significantly from normal (skew = -0.50; kurtosis =
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-0.70). School B’s mean scale scores in both ELA and math fell below EVSC by 40.41 points
and 59.35 points respectively and below Indiana scale scores in 2010 -2011 by 71.90 points.
These figures are available in Table 2.
Table 2
School B Mean ISTEP+ ELA and Math Scores by Grade Level
School B

Grade 1

Grade 2 Grade 3

Mean ELA (414.42)
n

389.11

406.86

400.64

o

459.29*

427.80

417.33

p

405.80

405.44

435.33

n

372.22

405.71

398.45

o

445.00*

397.70

403.89

Mean Math (398.46)

p
389.50
393.67 390.33
Note. Highlighted scores are > school mean; *SD ± .40

School C had an enrollment of 483 students in grades K-5. The school population was
36% minority and 71% of the students were eligible for free/reduced lunches. The school is
situated on the near east side of Evansville in an area populated by well-established middle- to
upper-income families; however, the school population was predominantly high poverty. Even
though School C had a high percentage of students living in poverty, it did not qualify for Title I
services because many children with means attended parochial school. School C was staffed
with approximately four sections of each grade level, K-5.
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The third-grade ISTEP+ ELA scores for School C (N = 33) had a range of 256 points
with a mean of 463.79 (SD = 59.04). The scores did not appear to differ from a normal
distribution (skew = 0.15; kurtosis = -0.12). In math, School C had a range of 363 points with a
mean of 492.52 (SD = 91.66). The distribution did not differ significantly from normal (skew =
0.81; kurtosis = 0.39). School C’s mean scale score in ELA was above EVSC’s and similar to
Indiana scale scores. However, in math, the School C mean scale score was above EVSC and
the state by 34.71 and 22.16 points respectively. These data are presented in Table 3.
Table 3
School C Mean ISTEP+ ELA and Math Scores by Grade Level
School C

Grade 1

Grade 2

Grade 3

n

470.33

444.50

469.33

o

455.20

478.44

480.29

p

462.25

453.20

421.29

Mean ELA (463.79)

q

468.90

Mean Math (463.79)
n

516.60*

480.75

489.33

o

462.00

511.89*

528.00*

p

485.50

468.70

427.00

q
503.60*
Note. Highlighted scores are > school mean; *SD ± .40
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School D’s enrollment of 848 was 26% minority, and 47% of the students were eligible
for free/reduced lunches. The school was situated in a community that is populated
predominantly by middle- to upper-income families but also included several low-income areas
of housing on the city’s east side. School D was staffed with approximately six sections of each
grade level K-5 and at one time was the city’s largest elementary school.
The third grade ISTEP+ ELA scores for School D (N = 63) had a range of 193 points
with a mean of 461.95 (SD = 42.87). The scores appeared to be a normal distribution (skew =
-0.34; kurtosis = 0.56). In math, School F had a range of 255 points with a mean of 476.0 (SD =
56.10). The distribution did not differ significantly from normal (skew = -0.62; kurtosis = 0.07).
School F’s mean scale scores in ELA was similar to EVSC’s and the state’s scale scores but was
20-points higher than EVSC and six points higher than the Indiana scale scores in 2010-2011.
Table 4 reflects these findings.
School E had an enrollment of 987 and is 12% minority. The percentage of students
eligible for free/reduced lunches was 38%. The school was situated in a predominantly middleincome community on the city’s north side. The student population was stable and transience
was negligible. School E was staffed with approximately seven sections of each grade level, K5.
The third-grade ISTEP+ ELA scores for School E (N = 101) had a range of 282 points
with a mean of 490.27 (SD = 49.52). The scores did not appear to differ from the normal
distribution (skew = -0.21; kurtosis = 0.61). In math, School E had a range of 420 points with a
mean of 510.05 (SD = 82.64). The scores followed normal distribution (skew = 0.12; kurtosis =
0.68). The mean scale scores of School E in ELA and math exceeded both the EVSC mean and
the Indiana mean scale scores. Table 5 presents these findings.
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Table 4
School D Mean ISTEP+ ELA and Math Scores by Grade Level
School D

Grade 1

Grade 2 Grade 3

Mean ELA (461.95)
n

439.00

475.69

420.78

o

447.17

456.67

473.13

p

469.43

462.22

474.06

q

480.22* 455.67

483.38*

r

462.07

459.86

430.78

s

477.00

Mean Math (476.70)
n

444.11

484.38

433.00

o

459.83

474.50

489.25

p

448.29

475.22

479.19

q

487.89

483.44

500.08*

r

504.47* 469.00

459.89

s
492.82
Note. Highlighted scores are > school mean; *SD ± .40
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Table 5
School E Mean ISTEP+ ELA and Math Scores by Grade Level
School E

Grade 1

Grade 2

Grade 3

n

501.83

494.00

498.92

o

473.15

530.00*

470.57

p

491.75

490.62

489.50

q

487.38

488.69

500.50

r

492.00

480.23

506.88

s

511.57

467.18

496.79

t

508.10

498.83

n

557.50*

540.58

517.08

o

464.92

535.53

498.14

p

516.44

492.62

525.63

q

494.94

510.00

494.31

r

517.50

489.54

516.65

s

535.21

497.18

543.37

Mean ELA (494.42)

Mean Math (517.07)

t
546.80
540.83
Note. Highlighted scores are > school mean; *SD ± .40

School F had an enrollment of 590 and was 12% minority; 62% of the students were
eligible for free/reduced lunches. The school was situated in a community on the city’s north
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side populated by middle-income and working-poor families. School F was staffed with
approximately five sections of each grade level, K-5.
The third-grade ISTEP+ ELA scores for School F (N = 66) had a range of 269 points with
a mean of 461.85 (SD = 45.81). The scores differed from the normal distribution (skew = -0.62;
kurtosis = 2.57). In math, School F had a range of 430 points with a mean of 487.14 (SD =
73.74). The distribution differed slightly from normal (skew = 0.64; kurtosis = 1.44). School
F’s mean scale score in ELA was slightly above EVSC’s and within two points of the state scale
score. In math School F scores were 29.33 above the EVSC mean and 16.78 above the Indiana
mean scale score. These figures are available in Table 6.
School G had an enrollment of 379, was 16% minority, and 74% of the students were
eligible for free/reduced lunches. The school was part of an established west-side community
populated by middle- to low-income families. The school had very few transient students and
was staffed with approximately two sections of each grade level, PK-5.
The third-grade ISTEP+ ELA scores for School G (N = 29) had a range of 315 points
with a mean of 446.41 (SD = 57.47). The scores appeared to differ from the normal distribution
gathering near the mean (skew = -0.94; kurtosis = 4.25). The mean scale score in ELA fell
below both EVSC and the state. In math, School G had a range of 261 points with a mean of
438.86 (SD = 61.67). The scores followed normal distribution (skew = 0.70; kurtosis = 0.56).
School G scores in math fell below both the EVSC mean and the Indiana mean scale score.
These scores are reflected in Table 7.
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Table 6
School F Mean ISTEP+ ELA and Math Scores by Grade Level
School F

