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ABSTRACT 
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DATE: May 2019 

PAGES: 126 

Given the demands on Indiana schools to continually improve student performance 

results on End of Course Assessments, it is important to define the organizational structures, 

instructional methodologies and leadership strategies that result in student performance 

increases. This study compared student performance results on the Algebra I End of Course 

Assessment, which is one key component of Indiana’s school accountability system, and 

principal leadership in the use of formative assessment strategies and related constructs. 

This study was conducted utilizing both archival student data from the Indiana 

Department of Education website and survey data gathered from public secondary school 

principals in Indiana. Data from 118 respondents was examined to determine if principal 

leadership in the use of formative assessment strategies, professional development, data 

collection and analysis software, common planning, and strategic intervention structures resulted 

in improvements in student performance on the Algebra I End of Course Assessment. 

Descriptive and inferential statistics were utilized to draw conclusions regarding 

principals’ perceptions of these constructs and the average percentage pass rate of students by 
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performing one-way ANOVA tests for each construct as well as each individual survey question, 

resulting in 120 individual one-way ANOVA Tests. 

Although data analysis indicates that differences in student outcomes do not result from 

the existence of the constructs being analyzed, results do indicate that principal leadership in 

some aspects of these five constructs result in student performance gains. 
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CHAPTER ONE: INTRODUCTION 

Introduction 

In an age of increasing accountability and school reform initiatives that are designed to 

improve student achievement, principals are faced with the daunting task of selecting from, and 

leading schools through the implementation of, various research-based initiatives. Given the 

multiple demands on their time, finding the right things to focus on could help principals 

maximize their impact. 

This study looks specifically at principals’ perceptions of their leadership in the 

implementation of formative assessment strategies and the related constructs of professional 

development, data collection and analysis software, common planning time and systemic 

intervention strategies as they relate to student performance on the Algebra I End of Course 

Exam. 

In 1999 the General Assembly in Indiana passed Public Law 221 (P.L. 221), which is 

Indiana’s comprehensive school accountability system for K-12 schools. This law was put into 

place prior to the Federal No Child Left Behind Act of 2001. The law established a rating system 

for schools based on student performance indicators and established consequences for schools 

and districts who consistently fail to meet improvement expectations (I.C. 20-31-9).  This new 

law began to shift the focus of public schools and created increased emphasis on student 

performance on ISTEP+ and End of Course Assessments during the 2000-2010 school years. 

During the 2010-2011 school year, the Indiana Department of Education began utilizing 

an A-F letter grading system to rank schools on their ability to lead students to positive academic 

outcomes as determined by student performance results on End of Course exams and graduation 

rate (Indiana Department of Education). The system by which these rankings were determined 
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was further modified in 2011-2012 to incorporate student academic growth, graduation rates, and 

college and career readiness. The goal behind these modifications was to hold schools and school 

corporations to higher standards, and to provide a more accurate representation of their 

performance (Indiana Department of Education). Consequences for failing to meet performance 

expectations may include a restructuring plan, assignment of a special management team or 

complete takeover by the Indiana Department of Education, who may decide to assign the 

operation of the school to a turn around academy. Clearly these consequences are undesirable 

and could result in a building principal losing his/her job. 

Principal leadership has been identified as a critical component of creating effective 

schools and improving student achievement (Blase & Kirby, 2009; Edmonds, 1979; Hallinger & 

Heck, 1996, 1998; Heck & Hallinger, 1999; Leithwood & Jantzi, 2000a; Marzano, Waters, & 

McNulty, 2005). The accountability movement and the potential consequences for a lack of 

performance improvements have increased pressure on building principals. Having a clear 

understanding of how to operate effectively within the school environment to improve teaching 

quality and student performance is more important than ever (Whitaker, 2003). 

The building principal has often been identified as the single most important factor in 

school improvement (Edmonds, 1979a; Hallinger & Heck, 1996; Hoy & Smith, 2007). The 

principal provides the leadership and creates the organizational structures that allow teachers to 

work most effectively (Blase & Kirby, 2009; Leithwood & Jantzi, 1990, 2000a, 2000b; 

Rosenholtz, Bassler, & Hoover-Demsey, 1986). However, in Hatti’s “Top 50 Factors” list in A 

Handbook for High Reliability Schools, (Marzano et al. 2015) the principal is not directly listed. 

Effective classroom teachers frequently monitor student progress, provide timely and 

constructive feedback to their students, and modify their instruction to maximize student learning 
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(Lezotte & Snyder, 2011).  In other words, they are effective reflective practitioners. 

Many techniques exist by which teachers can perform these tasks.  One of the most 

common reflective practices used to modify curriculum within a course is for teachers to analyze 

the results their students achieve on summative course assessments or on standardized tests such 

as ISTEP+ or NWEA.  Significant emphasis has been placed on the analysis of these types of 

tests as a result of legislation that rewards and penalizes schools based on student performance 

on these exams (P.L. 221).  While this technique is an important aspect of evaluating 

professional practice, the inherent problem with only using this type of reflective practice is that 

it is performed at the conclusion of a unit of instruction, or the conclusion of a course.  It does 

not provide an opportunity for teachers to make modifications to their instruction in an effort to 

correct students’ misunderstandings prior to the conclusion of the course.  One could compare 

this technique to an autopsy (DuFour, 2010).  It may tell you that a student does not understand 

the content, and may even get down to the specific skills that the student is lacking, but it does 

not help you fix the problem within the time period of teaching that course.  In terms of the 

analogy, you know the learner died, and you may know why, but it is too late to resuscitate him 

or her. 

Some teachers may choose to write reflective journals that detail their impressions of 

how successful their lessons were with the students.  Teachers may review these reflective 

journal entries as they plan for the following school year or semester.  A potential shortcoming 

of these reflections is that they may only be based on the teacher’s impression of how well the 

lesson was received and may not include the analysis of actual student performance data or even 

students’ impressions about the lesson.  While qualitative analysis is an important aspect of 

evaluating professional effectiveness, and can provide significant insight into the culture of a 
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classroom, it can fall short in terms of evaluating how well the students understand the material.  

One might view this in terms of psychoanalysis.  This may provide significant insight into the 

teacher’s impression of how engaging the material was, or how fun the related classroom 

activities were, but, absent performance data or additional perspectives, it leaves teachers with an 

incomplete picture. 

A third technique teachers can employ to assess student learning is the use of formative 

assessments.  Formative assessments, those that are given as a means to assess student learning 

during a unit of instruction, can provide performance data that allow a teacher the opportunity to 

modify instruction and address student misunderstandings within that same unit of instruction. 