Grade 1 Grade 2 Grade 3

Mean ELA (461.85)
n

457.00

461.08

467.53

o

498.00* 451.54

462.36

p

471.89

459.40

437.05

q

457.50

468.13

485.59

r

451.80

469.53

s

446.46

Mean Math (487.14)
n

488.92

475.92

484.07

o

522.78* 473.38

476.43

p

493.89

495.20

460.65

q

479.58

473.50

529.828*

r

483.10

505.53

s
466.08
Note. Highlighted scores are > school mean; *SD ± .40
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Table 7
School G Mean ISTEP+ ELA and Math Scores by Grade Level
School G

Grade 1 Grade 2 Grade 3

Mean ELA (446.41)
n

465.53

440.33

452.00

o

425.93

452.93

442.47

456.40

433.60

443.42

Mean Math (438.86)
n

o
420.07 444.50 435.65
Note. Highlighted scores are > school mean; *SD ± .40

Exploring the emergence of pattern in grade-level mean ISTEP+ scale scores by using
mean scale scores was problematic. A limitation associated with the model was the possibility
that individual students could prove to be overly influential. The review of grade-level scale
scores might offer the appearance that the sample mean difference for each individual teacher in
each school was more than would be expected by chance. That conclusion necessitated careful
consideration. By using the mean measure of central tendency as the metric, individual cases
had the ability to significantly affect the mean score for the classroom teacher without providing
meaningful data. For example, a student in School A, who obtained a high ISTEP+ scale score
in math, might be included in Teacher 2c’s class of very average student scale scores. The mean
score would appear to support a significant teacher’s effect on student achievement that was
much greater than if the influential case had not been included. The decision was made to
include cases that were proved to be influential in their impact on the classroom mean score
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because the assumption was made that each school and each teacher in each grade level had the
same chance of having an influential score as part of his or her data and, thus, reflected the
population parameters. Notable patterns did emerge for further investigation in School C’s
second-grade math and School D’s first-grade ELA. In both schools those particular grade levels
suggested that there might have been factors associated with the teacher teams or the grade-level
curriculum that would bear further study.
Significance of patterns of success between first- and second-grade and second- and
third-grade scores were not considered to be probable because the random assignment of
students from first grade to second grade and, subsequently, to third grade negated the
opportunity of a measurable correlation. Students had an equal chance of being assigned any
teacher in the subsequent grade level.
The analysis used to explore Question 1 suggested little teacher influence regarding first-,
second-, and third-grade teachers on student achievement success on ISTEP+. However, it
provided a context in which to analyze the findings of the subsequent models.
2. Are there significant differences in classroom mean ISTEP+ test scores among
teachers at an individual grade level? This question was addressed with an ANOVA that used
the F-ratio to test for classroom difference for each teacher at each school at each grade level.
For example, would the mean difference in the third-grade ISTEP+ score be significant if a
student had been in Teacher 1n’s first-grade class as opposed to Teacher 1p’s first-grade class?
The F statistic was calculated in ELA for the cohort (n = 38) in School A. In the three
consecutive years of the study, the difference in classroom mean ISTEP+ scores was not
significant at the .05 level. The F statistic calculated for math for the years of the study indicated
no significance at the .05 level, as illustrated in Table 8.
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Table 8
Differences Among Teachers Within Each Grade Level – School A
School Year
School A

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

0.27

1.45

0.12

Math

0.09

1.32

0.18

As provided in the Table 9, the calculated F statistic for ELA in School B (n = 26)
indicated statistical significance in the first-grade teachers. The ANOVA revealed that at least
one teacher in the data set was different than the others. That difference in the mean score was
less likely to occur by chance or randomness, F(23) = 3.74, p < .05.
The F statistic identified no significant difference in classroom mean in the study’s
second and third years at the .05 level. Math mean ISTEP+ scores showed no significant
difference at the .05 level.
Table 9
Differences Among Teachers Within Each Grade Level – School B
School Year
School B

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

3.74*

0.41

0.70

Math

1.50

0.04

0.04
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The F statistic for School C was calculated in ELA for the cohort (n = 33). The data
showed no significant difference in classroom mean ISTEP+ scores in ELA at the specified .05
level as illustrated in Table 10.
Table 10
Differences Among Teachers Within Each Grade Level – School C
School Year
School C

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

0.19

0.44

2.67

Math

1.10

0.41

3.24

The F statistic for School D was calculated for the cohort (n = 63). The data showed no
difference at the specified .05 level among the mean scores linked to first-grade teachers, F(57) =
1.50, and second-grade ELA teachers, F(58) = 0.44, but did reveal a statistical significance
among the mean scores linked to ELA third-grade teachers, F(58) = 6.25. In math, the data
showed statistical significance at the .05 level in first grade, F(57) = 2.42, and in third grade,
F(58) = 2.58. Data presented in Table 11 showed no difference in mean scores linked to secondgrade math teachers, F(58) = 0.16.
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Table 11
Differences Among Teachers Within Each Grade Level – School D
School Year
School D
ELA
Math
Note. * p < .05

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3
1.50

0.44

6.25*

2.40*

0.16

2.58*

The F statistic for School E was calculated for the cohort (n = 101). The data showed a
significant difference among the mean scores linked to ELA first-grade teachers at the .05 level,
F(93) = 2.68, and math first-grade teachers, F(93) = 3.91.
The data did not indicate significance at the .05 level for ELA in second grade or third
grade. Data presented in Table 12 did not suggest significance for math in second grade or third
grade.
Table 12
Differences Among Teachers Within Each Grade Level – School E
School Year
School E

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

2.68*

2.08

0.73

Math

3.91*

1.14

0.52
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The F statistic for School F was calculated for a cohort (n = 66). The data showed no
significant difference at the .05 level among the mean scores in first-grade and second-grade
ELA. There was a significant difference in third-grade ELA mean scores, F(62) = 4.05, p < .05.
The data also indicated there was a similar pattern in math.
The data presented in Table 13 indicated no significant difference at the .05 level in firstgrade and second-grade math. Statistical significance was revealed in third-grade math, F(62) =
3.15, p < .05.
Table 13
Differences Among Teachers Within Each Grade Level – School F
School Year
School F

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

1.74

0.32

4.05*

Math

0.66

0.55

3.15*

The F statistic for School G was calculated for the cohort (n = 29). The data showed no
significant difference in classroom mean ISTEP+ scores in ELA or in math as illustrated in Table
14.
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Table 14
Differences Among Teachers Within Each Grade Level – School G
School Year
School G

2008-2009 2009-2010 2010-2011
Grade 1
Grade 2
Grade 3

ELA

3.78

0.34

0.19

Math

2.66

0.22

0.11

The ANOVA offered not only data of statistical significance, it also provided an
opportunity to add to the discussion regarding tools for school officials and policymakers to
include in the pursuit of appropriate measures of teacher performance and its relationship to
students’ academic achievement. Chapter 5 contains further discussion regarding the practical
significance and implications of using the ANOVA model for informing educational decisionmaking and the placement of teachers in teaching assignments.
3. Are there patterns of success in first-, second-, and third-grade teacher combinations
reflected in third-grade ISTEP+ scores? The purpose of Question 3 was to look for patterns of
academic success by students who have been exposed to specific teacher combinations. A
multiple regression analysis was used to provide a statistical description of the relationship
between student ELA and math ISTEP+ scores and the cohort’s exposure to combinations of
teachers in the first-, second-, and third-grades. The intent of the analysis was used to determine
whether achievement levels were statistically significant or occurred by chance or randomness.
The model offered data that suggested that certain teacher combinations provided evidence of a
variance in the test scores worth investigating. The regression computed an F ratio for each
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combination of teachers for each school in the study. Because the F ratio is a measure of the
ratio of systematic variation to unsystematic variation, a large F ratio value indicated that the
sample mean difference was more than would be expected naturally and would prompt further
examination.
The regression design assigned a unique variable to each combination of teachers. For
example, in School A, a unique identifier was assigned to students who experienced the teacher
combination 1n, 2p, and 3o. Combinations of first and second grade as well as second and third
grade were also coded. The coding was binary: either a student had this combination or he or
she did not. A school that had four first grades, four second grades, and four third grades had 64
possible teacher combinations. The sample school mean for ISTEP+ math and ELA was used as
the constant in the regression equation.
Each combination was loaded by sample school into Minitab, an accepted statistical
software program. An output was created that provided an R-squared, adjusted R-squared, pvalue, mean and standard error of the mean, t-test, and an F ratio and within-sample and
between-sample degrees of freedom in ELA and math for each sample school. The statistics
output offered sufficient data to examine and discuss the hypothesis included in Question 3.
In the process of reviewing the data from each sample school and using the law of large
numbers as one factor for analysis, there was reason to suspect that sample size was inadequate
to produce meaningful data to examine in first-, second-, and third-grade teacher combination.
In many cases the number of students linked to specific teacher combinations included only one
student. Because of this limitation, the analysis focused on Grade 2 and Grade 3 teacher
combinations for students in each sample school. By examining the R2 and the adjusted R2
values for each school, the proportion of variance explained by the model was calculated. R2 is a
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standardized statistic that gives a measure of the goodness of fit of the estimated regression
equation for the sample. The statistic is derived by subtracting the unexplained variation in the
dependent variable divided by the total variation of the dependent variable from one.
𝑅! = 1 −