This technique could be compared to diagnostic tests performed by a physician to identify a 

problem before patients are even aware that they are suffering from any type of illness.  An 

annual physical, mammogram, pap smear, or a colonoscopy would be examples of medical 

procedures that are performed in an attempt to provide physicians and patients the opportunity to 

address an illness before it becomes fatal.  When physicians further compare the results of these 

diagnostic tests to typical results of other patients that have been conducted throughout the 

world, or consult with other physicians regarding the results of these tests, they increase their 

own knowledge and improve the chances that their treatment plan will have a positive impact on 

the patient’s health. Common formative assessments, the resulting comparisons of student 

performance data with teachers of the same course, and decisions reached by teachers to modify 

instruction are the educational equivalency of preventative medicine. 

Investigating the leadership, organizational structures and instructional practices that 

exist in schools where formative assessment practices are prevalent caused me to focus on five 

cultural constructs I identified as Leadership, Professional Development, Data Collection and 
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Analysis Tools, Common Planning and Systemic Intervention Structures.  

Purpose of the Study 

Given the demands on Indiana schools to continually improve student performance 

results on End of Course Assessments, it is important to define the organizational structures, 

instructional methodologies and leadership strategies that result in student performance 

increases. One key component of Indiana’s school accountability system is the percentage of 

students who demonstrate competency on the Algebra I End of Course Assessment. 

In this study, I examined how instructional leadership in the use of formative assessment, 

and how specific organizational structures, data analysis tools and systemic intervention 

structures provide a means to improve instructional precision and ultimately student performance 

on Indiana’s Algebra I End of Course Assessment. In addition to principal leadership in the 

implementation of effective formative assessment strategies, I studied the availability of 

professional development opportunities for math teachers, the availability of data collection 

software to assist math teachers in having data readily available and purposely arranged in order 

to aide in discussion, analysis, and instructional decision-making, the presence of common 

planning time for math teachers within the schools’ organizational structure, and finally, I looked 

at the presence of systemic intervention structures for re-teaching. Each of these constructs was 

analyzed through the perspective of principals in Indiana secondary schools.  

Within secondary schools in the state of Indiana, the central purposes of this study were 

to: 

• investigate the relationship between expectations set by instructional leaders for 

the use of formative assessment and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of professional development 
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for math teachers and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of data collection and analysis 

tools and/or software for math teachers and student performance on the Algebra I 

ECA. 

• investigate the relationship between common planning time for math teachers and 

student performance on the Algebra I ECA. 

• investigate the relationship between systemic intervention structures for math 

students and student performance on the Algebra I ECA. 

Significance of the Study 

Recognizing the value of effective leadership in improving student achievement, it is 

critical to understand how principals’ expectations, professional development, organizational 

structures and support for the implementation of specific assessment and instructional strategies 

impact student performance.  While teachers have the ability to control some of these constructs 

within their individual classrooms, principal leadership in these areas can have a broader impact 

on school-wide implementation and the availability of specific resources to aid teachers in this 

process. 

Effective schools research has clearly illustrated the importance of frequent monitoring of 

student progress and formative assessments (Edmonds, 1979a, 1979b, 1981; Tomlinson, 1980; 

Lezotte & Snyder, 2011).  Drawing from this previous research and synthesizing it around the 

idea of becoming a reflective practitioner holds the potential to provide practical steps 

instructional leaders can implement to promote effective practices within classrooms.  Therefore, 

the study utilized a survey to analyze principal leadership in the effective use of formative 

assessment strategies and related constructs in math classrooms and the resulting impact on 
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student performance on Indiana’s Algebra I End of Course examination. 

As accountability-based evaluation systems are developed for teachers, principals, 

superintendents and ultimately districts, if takeovers are ordered by the department of education 

for chronically underperforming schools, research that provides insight and knowledge about 

where schools should concentrate their resources for improvement will be extremely valuable to 

all school employees.  A study that focuses on the impact of principal leadership in the 

implementation of formative assessments and related constructs could help districts determine 

where to invest professional development dollars and could help universities develop more 

effective principal leadership programs. 

Research Questions 

My research was conducted with secondary principals. These questions guided my study: 

1. Is there a significant relationship between principals’ perceptions of their leadership 

regarding the use of formative assessments and student performance as measured by the 

Algebra I ECA exam? 

2. Is there a significant relationship between principals’ perceptions of availability of 

professional development opportunities for math teachers on topics associated with 

formative assessment strategies and student performance as measured by the Algebra I 

ECA exam? 

3. Is there a significant relationship between principals’ perceptions of the availability and 

use of data collection and analysis tools, and the resulting data, to inform instructional 

decisions and student performance as measured by the Algebra I ECA exam? 
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4. Is there a significant relationship between principals’ perceptions of the availability and 

use of common planning time by math teachers and student performance as measured by 

the Algebra I ECA exam? 

5. Is there a significant relationship between principals’ perceptions of the use of strategic 

intervention strategies by math teachers to address learning gaps within their classrooms 

or the school and student performance as measured by the Algebra I ECA exam? 

Delimitations 

1. This study was limited to the state of Indiana. 

2. This study was based on principal self-perceptions of principal leadership, availability of 

professional development, data collection and analysis tools, common planning time, and 

the existence of systemic intervention structures. 

3. This study was limited to only those principals in the state who responded to the survey. 

4. It should also be noted that principals were provided with a specific definition of 

formative assessment and were asked to frame their responses based on that definition. 

Definitions 

Definitions of each of the five constructs are as follows: 

Instructional Leadership.  The instructional leadership of the building principal in 

establishing expectations and monitoring for the utilization of formative assessment techniques 

as a routine part of classroom instruction among math teachers. Survey questions for this 

construct assess principals’ perceptions regarding their expectations for, and monitoring of, the 

use of formative assessments in math classrooms. 

Professional Development.  Availability of professional development opportunities for 

math teachers on the constructs being assessed in this study. Survey questions for this construct 
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assess the provision of professional development opportunities for teachers regarding the 

utilization of formative assessment techniques, data collection and analysis, common planning 

time, and the use of effective intervention/remediation strategies by math teachers. 

Data Collection and Analysis Software.  Software specifically designed for use by 

classroom teachers in administering and statistically analyzing student content knowledge. 

Survey questions probe principals’ perceptions regarding the availability of software that allows 

teachers to create and administer student assessments, easily gather student performance data, 

and have it purposefully arranged in order to facilitate discussions about student performance 

within and between classes. 

Common Planning Time.  Periods of time within the school week or school day 

specifically set aside for the purpose of teacher collaboration with other content specific 

colleagues. Survey questions elicit principals’ perceptions regarding the availability, within the 

workweek or workday, of common planning time for teachers within the math department, or 

who teach the same math courses. Additionally, principals’ perceptions of the utilization of 

available time, discussion of student performance data, and ultimately, modifications to 

instructional practice to address issues revealed by the student performance data are assessed. 

Systemic Intervention Structures. Specific time, built into the school day or week, in 

which targeted instruction is provided to students who struggle, or enrichment opportunities are 

provided to those students who have demonstrated competence. Survey questions inquire about 

the availability of time to remediate or enrich some or all students. In addition, principals’ 

perceptions are probed regarding whether or not student performance data are utilized to 

determine which types of remediation or enrichment are offered.  
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Algebra I ECA. The Algebra I ECA is an End of Course Assessment (ECA) that is a 

criterion-referenced assessment developed specifically for students completing their instruction 

in Algebra I (Indiana DOE Website, 2016) 

Summary 

The origination of the Coleman Report led to research in Effective Schools as educational 

researchers sought proof that what happened in schools did matter. As findings from the 

Effective Schools research movement were being utilized to facilitate school improvement 

initiatives, researchers began looking for practical applications of these concepts. Publications 

illustrating how these concepts could be applied to improve student learning, by embracing the 

philosophies and strategies employed by Professional Learning Communities, have grown in 

popularity. This study looked specifically at the Effective Schools correlates of Strong 

Instructional Leadership and Frequent Monitoring of Student Progress. Each of these correlates 

was looked at in the survey from the perspective of principals’ perceptions of Instructional 

Leadership in the implementation of formative assessment strategies, to include not only the 

expectations set by the building principal for the use of formative assessments, but also 

opportunities for professional development, the presence of common planning time, the 

availability of assessment software, and the existence of a systemic means by which remediation 

and enrichment activities were provided to students. 
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CHAPTER TWO: REVIEW OF LITERATURE 

 The purpose of this review of relevant literature is to summarize and explain the 

historical context of attempts to tie the specific actions of school leaders to improvement in 

student performance measures. This chapter will also serve as the foundation of the conceptual 

framework for this study as well as provide insight into the formation of the five constructs 

investigated in this study. This chapter will conclude by synthesizing the literature on student 

outcomes related to principal leadership. 

Historical Context 

As educational priorities have changed throughout history, so has the mission and 

challenges that face schools.  In his book Public Education, educational historian Lawrence 

Cremin provided an excellent description of this change: 

For most of human history, men and women have believed that only an elite is 

worthy and capable of education and that the great mass of people should be 

trained as hewers of wood and drawers of water, if they were to be trained at all.  

It was only at the end of the eighteenth century and the beginning of the 

nineteenth that popular leaders in Europe and America – the Marquis de 

Condorcet in France, Thomas Jefferson in the United States, and Lord Brougham 

in England – began to dream of universal school systems that would give 

everyone a chance to partake of the arts and sciences.  Not surprisingly, they had 

their most immediate successes with the children who were easiest to teach – 

those who, through early nurture in the family and other institutions, had been 

prepared for whatever it was that the schools had to offer. 
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Now, in the twentieth century, we have turned to the more difficult task, 

the education of those at the margin – those who suffer from physical, mental and 

emotional handicaps, those who have long been held at a distance by political or 

social means, and those who for a variety of other reasons are less ready for what 

the school has to offer and hence more difficult to teach. (Cremin, 1976, pp. 85-

86) 

This statement clearly illustrates how the mission of public schools has evolved from 

education for some to education for all.  This also provides insight into increasing interest in 

ensuring equitable opportunities for all students.  The United States Congress commissioned a 

study to look at the allocation of resources and instructional effectiveness in American schools, 

especially in relation to racial composition. 

In 1966, Coleman et al. released the Equal Educational Opportunity Study, which has 

become commonly know as the Coleman Report.   The major finding of the report was that 

schools could not overcome the social conditions of poor minorities and improve their ability to 

become highly educated members of our society, unless they were in integrated classrooms 

where the majority of students were white.  The report painted a bleak picture and led educators 

to believe, that despite their best intentions and hardest efforts, teachers in schools serving black 

students were engaged in a futile effort to improve student learning.  Educators who had seen 

these students succeed despite their family backgrounds and social conditions took exception to 

this research. 

Perspective 

This review examined Effective Schools Research, instructional leadership characteristics 

and organizational structures that will promote the building-level adoption of high leverage 
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effective schools correlates to improve student achievement.  In particular, this review will 

transition to a focus on the correlates of Strong Instructional Leadership and Timely and 

Effective Feedback and even more narrowly on instructional leadership in the effective use of 

formative assessment techniques to improve student learning in math classes as measured by 

student performance results on the Algebra I ECA.  

Effective Schools Research 

A body of research began to develop, following the Coleman Report, to refute the claims 

that schools could not overcome the social conditions of high poverty and minority students.  

Through this research, several factors have been shown to have an impact on student learning.  

Family background and other social variables (Coleman et al. 1966; Jencks et al., 1972) are not 

easy to change, especially in the short term.  Variables that can be measured and are easier to 

change, often by spending more money, such as decreasing class size, increasing teacher salaries, 

purchasing more library books, changing the reading program, building a new school building, or 

adding compensatory education programs (Averch, Carroll, Donaldson, Kiestilng, & Pincus 

1972; Coleman et al. 1966; Jencks et al. 1972; Stephens 1967; Hanushek 1981; Mullin & 

Summers 1981; Murane 1980) have been shown to have little impact on student learning. These 

findings are contrary to public opinion and even contrary to the opinion of many teachers and 

teachers’ unions who advocate for smaller class sizes and increased salaries by touting increased 

student learning as an outcome.  While teachers and students may report that smaller class sizes 

afford them greater opportunities for individual interaction, until the class sizes fall below 15:1, 

the effect on student performance is negligible (Hattie & Yates, 2014). 

As researchers began to look for the common attributes of schools where students and 

teachers were overcoming the issues of family background and social conditions, the focus began 
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to shift to (1) how schools and school districts are structured and make decisions; (2) the process 

of change in schools and school districts; and (3) how classrooms and schools can be changed to 

increase the time spent on productive instruction.  Bloom (1981) concluded that while these 

variables are less susceptible to changes in policy, they can be altered, and often at a small cost.  

This new body of research has come to be known as Effective Schools Research. 