SSR
SSR
= 1 −   
!
Σ  (𝑦! −    𝑦)
SST

R2 = 1 is a perfect fit and obtained only if the data points lie exactly along a straight line;
R2 = 0 indicates that the model is a poor fit and is useless as a predictor. The adjusted R2 (ΔR2) is
used to measure the equation’s goodness of fit for the general population. The minitab output
provided both statistics for review.
The summary data output for second- and third-grade teacher combinations in School A
was not statistically significant in ELA. The regression model predicted that 38% of the variance
in student achievement could be explained by the combination of teachers in Grades 2 and 3.
When adjusted for sample size and number of predictors, the variance explained dropped to 0%,
R2 = .38, ΔR2 = 0, F(15, 22) = .90, p = .58. None of the second- and third-grade teacher
combinations considered as separate units proved significant at p < .05. Upon further
examination of the sample, only three of 16 teacher combinations included four or five students
at most. The data indicated that 30% of the teacher combinations included one student. In math,
49% of the variance could be explained by the combination; however, when adjusted for sample
size, the variance dropped to 14%, R2 = .49, ΔR2 = .14, F(15, 22) = 1.43, p = .22. The statistics
R2 and ΔR2 provided evidence that the sample size might be an influence.
School B summary data also indicated similar findings. The model predicted that only
21% of the variance in ELA student achievement could be explained by the combination of
teachers in Grade 2 and Grade 3. When adjusted for sample size and number of predictors, the
variance explained dropped to 0%, R2 = .21, ΔR2 = 0, F(8, 17) = .56, p = .79. The sample size for
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each teacher combination was also low; only 22% of the combinations included more than three
students. In math, the regression predicted 14% of the variance could be explained by the
combination, but when adjusted for sample size the variance explained dropped to 0%, R2 = .14,
ΔR2 = 0, F(8, 17) = .36, p = .93.
School C summary data showed no significance. The regression model predicted that
27% of the variance in student achievement could be explained by the combination of teachers in
Grades 2 and 3. When adjusted for sample size and number of predictors, the variance explained
dropped to 0%, R2 = .27, ΔR2 = 0, F(9, 23) = .90, p = .50. Fifty percent of the individual teacher
combinations included four or five students. Math followed the same pattern with a 37%
variance explained by the teacher combinations, but when adjusting for sample size, only 12%
could be explained, R2 = .37, ΔR2 = .12, F(9, 23) = 1.49, p = .21.
Even though School D had a larger pool of students in the study (N = 63), the summary
data indicated no significance. The model predicted that 27% of the variance in student
achievement could be explained by the combination of teachers in Grade 2 and Grade 3. When
adjusted for sample size and number of predictors, the variance explained dropped to 0%, R2 =
.27, ΔR2 = 0, F(9, 23) = .96, p = .50. Only 29% of the combinations included four or five
students. The teacher combinations in math again reflected the same results: 35% of the variance
could be explained, however when adjusted for sample size, the variance explained decreased to
0%, R2 = .35, ΔR2 = 0, F(23, 39) = .90, p = .60.
School E summary data did not indicate statistical significance for ELA. The regression
model predicted a slightly larger variance of 48% in student achievement could be explained by
the combination of teachers in Grade 2 and Grade 3. When adjusted for sample size and number
of predictors, the variance explained again dropped to 0%, R2 = .48, ΔR2 = .14, F(37, 57) = 1.41,
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p = .12. The data did identify two combinations that suggested further examination might be
appropriate. Teacher combination 2o, 3s proved significant, t(57) = 2.24, p = .028. The number
of students linked to the teacher combination, however, was three. The small number suggested
that the significance be viewed with caution. The data for teacher combination 2s, 3s also
indicated significance, t(57) = -2.59, p = .012, but the significance was attributed to just one
student. Regression data provided similar findings for math; 36% of the variance could be
explained by the combination, but when adjusted for sample size, the variance dropped to 0%, R2
= .36, ΔR2 = .0, F(37, 57) = .86, p = .69. The teacher combination 2o, 3s also suggested that
further investigation into instructional practice might be appropriate.
School F summary data revealed no significant difference among teacher combinations.
The model predicted that 29% of the variance in student achievement could be explained by the
combination of teachers in ELA Grades 2 and 3. When adjusted for sample size and number of
predictors, the variance explained dropped to 0%, R2 = .29, ΔR2 = 0, F(19, 46) = 1.01, p = .469.
Of the 20 combinations, 35% included five, six, or seven students. Although not significant at p
< .05, five teacher combinations that included Teacher 3q as the third-grade teacher suggested a
closer look might be warranted. Regardless of the second-grade teacher, the mean score of the
27 students who were linked to Teacher 3q was above the class, EVSC, and state averages on the
ISTEP+ test. The distribution of students assigned to Teacher 3q met the assumption of
randomness identified in Chapter 1. The data showed similar results in math; 27% of the
variance could be explained by the second- and third-grade combination, but when adjusted for
sample size, the variance explained dropped to 0%, R2 = .27, ΔR2 = .0, F(19, 46) = 92, p = .57.
Students linked to Teacher 3q in math also showed higher-than-average ISTEP+ achievement
scores.
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Summary data for School G noted no significance, R2 = .08, ΔR2 = 0, F(3, 25) = .75, p =
.532. The regression model predicted that 8% of the variance in student achievement could be
explained by the combination of teachers in Grade 2 and Grade 3. When adjusted for sample
size and number of predictors, the variance explained dropped to 0%. Because School G was
smaller and had fewer sections at each grade, the student count for each combination ranged
from five to 10. Two combinations included seven students each. The data for math provided
by the regression indicated that 1% of the variance could be explained by the second- and thirdgrade teacher combination. When adjusted for sample size, the variance was 0% explained, R2 =
.01, ΔR2 = .0, F(3, 25) = .09, p = .97.
The regression analysis provided statistically significant data for the sample schools in
terms of the impact of second- and third-grade teacher combinations on third-grade ISTEP+
scores. Because of the small sample size available, a generalization of significance to the larger
population could not be made. As with the ANOVA, sample significance derived from the
regression might have the potential to inform school and district policy and teacher placement
decisions. Suggestions for further study are included in Chapter 5.
4. Are third-grade ISTEP+ scores predictable based on first-, second-, or third-grade
teacher? Question 4 was addressed using a simultaneous multiple regression model.
Dichotomous-coded variables Y or N identified a student’s exposure to a particular teacher. The
intention of the fourth question was to explore the possibility that third-grade ISTEP+ scores
could be predicted based upon a student’s first-, second-, or third-grade teacher. A regression
analysis provided summary data to examine.
The summary data for School A indicated that the overall fit of the regression model gave
adequate description to the pattern of the data in Grades 1, 2, and 3. R2 and the adjusted R2
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varied little within each grade level and suggested that the sample size (n = 38) was sufficient to
produce meaningful data for analysis of ELA and math scores. The regression data revealed that
using a .05 level of statistical significance, third-grade ISTEP+ scores could not be predicted
based on first-, second-, or third-grade teachers in ELA. When examining the effect of firstgrade teachers as predictors of ISTEP+ scores, a variance of 85% could be explained by factors
other than the grade-level teachers. Similarly, when examining the effect of second-grade
teachers as predictors of ISTEP+ scores, a 25% variance was attributed to random unsystematic
factors. Finally, when examining the effect of third-grade teachers as predictors of ISTEP+
scores, there may be a collection of variables other than the third-grade teachers that explain 95%
of variance among scores.