Ron Edmonds (1979a, 1979b, 1981) has developed a list of five essential ingredients (correlates) 

of an “effective” school: strong administrative leadership, high expectations for children’s 

achievement, an orderly atmosphere conducive to learning, an emphasis on basic-skill 

acquisition, and frequent monitoring of student progress.  Many other reviews have resulted in 

slightly different lists, but also with quite a bit of overlap.  Tomlinson (1980) agreed that 

common purpose and clear goals coupled with strong instructional leadership from the building 

principal have a strong influence on school effectiveness.  However, he differed by including 

efficient use of classroom time and using parents or aides to help keep children on task.  Lezotte 

& Snyder, in their book What Effective Schools Do: Re-envisioning the Correlates (2011), 

expanded on the original five correlates and increased the number of correlates to seven, which 

they stated, “further the learning-for-all mission.”  They defined these correlates as: High 

expectations for success; Strong instructional leadership; Clear and focused mission; Opportunity 

to learn/time on task; Frequent monitoring of student progress; Safe and orderly environment; 

and Positive home-school relations. 

While much controversy exists over the 2001 No Child Left Behind legislation, it is clear 

that many ties exist between it and the “learning-for-all” mission, and the correlates of effective 

schools.  As we move forward toward the goals established by this legislation, identifying and 
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aligning improvement efforts with the highest leverage correlates holds great potential to help 

eliminate the achievement gap.  

 Common threads run throughout effective schools research, starting with the original 

work of Ron Edmonds (1979a, 1979b, 1981), which identified the importance of frequent 

monitoring of student progress.  The work of Purkey & Smith (1982), identified maximized 

learning time, collaborative planning and collegial relationships, along with clear goals and high 

expectations being commonly shared as essential elements of effective schools.  Zigarelli’s 

(1996) work provided recognition of the importance of an achievement-oriented school culture.  

Finally, the work of Lezotte (1985), where he included in the major premises of an effective 

school that: The primary function of schooling is teaching and learning and: The primary basis 

for assessing the increased effectiveness of the school is in terms of students’ outcomes.  The use 

of formative assessments emerged as an instructional practice that has the potential to tie all of 

these commonalities together in individual classrooms, PLC teams and entire schools. 

Leadership for Effective Schools 

Expectations for school leaders have evolved from being good managers, concerned with 

the organizational structure of the school and the development of rules and procedures that 

should be followed by students and staff alike, to that of being the primary educational leader in 

the building, concerned with curriculum, assessment and accountability.  This shift has not been 

isolated to building principals. The role of the superintendent, and how he/she can support the 

educational improvement of the district has been brought to the forefront by the NCLB 

legislation and an increased focus on accountability.  

Cuban (1984) drew upon his experience as a former school superintendent and an 

academic in order to examine the implications of effective schools research for policy and 
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practice at the district level.  He looked specifically at the roles of the superintendent and district-

level policies in creating the best conditions for school improvement.  He delved into a 

description of the difficulties that administrators encounter when attempting to make important 

policy decisions based on an incomplete theory of school improvement and the time and political 

pressures that these administrators operate within. 

Cuban had significant credibility with district administrators since he had served as a 

superintendent and had been involved in successful improvement initiatives.  He carefully 

pointed out that he believed school improvement should not be limited to the narrow goal of 

improving student performance on standardized tests.  He also identified some of the unintended 

consequences of only using top-down practices to achieve these narrowly focused gains. 

While it is common for superintendents to set expectations for building principals to 

serve as the primary instructional leader, a recent article in Educational Leadership would 

suggest that educators, researchers and policymakers have misunderstood the meaning of 

instructional leadership. He proposes that principals should not disconnect from the managerial 

responsibilities of running a quality school. Instead, Hockbein (2019) suggests that principals 

need to prioritize attending to those managerial tasks that allow for the development of policies 

and procedures that support teaching and learning. Focusing only on instructional leadership 

could lead to the deterioration of those aspects that help teachers feel supported and that develop 

the culture necessary for quality learning to occur. 

Effective Schools Model as a Means for School Improvement 

As effective schools research became more prevalent, the focus shifted from identifying 

the traits present in schools that the researchers had determined to be effective, to replicating 

those traits in other schools in an attempt to improve their effectiveness.  This change in 
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application of effective schools research created a new set of problems for researchers.  They 

hadn’t been focused on identifying the steps necessary for a district or building to undertake to 

develop the correlates, only on identifying what commonalities existed between schools that 

were already seen as effective. 

Lezotte (1985) defined the attributes of effective schools research improvement 

initiatives to include: Quality and Equity, Research Based, and Data Driven.  He also identified 

the major premises of an effective school: The primary function of schooling is teaching and 

learning; The primary basis for assessing the increased effectiveness of the school is in terms of 

students’ outcomes; The way in which a school district chooses to monitor student outcomes is 

indicative of the educational outcomes that the district cares most about; An effective school is 

one which demonstrates both quality and equity in its program outcomes; Quality and equity are 

achieved and maintained only when the school improvement effort has been designed to accrue 

benefits for “all” students. 

Because much of the initial research on effective schools was focused narrowly on 

addressing the inequity that existed for minority students, many middle class districts dismissed 

effective schools research as only being applicable to disadvantaged schools (Lezotte & 

Bancroft, 1985).  Lezotte & Bancroft (1985) expanded upon the previous focus of applying 

effective schools research in socioeconomically disadvantaged urban schools to smaller suburban 

and even rural districts made up of middle class white students.  Good teaching techniques, 

quality instructional leadership and sound organizational structures that support high levels of 

learning for poor minority students were shown to be beneficial to all students. 

Policy Implications for Districts 

As accountability for student results increases, districts, superintendents, principals and 
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teachers are all under increasing pressures to produce results, which have been defined by 

narrow criteria related to student performance on standardized tests (IDOE PL221 Website).  

Indiana was recently granted an Elementary and Secondary Education Act Flexibility Waiver 

(IDOE ESEA Flexibility Waiver Website).  Under this waiver, Indiana is moving toward a 

growth model and the evaluative matrices that will be applied to schools will now include 

additional factors such as AP access and performance, college credits earned by high school 

students, and other college and career readiness factors.  Clearly identifying which correlates 

yield the greatest impact on student achievement should help schools make progress in a growth-

based evaluation model by narrowing the focus of improvement initiatives.  As the state and 

districts develop and refine evaluation tools for teachers and administrators that, in part, consider 

student performance, effective schools research can help inform the development of these 

evaluation tools. 

Currently, many districts and states are pursuing reforms that focus on holding principals 

accountable for school performance.  Heck (1992) pointed out that while effective schools 

research has established that strong principal leadership affects school academic achievement at 

least indirectly, this relationship is more complex than originally thought.  Personnel decisions 

about principal effectiveness made by educational policymakers or lay-controlled school site 

councils should be made only after careful consideration of research on the relationship between 

principal instructional leadership and school outcomes. 

Harris (1988) offered a first-person perspective of a minority leader in an 

underperforming district who led the district through the use of effective schools research to 

make performance improvements in the schools.  He was quick to point out that many districts 

with minority leaders, have those leaders not so much as a result of their ability, but because the 
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districts had been abandoned by white administrators who had previously held those positions.  

He challenged those administrators to make a difference for the students, despite how they came 

about their positions.  He advocated for district policies and building level efforts that promote 

constant innovation, a developmental approach to autonomy, decentralization and planned public 

relations projects. 

Purkey & Smith (1982) illustrated that differences among schools do have an effect on 

student achievement.  Specifically, the authors stated the school's culture is responsible for that 

effect. Thirteen variables were identified as contributing to the development of a school culture 

conducive to academic achievement: School-site management; Leadership; Staff stability; 

Curriculum articulation and organization; Staff development; Parental involvement and support; 

School-wide recognition of academic success; Maximized learning time; District support; 

Collaborative planning and collegial relationships; Sense of community; Clear goals and high 

expectations commonly shared; and Order and discipline. 

The authors stated that the framework and structure of the culture are established by the 

first nine characteristics, but the other four must develop over time as peoples’ attitudes and 

behaviors change.  Drawing on Elmore’s (1979) literature on backward-mapping, the authors 

suggested federal and state policies that would be likely to facilitate the development of effective 

schools.  Key recommendations included policies that promote building-specific, whole-school 

improvement efforts that rely on outcomes as the preferable means of monitoring and evaluating 

school improvement efforts. 

Creating the appropriate culture in a building is the primary responsibility of the building 

principal (Edmonds, 1979; Hallinger & Heck, 1996; Hoy & Smith, 2007).  Ensuring that the staff 

shares the core values necessary to collectively pursue the mission of the school is a daunting 
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task.  Zigarelli (1996) conducted an empirical analysis of effective schools variables identified in 

several literature reviews.  These variables were then empirically tested on student achievement 

level.  The regression analysis of the data indicates that the most important effective schools 

characteristics are an achievement-oriented school culture, principal autonomy in hiring and 

firing teachers, and high teacher morale.  Therefore, the building principal must provide strong 

leadership in effective assessment practices that support student learning and foster an 

achievement-oriented mindset among students and staff alike. The principal must also ensure 

that the focus of the staff is clearly on achievement of the students and that they are working 

collaboratively to build the right culture to sustain that focus. 

Professional Development and Teacher Preparation Programs for Effective Schools 

Ensuring that preservice teachers enter the job market with an appropriate level of 

knowledge of effective schools research and the high leverage strategies that can be employed in 

the classroom to improve student learning is of paramount importance to the profession 

(American Federation of Teachers, 2012).  In addition, providing up to date, research-based 

professional development opportunities for inservice teachers is equally important. Many 

teachers who currently work in classrooms across Indiana matriculated through a collegiate 

preparation program that was designed prior to the current accountability systems that we face 

today (IDOE COMPASS, 2010), and that in many cases have been slow to change.  Bringing 

those teachers up to speed on best practice is a huge responsibility for building principals and 

school districts. 

Levine, Cooper, & Hilliard (2000) identified a body of evidence to support that minority 

children can perform at or above national averages when they are exposed to the same 

curriculum and quality of instruction that more affluent and/or dominant groups in the society are 
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exposed to.  This illustrates the need to ensure that our principals and teachers have high 

expectations of all learners, regardless of socioeconomic status or race and to hold those students 

accountable for learning the curriculum with appropriate supports and interventions provided 

within the classroom or systemically within the school. 

Comments are frequently heard from first and second year teachers that their coursework 

was inadequate in preparing them for the realities of managing their own classroom (American 

Federation of Teachers, 2012).  Building leaders often echo these same comments.  While 

criticisms exist about the current state of teacher preparation programs, Smylie & Kahne (1997) 

stated that a conflict exists between blaming teacher preparation programs for not preparing 

teachers adequately and blaming teachers for not applying the theoretical research in practice 

with fidelity.  They identified that these conflicts in viewpoints may both hold portions of truth 

within them.  In turn they discussed the need for better bridges to be built between research and 

practice, but they also recognized that these changes would not be easy.  Application of research 

in classrooms requires a level of support from building and district administrators to allow 

teachers the freedom to try new things.  The key to ensuring that these new methods do not 

jeopardize student learning is to apply frequent monitoring of student progress and to make 

modifications when something is not yielding the desired results. 

Formative Assessment 

The term formative assessment can be interpreted in a large number of ways and without 

a specific definition the term is broad enough to create confusion.  For the purposes of my work, 

I will define a formative assessment as an assessment that is administered to students during the 

course of an instructional unit and the results of which are used to guide changes in instruction, 

within that same unit, to improve student understanding of the material.  It is common 
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knowledge that teachers often use informal formative assessment techniques in their own 

classrooms by asking questions of their students to gauge student understanding in the middle of 

a lecture or presentation of a topic.  While this individual practice by teachers within their 

classrooms can be beneficial in shaping the direction of a given lesson, formative assessment 

practices performed in collaboration between multiple teachers can provide an even greater 

influence on teachers’ professional practice.  This practice is typically referred to as using 

common formative assessments (DuFour, DuFour, Eaker & Many, 2006). 

Some teachers may criticize the use of formative assessments because they can be seen as 

a disruption to the flow of a lesson if teachers stop instructing to give a short assessment.  

However, when used properly, formative assessments can help teachers maximize instructional 

time by helping them focus on the sections of content that students are struggling to understand, 

thereby increasing efficiency (DuFour et al., 2006). 

Formative assessments are designed to inform teachers about the progress students are 

making in regard to understanding a concept or lesson.  The results of these assessments should 

then be utilized to guide the professional practice of the classroom teachers as they seek to 

improve student understanding.  Three research studies help illustrate some critical points that 

should be accepted in order for formative assessments to be most effective.  First, Shavelson and 

colleagues (2008) points to the importance of the teacher in how effective formative assessments 

are in making improvements to student learning.  If teachers fail to utilize the results of the 

formative assessments to guide what they do in subsequent class periods, their impact is 

minimal.  We can refer back to the medical analogy here.  If a doctor knows what is wrong with 

you and knows how to treat your condition so that your health improves and yet fails to do so, 

we would say that the doctor was guilty of medical malpractice.  Transferring this analogy back 
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to the teaching profession, if a teacher fails to use assessment results to intervene in a student’s 

learning, one could argue that the teacher is guilty of educational malpractice.  However, if 

teachers use the data from these assessments to revisit content that students have not yet grasped, 

the results show great promise. 