At .05 level of statistical significance, School A’s third-grade ISTEP+ scores could not be
predicted based on first-, second-, or third-grade teachers in math. When examining the effect of
first-grade teachers as predictors of ISTEP+ scores, a variance of 91% could be explained by
factors other than the first-grade-level teachers. Similarly, when examining the effect of secondgrade teachers as predictors of ISTEP+ scores, a 97% variance was attributed to random factors.
Finally, when examining the effect of third-grade teachers as predictors of ISTEP+ scores, the
data revealed that variables other than the third-grade teachers explained 29% of variance among
math scores.
The R2 and the adjusted R2 for School B supported the assumption that the model
provided meaningful data for analysis. The F statistic for Grade 1 indicated that there was a
statistically significant impact on third-grade ISTEP+ scores based on the teachers in that grade,
F(2, 23) = 3.74, p = .039 in ELA. The regression data revealed that third-grade ISTEP+ scores
could be predicted based on second- or third-grade teachers. When examining the effect of first-
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grade teachers as predictors of ISTEP+ scores, a variance of only 3.9% could be explained by
factors other than the grade-level teachers. This finding met a .05 level of significance. When
examining the effect of second-grade teachers as predictors of ISTEP+ scores, however, a 66%
variance was attributed to random unsystematic factors. Finally, when determining the effect of
third-grade teachers as predictors of ISTEP+ scores, 51% could not be attributed to third-grade
teachers. Hyphenate later paragraphs accordingly.
Third-grade math ISTEP+ scores for School B could not be predicted based on first-,
second-, or third-grade teachers at .05 level of statistical significance. When analyzing firstgrade teachers as predictors of ISTEP+ scores, a variance of 25% could be explained by factors
other than the first-grade level teachers. When examining the effect of second-grade teachers as
predictors of ISTEP+ scores, a 97% variance was attributed to random factors. Finally, when
examining the effect of third-grade teachers as predictors of ISTEP+ scores, the data revealed
that 96% of the variance could be attributed to variables other than the third-grade teachers.
In reviewing the data for School C in ELA, the R2 and the adjusted R2 indicated no reason
to believe the data were not meaningful, however, the F statistic in each grade revealed no
significance in terms of teacher influence on ISTEP+ scores. The regression data indicated that
third-grade ISTEP+ scores could not be predicted based on first-, second-, or third-grade
teachers. When examining the effect of first-grade teachers as predictors of ISTEP+ scores, a
variance of 83% could be explained by factors other than the grade-level teachers. Similarly,
when examining the effect of second-grade teachers as predictors of ISTEP+ scores, a 73%
variance was attributed to random unsystematic factors. When examining the effect of thirdgrade teachers, 8.6% of the variance could not be attributed to the teachers, F(2, 30) = 2.665, p =
.08. Although notable, the p statistic did not meet the .05 level for significance.
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The math data for School C showed a similar pattern. A variance of 35% could be
explained by factors other than the grade-level teachers as predictors of ISTEP+ scores at first
grade. Similarly, when examining the effect of second-grade teachers as predictors of ISTEP+
scores, a 75% variance was attributed to factors other than the teachers. The effect of third-grade
teachers reflected a similar significance that was found in the ELA data. Only 5.3% of the
variance could not be attributed to the teachers, F(2, 30) = 3.243, p = .053. Again, the p statistic
did not meet the .05 level for significance, but did suggest that further investigation of the thirdgrade configuration would be appropriate.
The summary data for School D also appeared to provide adequate information for
analysis. The F statistic calculated in ELA for Grades 1 and 2 showed no significance. The
statistic for Grade 3, however, indicated substantial impact from third-grade teachers on ISTEP+
scores, F(4, 58) = 6.248, p = .000. Earlier examination of the ANOVA results suggested thirdgrade teachers could warrant additional study. The data derived from the regression analysis
further supported that inference.
The data provided by the math regression analysis suggested significance in both first
grade, F(5, 57) = 2.42, p = .047 and third grade, F(5, 57) = 2.58, p = .047. In each of the grades,
only 4.7% of the variance of ISTEP+ math scores could be explained by factors other than the
grade-level teachers. Second grade showed no predictive significance.
Summary data for School E revealed no significant difference for teachers in Grades 1
and 3. The regression data revealed that third-grade ISTEP+ scores could not be predicted based
on first- or third-grade teachers. When examining the effect of first-grade teachers as predictors
of ISTEP+ scores, a variance of 44% could be explained by factors other than the grade-level
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teachers and 86% of the variance could not be attributed to third-grade teachers. The F statistic
denoted significance in second grade, F(6, 88) = 2.457, p = .030.
Summary data for math revealed no significant difference for teachers in Grade 2, F(6,
88) = 1.22, p = .31 and Grade 3, F(5, 89) = .88, p = .49. The regression data, however, did
indicate predictive significance in grade one F(6, 88) = 2.21, p = .049. When examining the
effect of first-grade teachers as predictors of ISTEP+ scores, a variance of only 4.9% could be
explained by factors other than the grade-level teachers.
Summary data for School F indicated no significant difference for teachers in Grade 1
and 2. The regression data revealed that third-grade ISTEP+ scores could not be predicted based
on first- or second-grade teachers. When examining the effect of first-grade teachers as
predictors of ISTEP+ scores, a variance of 13% could be explained by factors other than the
grade-level teachers. Similarly, when examining the effect of second-grade teachers as
predictors of ISTEP+ scores, an 86% variance was attributed to random unsystematic factors.
Finally, when examining the effect of third-grade teachers as predictors of ISTEP scores, only a
1% variance could not be attributed to third-grade teachers. This indicated significance at the .05
level. The F statistic did suggest that further examination of Grade 3 data were warranted F(3,
62) = 4.053, p = .011.
The summary math data for School F revealed no significant predictive difference for
teachers in Grades 1 and 2 on ISTEP+ scores. Factors other than the first-grade teachers
attributed 65% of the variance. In second grade, 70% of the variance could be explained by
random unsystematic factors. When examining the effect of third grade teachers as predictors of
ISTEP scores, a variance of only 3.1% could be explained by factors other than the grade-level
teachers, F(3, 62) = 3.15, p = .03. This indicated significance at the .05 level.
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The regression summary data for School G suggested that there was no statistical
significance among the three grade levels that provided support for predicting ISTEP+ thirdgrade scores. The regression data revealed that third-grade ISTEP+ scores could not be
predicted based on first-, second-, or third-grade teachers. When examining the effect of firstgrade teachers as predictors of ISTEP+ scores, a variance of 6.2% could be explained by factors
other than the grade-level teachers. The small percentage might merit further investigation.
When analyzing the effect of second-grade teachers as predictors of ISTEP+ scores, the
percentage was much higher. A 56% variance was attributed to random unsystematic factors.
Finally, when examining the effect of third-grade teachers as predictors of ISTEP+ scores, 67%
could not be attributed to third-grade teachers.
Data made available by the math regression reflected similar findings. First grade
appeared to be more predictive than either second- or third-grade, however, not at a statistically
significant level, F(1, 27) = 2.66, p = .114. A 64% variance in second-grade scores could be
explained by random factors not related to the teachers. In third grade, 74% of the variance
could be explained by unsystematic factors. ELA and math data are represented in Table 15.
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Table 15
Percent of Variance Explained by First-, Second-, and Third-Grade Teachers By School
School