Second, Pi-Hsia, Yu-Fen, and Gwo-Jen (2010) indicate that in order to maximize student 

success, assessment must be seen as an instructional tool for use while learning is occurring, and 

as an accountability tool to determine if learning has occurred.  Because both purposes are 

important, they must be in balance. Formative assessment links teaching, learning and 

assessment. 

Finally, Dekker and Feijs (2005) illustrate the importance of teachers being able to spend 

time collaborating with other teachers who are implementing the same formative assessment 

techniques.  These same teachers also indicated a need for sufficient support materials and 

training on how to write effective formative assessments.  This study revealed that even though 

teachers began utilizing the formative assessment strategies almost immediately after they were 

trained, it took teachers nearly a full year before these techniques were routinely included in their 

practice. 

Formative assessments hold great potential to inform and guide our professional practice 

but in order to do so, they must be viewed as a tool to inform instruction, not as a tool to merely 

evaluate student understanding.  Additionally, improved methods of efficiently collecting 

formative assessment data and easier ways to put it into a format that teachers can evaluate must 

be found so that they can more easily incorporate formative assessment into their routine 

instructional practice.  

In recent years, many professional educational organizations have come to recognize the 
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benefits of professional learning communities in schools as an effective model for improving 

teacher collaboration and ultimately, student learning.  Professional learning communities seek 

answers to four critical questions: 1.) What do we expect our students to know and be able to do? 

2.) How do we know when they know it or are able to do it? 3.) What do we do when they don’t 

know it or are unable to do it? and 4.) What do we do when they already know it or are able to do 

it (DuFour et al., 2006)?  The power of a professional learning community lies in a structure that 

supports collective inquiry into these four questions.  Of particular interest to this proposal are 

questions two, three and four because of the connection formative assessment strategies have in 

helping answer question two, which in turn helps inform the answers to questions three and four. 

If we operate on the assumption that question number one has been adequately answered 

and that teachers have a common curriculum that they mutually agreed upon, and they teach that 

curriculum within the framework of a common pacing guide, they have the ability to implement 

common formative assessments.  Administering these common formative assessments, and then 

comparing the results of their own students to the results of students in other teachers’ 

classrooms, allows teachers to discuss the instructional strategies that they employed to get the 

results from their students.  These discussions can lead to exposure to new instructional 

techniques and classroom activities that may benefit students in every classroom.  

Data Collection and Analysis Software 

 Although student response systems originated in the 1960s and 70s, it was not until 

recent advancements of technology and increased media use that their popularity expanded and 

instructors saw the possibility for greater use (Cardoso, 2011; Karaman, 2011; Winograd & 

Cheesman, 2007). Advancements have expanded response systems beyond the use of traditional 

“clickers” to include iPods, iPads, smart phones, wireless mice, and laptop or tablet computers. 
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The use of these devices has been frequently reported to increase student participation. Students 

comment that the anonymity of clicker responses encourages participation and removes group 

think or peer pressure inherent in other forms of response (e.g., Bruff, 2009; Guthrie & Carlin, 

2004). MacGeorge et al. (2008) noted that students become more engaged and enjoy using these 

tools. Caldwell (2007) reported that students were twice as likely to answer a question if 

responses were submitted by clickers. Ribbens (2007) noted that in more traditional classrooms 

where students were required to answer questions without the use of a student response system, 

the same students typically answered the questions while the use of clickers forced every student 

to answer. 

 Additional research on the use of student response systems has indicated that in addition 

to increased participation, student performance on assessments also increases in classrooms that 

regularly employ the use of these devices. One study conducted by Fassinger (1996) found 

statistically significant evidence that test scores increased in classrooms where clickers were 

utilized. He also indicated that there was a benefit created by the increased ability of the 

instructor and students to engage in a dialogue around each question as a result of the 

information made available to both through the display of responses during the class. The data 

collected by these student response systems not only allows for instant display of student 

responses to facilitate class discussion, it can also be archived for later analysis, or in some cases 

connected to student management systems. Stav, Nielsen, Hansen-Nygard, & Thorseth, (2010) 

identified one key advantage of using student response systems as being the ability to give 

feedback to both students and instructors on how well the entire class understands concepts 

presented. Once this information is collected, an instructor can alter the path of instruction, or 

students can correct misunderstandings through peer or classroom discussion. 
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 Improving instructional efficiency, in an age of accountability and increasing standards, 

could help to eliminate wasted time in classrooms. Spending time covering material that students 

have already mastered takes away time that can be spent expanding the knowledge base of 

students. Likewise, skipping over material that the teacher believes has already been mastered 

but hasn’t, can leave significant gaps in student understanding or make it difficult for students to 

grasp more complex concepts. The ease with which teachers can gather data on the level of 

knowledge students possess about a topic through the utilization of these tools can help guide 

instructional decisions to maximize instructional time. 

Common Planning Time 

Dekker & Feijs (2005) discussed the importance of teachers being able to work 

collaboratively on formative assessments. One way to accomplish this within the structure of the 

school day is to create common planning time for teachers. Middle schools that organize in 

interdisciplinary teams typically embrace common planning time. This concept has also become 

more commonplace in schools that are organized as professional learning communities at all 

levels (DuFour et al., 2006). 

Jacobson (2010) discusses two primary approaches for structuring teacher collaboration 

time within professional learning communities. The first encourages teacher-led inquiry and 

investigation into best practices. The second is an administrator-led process of analyzing student 

assessment results as a means to improve instructional practices. Jacobson (2010) goes on to 

claim that the strength of one approach is actually the weakness of the other. He asserts that the 

teacher-led process does not create a clear enough focus for teachers and that the administrator-

led process does not value the teachers’ ability to critique their own practices and improve their 

own use of effective teaching strategies. 
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For the purposes of this study, the focus was on the use of common planning time as a 

means for analyzing student performance results on common formative assessments. Providing 

teachers with time built into their workday to collaborate with colleagues who teach like courses 

is not part of traditional school structures, particularly at the high school level. This feature of 

school structure was viewed as one subcomponent, which could support teachers in their work 

on the implementation of formative assessment.  

Systemic Intervention Structures 

 As previously mentioned, Shavelson et al., (2008) pointed out the importance of the 

teacher in how effective formative assessments are in making improvements to student learning.  

If teachers fail to utilize the results of the formative assessments to guide what they do in 

subsequent class periods, their impact is minimal.  Utilizing the results within a single class of 

students is one way teachers can differentiate instruction for students. However, if a school is 

making use of common formative assessments (DuFour et al., 2006) and the teachers of like 

courses are collaborating with each other to examine student results across all classrooms, 

teachers have the ability to identify specific teaching strategies that were utilized in each 

classroom that may have resulted in differing results for the students. This information can be 

utilized to regroup students with teachers whose students demonstrated the greatest success on a 

specific skill for re-teaching. Regrouping students in this way can be difficult, especially when 

teachers of like courses don’t typically teach the courses at the same time. The larger the school, 

and the more sections of a specific course being taught, the more difficult this regrouping 

becomes. Some schools have begun to implement specific time periods within the day where re-

teaching and enrichment activities can occur (DuFour, Dufour & Eaker, 2010). 
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 These intervention/enrichment periods allow schools to maximize their resources by 

placing students, who need additional time to master specific skills, with the teachers who have 

demonstrated the greatest success in getting these skills across to students. This regrouping 

allows students to hear explanations of content from different teachers, often through different 

instructional strategies and with different examples. In addition, these intervention/enrichment 

periods can provide opportunities to expand upon the content taught in class for those students 

who have already demonstrated mastery of the content. 

 Having structures built into the school day that allow for the regrouping of students to 

respond to performance results on formative assessments was viewed as one subcomponent of 

the school structure that can assist teachers in the effective implementation of formative 

assessment strategies. 

Conclusion 

The review of relevant literature revealed significant overlap in the conclusions reached 

by effective schools researchers.  However, it became clear that previous research on this topic 

falls short in providing empirical evidence to support which correlates in the effective schools 

literature, if implemented with fidelity, will generate the greatest improvement in student 

achievement.  In addition, much of the research on effective schools was conducted in 

socioeconomically disadvantaged schools or in schools with high minority populations, largely 

as a result of the researchers looking for evidence to refute the assertions made in the Coleman 

Report (1966).  This lack of empirical data illustrates the opportunity that exists for a quantitative 

analysis of principal perceptions of instructional leadership on the use of formative assessment 

practices, and related constructs, and the relationship to student achievement on the Algebra I 

ECA.  Ensuring that data from schools of differing socioeconomic and racial makeups are 
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included in a quantitative analysis should help substantiate that the specific effective schools 

correlates of Strong Instructional Leadership and Timely and Effective Feedback hold promise to 

improve student learning in all types of settings. 
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CHAPTER THREE: RESEARCH METHODS 

In this study, quantitative methods were utilized to examine the relationship between 

Algebra I ECA scores and principals’ self-reported responses on the five constructs of leadership 

in the implementation of effective formative assessment strategies. Initial demographic data were 

collected from respondents for the purposes of coding principal responses to archival student 

performance data on the Indiana Department of Education Website, as well as to provide the 

descriptive statistics necessary to compare survey respondents to national data. Five constructs 

related to the implementation of formative assessment practices were investigated. First, I 

examined principals’ leadership in promoting the use of formative assessments in math teachers’ 

instructional methodology. Second, I examined the presence of professional development for 

math teachers on topics related to the effective use of formative assessments. Third, I examined 

the availability of common planning time for teachers within the schools’ organizational 

structure. Fourth, the availability of data collection software to assist teachers in having data 

readily available and purposely arranged in order to aid in discussion, analysis, and making 

instructional decisions was analyzed. Finally, the presence of systemic intervention structures for 

re-teaching was reviewed. Each of these components was analyzed through the perspective of 

principals in Indiana secondary schools by gathering responses to a survey.  

Purpose of Study 

Given the demands on Indiana schools to continually improve student performance 

results on End of Course Assessments, it is important to define the organizational structures, 

instructional methodologies and leadership strategies that result in student performance 

increases. One key component of Indiana’s school accountability system is the percentage of 

students who demonstrate competency on the Algebra I End of Course Assessment. 
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Within secondary schools in the state of Indiana, the central purposes of this study were 

to: 

• investigate the relationship between expectations set by instructional leaders for 

the use of formative assessment and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of professional development 

for math teachers and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of data collection and analysis 

tools and/or software for math teachers and student performance on the Algebra I 

ECA. 

• investigate the relationship between common planning time for math teachers and 

student performance on the Algebra I ECA. 

• investigate the relationship between systemic intervention structures for math 

students and student performance on the Algebra I ECA. 

Research Design 

Principals’ perceptions of instructional leadership, particularly regarding their 

expectations, resource allocation, and support for the implementation of formative assessment as 

a means to improve student learning was the primary focus of this study. As previously identified 

in the review of literature (DuFour et al., 2006; Shavelson et al., 2008; Pi-Hsia et al. 2010; 

Dekker & Feijs, 2005), formative assessment is a very broad term, which has made conclusive 

evidence of its effectiveness difficult to obtain.  Therefore, rather than investigating the impact of 

a broadly defined concept, this descriptive quantitative survey examined the efficacy of formal 

formative assessments, which are defined as: an assessment that is administered to students 

during the course of an instructional unit—the results of which are used to guide changes in 



32 

 

 

instruction within that unit, for the purpose of improving student understanding of the material. 

The definition of formative assessments used in this study was influenced by the works of 

Stiggins (2005) and Black and William (2010). 

 Quantitative research is the preferred methodology when attempting to make broad 

inferences about a specific topic in a given population (Gay & Airasian 2000). Because the goal 

of this study was to gather a sample of secondary school principals that was representative of all 

public-school corporations throughout the state of Indiana, and to draw inferential conclusions 

based on that sample, a quantitative methodology was chosen, which is best suited for larger 

samples (Roberts, 2010). Additionally, by including principals from all secondary schools within 

the state, a broad representation of school settings, student populations, and principal leadership 

could be included. Descriptive and inferential statistics are referenced in this study. 

Instrument 

  A survey of principal perceptions of instructional leadership on the implementation of 

formative assessment practices and related constructs as a means to improve student learning 

was distributed to secondary principals. The survey collected demographic information about the 

principals who responded. This included principals’ gender and age, number of years in 

education, number of years as a principal, number of years in their current position, grade levels 

taught in their current school, and highest degree earned. In addition to the basic demographic 

information, the survey contained 25 questions, which were subdivided into five distinct 

constructs: 1.) instructional leadership, 2.) professional development, 3.) data collection and 

analysis software, 4.) common planning time, and 5.) systemic intervention periods. 
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Responses were collected using a 5-point Likert-type scale. The survey was pre-coded so 

that student assessment results could be linked with principal responses. Additionally, pre-coding 

allowed for following up with individuals who had not responded via additional email reminders. 