N

A

38

.849

.244

.950

B

26

.039*

.666

.509

C

33

.828

.729

.086

D

63

.204

.777

.000**

E

95

.438

.030*

.392

F

66

.130

.864

.011*

G

29

.062

.565

.668

A

38

.967

.285

.909

B

26

.245

.966

.961

C

33

.345

.750

.053

D

63

.047*

.958

.047*

E

95

.049*

.306

.493

F

66

.653

.699

.031*

G
29
.114
Note. *p < .05; ** p < .001

.643

.744

ELA

Math

Grade 1 Grade 2

Grade 3

The four types of statistical analysis included in this study provided a multi-factored
picture of the measurable impact that first-, second-, and third-grade teachers had on third-grade
ISTEP+ scores in a sample of seven elementary schools including 339 students. Statistical
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results and summary data were provided for each hypothesis that was tested. A discussion of the
findings, implications, and practical application of the results are provided in Chapter 5.
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CHAPTER 5

SUMMARY OF THE STUDY
This chapter provides a brief summary of the study. Also included is a discussion of the
findings and how these findings relate to prior and ongoing research. An examination of the
implications of using high-stakes test scores as measures of teacher performance is presented
along with suggested possible directions for future studies.
Present student achievement and school accountability models as a typical practice do not
take into account students’ academic instruction and experiences prior to the initial testing
administration in third grade. The push for tying student academic success to teacher
performance is a reality, and adequate ways to measure that link is of major concern throughout
the country. This study’s primary purpose was to add to the body of research that focuses on the
student–teacher link and to explore and quantify the contributions to student achievement from
previous teachers using scale scores obtained from the third-grade Indiana standardized test. A
non-experimental method for estimating teacher effect on student achievement was tested by
analyzing the existing scores of a narrow cohort of students. The following criteria offered a
basis on which to examine the variance among subgroups and the whole: overall mean
achievement scores in both math and ELA separately, as school and grade-level subgroups, and
subgroups within the grade level. Linking student Grade 3 standardized assessment outcomes to
primary-grade teachers provided empirical data points that offered insight into the practice of
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evaluating teacher quality and effectiveness of instruction. The summary of the results is
discussed in the subsequent sections of Chapter 5.
Limitations
The fundamental challenge to measuring the impact of school factors, specifically teacher
impact, is separating their contributions from the many other factors that influence student
achievement. Student factors such as intrinsic motivation, home environment, unmeasured prior
experiences, and parent engagement impact student achievement gains. A teacher’s classroom
may reflect a variety of additional factors: principal’s bias, preferential treatment of a colleague,
ability grouping, and parent requests. The difficulty of measuring and assigning amounts of
learning to specific teachers while controlling for these factors is problematic (Rothstein, 2010).
High student achievement in a school that serves largely affluent families may give the
impression that the teachers within that school are more effective than those teachers in schools
that serve children from family backgrounds that are disadvantaged. In order to control for this
reality, the study was designed to consider teacher impact on student achievement within a
particular school and to avoid school-to-school comparisons, thus mitigating issues of
demographic disparity. Students were randomly assigned to teachers who were experienced at
that grade level, knew the curriculum, were afforded the same professional development, and had
access to the same formative assessment data to assist them in developing lessons that would
meet the needs of students in their classrooms. Although significant effort was taken to
minimize random unsystematic factors, it was assumed that there continued to be unmeasured
factors that influenced academic performance.
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Theoretical Implications
It is clear and supported by considerable research that teachers have a profound impact on
student achievement (Darling-Hammond, 1997; DuFour, 2004; Dweck, 2006; Hattie, 2008;
Marzano, 2003). The question is if a measure of that impact is meaningful and can be
generalized among teachers, subject areas, and grade levels.
In this age of accountability, a reliance on the business model has emerged as the vehicle
by which to measure teacher performance. Econometric design assigns numerical values to
measure a desired result. Throughout the country in the case of academic achievement, high
stakes achievement tests administered to students in specific grade levels gauge the acquisition
of predetermined knowledge, skills, and processes that students are expected to learn at specific
intervals in their educational progression. The concept is that if a student receives adequate
instruction and content, he or she will achieve at an expected rate based on his or her age.
Simply stated, for every day of classroom instruction by teacher X, there is a quantifiable amount
of learning by student Y. In accordance with the business model, legislatures have embraced
educational policy that has shifted to a more aggressive focus on the quality of instruction,
especially after the signing of the NCLB law in 2002. The business theory runs counter to the
generally held notion that a student’s environmental circumstance has a far greater impact on
achievement than any school-based factors (Coleman et al., 1966). In theory, the business model
appears logical and works quite well. In reality, authentic learning is a multifaceted human
collaboration (Deci & Ryan, 1985; Dweck, 2000; Marzano, 2003; Wiggins, 2010). Within the
learning paradigm, all participants bring with them a confluence of cognition, emotion, past
experiences, and innate tendencies.
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In an attempt to take into consideration the complexity of classroom dynamics, Indiana
has identified achievement metrics in two ways: academic growth and academic achievement.
The growth model assigns an amount of expected academic acquisition to each child’s yearly
progress. The theory is that using this model mitigates or at least takes into account
demographic considerations. Students who meet that expectation are designated as having
typical academic growth. Those above and below that expectation are assigned high growth or
low growth, respectively. The achievement model measures student academic acquisition to a
level of mastery designated by the state. The cut score is set each year based on a variety of
statistical calculations and assumptions. For the purposes of this study, achievement level scores
were the metrics used as the basis of analysis.
Methodological Implications
The study utilized three types of inferential statistical analysis: descriptive, ANOVA, and
multiple regression. By using mean achievement scores in ELA and math, the descriptives
offered a picture of each school’s sample in context to the ISTEP+ scale scores and
demographics of EVSC and Indiana as a whole. No attempt was made to compare the cohorts of
sample schools within the EVSC.
An ANOVA provided internal comparisons within a school’s grade level to detect
differences in individual teacher impact on student success not attributed to chance occurrences.
Finally, multiple regression analysis addressed the final two questions of the study. Patterns of
success that could be attributed to specific teacher combinations were examined and
predictability of achievement on ISTEP+ was investigated based on first-, second-, or third-grade
teachers.
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Relation to Prior Research
In the recent past, measuring teacher impact was directed to Grades 3-12 and as cited in
Chapter 2, few studies had investigated the contributions of the teachers prior to the tested
grades. The difficulty of including the contributions of teachers who do not teach tested course
work continues to be problematic and a variety of models to accommodate that dilemma have
been implemented with mixed success. From research in the social sciences, we know that the
fine and practical arts, physical education, and engagement in school activities impact student
success in school. Linking students’ attitudes and mindsets about their abilities to increase
academic success are well documented (Deci & Ryan, 1985; Dweck, 2000, 2006).
Summary of the Findings
The results of this study primarily indicated that small sample size created a significant
limitation in the study’s design. Restrictive parameters were implemented in the attempt to
control for random unsystematic variables that impact student academic performance as
discussed in the Chapter 2’s review of the literature. The typical configuration of elementary
Grades 1 through 3 also diminished the sample size. In Indiana, a class size of 18 students is
considered optimum in first grade. In Grades 2 and 3, school administrators attempt to keep
class size to no more than 27 and a teacher assistant is added at that number; therefore, principals
prefer to keep class sizes as small as possible. Filtering out students who were transient,
switched teachers during the year, or did not attend the same school for the three years of the
study further reduced the number of students who could take part in the cohort.
Even though the descriptive data showed a large number of z ± .40, except in a small
number of cases the data for Question 1 revealed that there were no patterns of success that were
statistically significant detected in first-, second-, and third-grade teacher combinations reflected
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in third-grade ISTEP+ scores. There was reason to suspect a variable associated with School D’s
first grade impacted the scores in four of the six classrooms in a pattern different than
randomness. The mean scores in School C’s second grade suggested a pattern in math
achievement. School F’s first-grade math also indicated there may be a pattern. Although
providing the reader with statistical descriptions of each grade level within a school, the small
sample sizes interfered with identifying patterns of success within grade levels and among
teacher combinations. One explanation might be that a single student score could be highly
influential and create the appearance of a large differential in mean student achievement data. It
is likely that using the mean as the comparative statistic could be problematic.
Notable studies do use the mean standard deviations associated with student achievement
to describe teacher effectiveness. If students are randomly distributed into classrooms and the
resulting ISTEP+ scores are normally distributed, standard deviation of the scores suggests the
magnitude of the teacher effects (Nye et al., 2004). According to Nye et al. (2004), if teacher
effects are normally distributed, the difference between the achievement gains between a student
having a not so effective teacher and an effective teacher is over 0.35 of a standard deviation in
reading and 0.48 of a standard deviation in math. They contended that the effects are large
enough to elicit policy significance. In reviewing the standard deviations found in ISTEP+
descriptive data generated by this study, statistical significance that reflects the magnitude found
in Nye et al.’s data was revealed as denoted by asterisks (*) in the Chapter 4 tables.
The ANOVA used in Question 2 provided an additional set of data for interpretation to
identify the significance of the teacher’s impact on student achievement as measured by ISTEP+.
Variance was determined among the teachers in the grade level. The ANOVA data connected
the variance to specific teachers in specific grade levels. As illustrated in the Figure 1, student
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achievement differentials could be easily identified for further analysis. For example, Teachers
3n and 3r were linked to student scores that were considerably different than Teachers 3o, 3p,
and 3q. A building administrator would have reason to suspect that something different was
occurring within the third-grade classrooms and among the third-grade teachers especially if
there was a random distribution of students to classrooms. The F statistic provided a data point
that would suggest significance; however, the ANOVA supplied the visual to determine whether
the difference was linked to positive student achievement data or negative data.
Teacher

N

Mean

3n

9

420.78

3o

16

473.13

(-----*-----)

3p

16

474.06

(-----*-----)

3q

13

483.38

3r

9

430.78

--------+---------+---------+---------+(-------*--------)

(------*------)
(--------*-------)
--------+---------+---------+---------+-

420

450

480

510

Figure 1. School D third-grade teachers linked to third-grade ISTEP+ ELA.

There were no significant differences among teachers in School A in either ELA or math
indicated in the ANOVA. School B noted significance in first-grade ELA only. No significance
was noted in School C, but in School D, first-grade mean scores differed significantly in math.
In third grade, scores differed in both ELA and math. Math and ELA scores in School E showed
significance in first grade, and in School F, both third-grade subjects were significant at the .05
level. School G’s data noted no significance in the analysis in either subject or in grade levels
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that were part of the study. ANOVA charts are provided in the Appendix to illustrate the
significant data points.
The results of Question 3 were most notably affected by the small sample size available
for the regression analysis. Because of this limitation, the analysis was narrowed to examine
only the second- and third-grade teacher combinations. The data garnered by the regression for
the contracted analysis was viewed cautiously. Patterns of success were identified in a limited
number of teacher combinations; however, the data did not support the ability to generalize the
results to a larger population. Only School E showed significance in ELA at the .05 level for two
teacher combinations. In math, School C revealed one combination and School F noted two
combinations of significance.
The data analysis for Question 4 focused on the ability to predict student achievement
based on grade-level teachers. The analysis produced interesting findings but because of sample
size the results were interpreted with restraint. The R and R2 for each of the sample schools
indicated that the sample was large enough to be meaningful for the purposes of the study. The
results of the regression presented four points of significance for ELA: School B first grade,
School E second grade, School D third grade, and School F third grade. School G was very
close to significance in first-grade ELA with p = .062. The results for math presented four points
of significance as well: Schools D and E first grade and Schools D and F third grade. School C
narrowly missed statistical significance with p = .053 in third grade. Generally, the cohort
analysis provided some evidence that first grade and third grade might have a larger effect on
student academic achievement than did second grade.
Among the four analyses, there was no evidence that any individual analysis could stand
alone as a measure of teacher effectiveness and student achievement scores. Together, however,

102
a general observation was made. A link could be inferred between first grade or third grade and
student success on ISTEP+ in math and ELA. A summary of the descriptives indicated that 52%
and 60% of the statistical significance was found in first grade and third grade, respectively.
Only 45% was attributed to second grade. The ANOVA indicated that 0% of statistical
significance was discovered in second-grade metrics and 57% was detected in either first grade
or third grade. The interpretation of Question 3’s regression data associated with second- and
third-grade teacher combinations also supported the notion that third grade might be the more
influential in the pair. Of the significant combinations, the third-grade teacher was the
reoccurring factor. Finally, Question 4’s data noted three points of significance in Grade 1, four
points of significance in Grade 3, and only one point of significance in Grade 2 as represented in
Table 15.
Practical Implications
The purpose of the study was to explore the impact first-, second-, and third-grade
teachers had on Grade 3 ISTEP+ scores. Although the study did not provide a result that is
irrefutable, it does offer implications for practical use at the district and school levels in policy
and resource alignment. As noted in the statistical discussions of Questions 1-3, specific
teachers surfaced as having positive impact on student achievement. School D Teacher 3s,
School E Teacher 1n, and School F Teacher 3q all emerged as foci that require further attention.
Together with formative and summative assessment tools, the administrative leadership
responsible for monitoring and supporting student academic achievement can utilize the insight
presented in these pages to consider their decisions through an additional lens. Careful
consideration of the unintended consequences resulting from using high-stakes test data to
measure teacher effectiveness, however, would be wise (Berliner, 2010). Teacher performance
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based on state test outcomes does not necessarily identify the most effective teachers if the
assessment is gauging student conceptual understanding (Rothstein, 2010). Another concern
confronting decision makers may be that facing accountability for job performance, teachers
would emphasize topics and skills simply to raise test scores (Campbell, 1976). The intense
accountability has the capacity to reach all individuals associated with the teaching and learning
paradigm. The concerns stated above are increasingly relevant since most states are adopting the
Common Core State Standards that assess higher-level conceptual understanding but continue to
administer the high-stakes assessment by current standardized tests.
Although the research supports teachers as being the most important factor in student
achievement at the school level, the methods by which to measure the ingredients associated
with effectiveness continue to be suspect. It is conceivable that in emphasizing test scores there
is the chance that districts could reward teachers who do not deserve it and punish those who do
(Rothstein, 2011). There is also a real temptation to use formative assessment as performance
indicators of teacher effectiveness. Decisions made by teachers, students, and administrators
would likely focus on the indicators that achieved the short-term results on the state tests and not
necessarily the knowledge and processes that would be of benefit for the student in the long
term.
Typically during the early spring, building-level administrators make plans regarding
their teaching staff. They assign teachers to specific grade levels or content areas for the
upcoming school year. These decisions are based primarily on parameters provided by the
collective bargaining agreement, the state licensing mechanism, teacher requests, and principal
observations. The findings of the study offer the principals an additional opportunity to focus
their thinking more intentionally on what happens in first grade and third grade and specifically
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which teachers they assign to those classrooms. At the district level, those who direct resources
linked to professional development and targeted support efforts may benefit from the study’s
insight as well.
The study does not identify the characteristics of effective teachers or quantify the
attributes associated with teacher quality. A deep understanding of the attributes of effective
teaching cannot be overemphasized as an essential element of effective leadership and must be
acquired by the building principal. Along with a thorough understanding, the possibility that
first grade and third grade emerge as valid indicators of achievement must be considered.
Because the study did reveal slight patterns of achievement associated with Grades 1 and 3,
additional attention by the administrator in determining teaching assignments might be justified.
Recommendations
The fundamental challenge to measuring the impact of first-, second-, and third-grade
teachers on student success continues to be separating contributions from the many factors that
influence achievement. The study, although limited, suggested that further explorations that
focus specifically on first grade and third grade would be prudent. An analysis of the exiting
data on a broader level with fewer limitations placed on characteristics of the study cohort may
provide comparative data to determine if the results of this study would generalize to a larger
population. Two reasonable follow-up questions generated from the findings of the study could
be based on the content or specifically what the students are expected to learn within specific
grade levels. Are the first- and third-grade curricula mapped more effectively taking into
account the developmental needs of the students and the expectations of the third-grade test than
the curriculum in the second grade? Is the difference predicated on a school-level factor such as
the Guaranteed and Viable Curriculum (Marzano, 2003)?
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One of the most troublesome implications for linking teachers to students in order to
measure impact on achievement emerges as a result of the impending statutory requirement that
a teacher’s evaluation will be based partially on student achievement scores from the state’s
high-stakes ISTEP+ test. The design of this study intentionally controlled for many of the
student and teacher school-level variables by selecting schools that had very stable student
populations and teaching assignments. Issues related to transience were addressed so that
ISTEP+ scores used were connected to students whose teacher links remained stable during the
study. The study also controlled for factors associated with the teacher’s competency at teaching
a specific set of content expectations at grade level and developmental stages of student learning.
Teachers taught the same grade level and curriculum throughout the study. As indicated earlier
in this chapter, the sample pool was severely narrowed based on these limitations and could not
be generalized to the larger district population.
Changes in content and pedagogy that are based on a substantial collection of research on
teaching and learning emphasized the need and expectation that curriculum and instruction be
differentiated to meet the needs of each student (Thomlinson, 1999; Thomlinson & Imbeau,
2010). Nationwide, an emphasis on the shift from whole-group to small-group instruction using
leveled text is expected, and significant dollars are allocated for professional development that is
intended to move teachers toward this goal. Meeting the needs inherent in differentiated
teaching requires a school organization that is flexible and has the human capacity to use
formative assessment to group and regroup students based on data throughout the year. EVSC
and most Indiana school districts do not enjoy that capacity. Even if school districts had the
needed teaching staffs, they do not have the electronic capacity to track the ever-changing links
between student exposures to specific teachers.
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Throughout the state of Indiana, the DIBELS formative assessment is administered four
times a year to each kindergarten, first-grade, and second-grade student. Based on the data
extracted from the assessment, teachers are to create small groups that provide systematic and
targeted differentiated instruction to meet each student’s needs within the classroom (Anderson,
1979; Barr et al., 1991; Thomlinson, 1999). Because of capacity issues, EVSC teachers in the
primary grades often create these groupings among student in the entire grade level and not just
within a teacher’s classroom. Often teacher assistants are utilized to provide support with
classroom management and also as partners to practice skills with students. Teacher assistants
are paid at minimum wage, and there is no standard training in effective instructional strategies.
If students are linked to the classroom teacher and then receive targeted instruction from another
teacher or support from an assistant to bolster their skills, the link between student achievement
and teacher instruction is corrupted immediately.
Further compounding the quandary is the push toward the response to intervention (RTI)
model (Fuchs & Fuchs, 2006). EVSC is implementing RTI district-wide. The initial phase was
to shore up Tier I, which is the standard curriculum for all students at a grade level. The second
phase was to implement Tier II interventions. Tier II interventions are to be available to 20% of
the most academically in need students. They also require that additional time be added to a
student’s instruction based on formative assessment (Davis, Lindo, & Compton, 2007; McCook,
2006). Moreover, a different curriculum and consequently different instruction are components
of Tier II. The student groupings are small and research suggests that only four to six students
work together with the teacher at any one sitting. Again the teacher-student link that the state
intends to use for evaluating teacher performance is indistinct. Tracking student and teacher
links are almost impossible if research-based instructional design is implemented with fidelity.
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Because the study yielded points at which to begin a more targeted assessment of the
teacher impact on student achievement, a relatively simple next step of analysis would be to
replicate the study using ISTEP+ Grade 3 scores for 2011-2012. At the very least, discussion
regarding the findings of the study in terms of teacher placement in grade-level assignments is
warranted.
Another possible next step to broaden the available data for analysis would be to include
teachers and students who loop from one grade to the next. Typically the first-grade teacher
would loop with the same students to second grade. Even though the practice of looping was not
widespread in the EVSC, there were several occurrences that were excluded from the original
cohorts and could be examined in a subsequent analysis.
The ultimate goal of educational research is to understand and thus act appropriately to
support the multifaceted relationship between teaching and learning. No study or set of data is
perfect but they do provide more information that can be used to consider personnel, curriculum,
resource, and professional development decisions. This study suggests that factors linked to first
grade and third grade might be a logical point at which to begin.
Opportunities for Further Study
The data from the initial study was intriguing and timely in terms of the debate about
accountability and teacher performance. An opportunity to delve deeper into the first, second,
and third grades and examine their impact on ISTEP+ scores could be achieved through a
longitudinal study of the same seven schools and the same cohort of teachers. The longitudinal
model would provide an increased N. Small sample size in the initial study appeared to be a
significant limitation when interpreting the data, especially for Question 3. Using ISTEP+ thirdgrade scores for the years 2011-2012 and 2012-2013 could provide a solution for that problem.
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Assuming random distribution and controlling for student and teacher transience, an analysis of
three years of ISTEP+ data might determine with statistical significance if those scores are
predictable based on first-, second-, or third-grade teachers. The same model could be used with
data from any state as long as the conditions are met. In the future a cross-state comparison
would be possible and, with implementation of Common Core State Standards, the results might
have national implications. A practical application of the study’s results might be the
development of a model that would allow schools and/or districts to insert their own data and
determine patterns of achievement among grade levels and their teaching staff.
Although the initial study was predicated on a consistent and stable set of students and
teachers, a comparison study between the population as a whole and the study’s sample would
offer insight as well. Questions to be answered could include issues related to student and
teacher transience. Implications might be drawn about the teacher’s understanding of children
and the curriculum at a particular stage of academic development. Student resilience and ability
to rebound from ineffective teachers could be examined and possibly determined.
The initial study uncovered more questions than answers, but with the focus on linking
student achievement to teacher performance, the consequences of doing so without significant
and thorough study are irresponsible. Continuous investigation and scrutiny of standardized tests
and their correlation to the processes and models of performance assessment will only ensure
that as we learn more our metrics will evolve to be reliable and always valid.
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