 I chose to focus on these five constructs based on the work of several previous 

researchers.  One study that influenced the design of this study was Zigerelli’s (1996) work 

identifying principal leadership as a critical component of an effective school.  Additionally, 

Shavelson (2008) pointed out the importance of the teacher in analyzing the data gleaned from 

formative assessments in order to make instructional decisions that maximized student learning 

time.  Also, Dekker and Feijs (2005) and Jacobson (2010) both identified the importance of 

teacher collaboration in the development of formative assessments and the instructional 

modifications made as a result of student performance on these assessments. Finally, the work of 

Buffum, Mattos and Weber in their book, Pyramid Response to Intervention (2009) influenced 

the inclusion of the construct of systemic intervention structures. 

Sample 

The survey was distributed to the current list of principals in secondary schools listed on 

the Indiana Department of Education’s data reporting site, known in the state as COMPASS. 

An email invitation (see Appendix A) was sent to 756 individual email addresses that 

were listed on the Indiana Department of Education’s Compass website for principals working in 

schools with any combination of grades 6 – 12. 21.8% (n = 165) of those invited chose to begin 

the survey. Of the 165 survey invitations accepted, 78% (n = 153) of participants completed the 

survey. However, not all participants answered every question and some schools were new 

enough that ECA test results were not available. As a result, it was necessary to remove cases 

where the data were incomplete to ensure responses were available for every question and an 
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average passing percentage on the Algebra I ECA exam existed. Out of the 153 completed 

surveys, only 77% (n = 118) of the responses could be utilized in the final analyses. 

The first few questions of the survey (see Appendix B) allowed me to gather a basic 

demographic profile of the respondents. I examined gender, age, education level, years of 

experience in education, years of experience as a building principal, and years in the current 

position. The purpose of gathering data was two-fold; 1.) to determine if the sample was 

comparable to national data of these same demographic characteristics and, 2.) to create a 

demographic profile of the Indiana secondary principalship.  

The remainder of the survey focused on the expectations set by building principals for the 

use of formative assessment practices by math teachers; professional development opportunities 

for math teachers; the availability of data collection software to assist math teachers in having 

data readily available and purposely arranged in order to aid in discussion, analysis, and making 

instructional decisions; the presence of common planning time for math teachers within the 

schools’ organizational structure; and finally, I looked at the presence of systemic intervention 

structures for re-teaching. 

Validity 

An expert panel consisting of six people was selected to provide input regarding the 

structure and wording of survey questions as well as the alignment of the content of the questions 

to the research questions of the study. These panelists were selected due to their understanding of 

research-based best practices in teaching mathematics and in principal leadership. They were not 

included in the final collection of data. 

These expert panelists reviewed the questions in the survey and provided feedback with 

regard to clarity, ease of understanding, and how well the survey questions offered insight into 
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the research questions.  Modifications to the survey were made that included rewording and 

reordering questions to make the survey easier to understand and flow better. 

Reliability 

Reliability of the survey instrument was tested through a test/retest method with current 

secondary principals within the Monroe County Community School Corporation. These panelists 

were selected due to their involvement in a district-wide implementation of formative assessment 

practices and the additional constructs identified in this study.  

The instrument was given to members of the pilot panel and results were scored.  Two 

weeks later, the same instrument was given to the same principals to determine the consistency 

with which members of the expert panel answered the questions.  Construct totals from each 

round of administration were then compared utilizing bivariate correlation in order to calculate 

the Pearson r for each construct.  When comparing the first two constructs from both survey 

administrations, there was not a positive correlation between the two variables: leadership (r = 

.538, p = .349) and professional development (r = .532, p = .536). When comparing the next 

three constructs from both survey administrations, positive correlations were found for each: data 

collection and analysis (r = .947, p = .015), common planning (r = .982, p = .003), and systemic 

intervention structures (r = .986, p = .002). 

Data Collection 

 An email containing a link to the pre-coded Qualtrics survey was sent (see 

Appendix A) to all secondary school principals in all public-school corporations in Indiana.  In 

an effort to increase response rates, reminder emails were sent on three later occasions to those 

who had yet to respond. Surveys were pre-coded in order to be able to correlate principals’ 

responses with student performance on the Algebra I ECA exam per school. All participants 
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were assured that their responses would be kept confidential and that results of the research 

would only be displayed in aggregate format without identifying specific schools or principals to 

encourage participation. As previously stated, 756 invitations to participate were sent to 

principals working in schools with any combination of grades 6 – 12. Of the 165 survey 

invitations accepted, 78% (n = 153) of participants completed the survey. Once final cleaning of 

data was completed to ensure all questions were answered and student performance data were 

available, only 77% (n = 118) of the 153 completed survey responses could be utilized in the 

final analyses. The end response rate from the 756 invitations sent was 15.6 % (n = 118). 

Measures 

Dependent Variable: Algebra I ECA Score.  Continuous variable based on aggregated 

school-level student performance on the Algebra I End of Course Assessment, which is given to 

all Algebra I students in Indiana upon completion of the course.  This variable was aggregated at 

the school level as an overall percentage passing. 

Independent Variables:  School Level Cultural Construct Variables: Each of the five 

construct variables (Leadership, Professional Development, Data Collection and Analysis Tools, 

Common Planning, and Systemic Intervention Structures) were generated by categorizing 

responses on a 5-point Likert-like scale where: Always = 5; Sometimes = 4; Uncertain = 3; 

Seldom = 2; and Never = 1 into three categories of levels of leadership. Always was categorized 

at High Leadership, Sometimes was categorized as Medium Leadership and Uncertain, Seldom 

and Never were categorized into Low Leadership. 

Individual Construct Question Variables: Within each Construct, five questions were 

asked of respondents. Responses on a 5-point Likert-like scale where: Always = 5; Sometimes = 

4; Uncertain = 3; Seldom = 2; and Never = 1 were categorized into three levels of leadership. 
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Always was categorized as High Leadership; Sometimes was categorized as Medium 

Leadership; and Uncertain, Seldom and Never were categorized into Low Leadership. 

Research Questions 

The following research questions and hypothesis were investigated in the study. 

Research Question 1: Is there a significant relationship between principals’ perceptions of their 

leadership regarding the use of formative assessments and student performance as measured by 

the Algebra I ECA exam? 

Null Hypothesis (Ho1): There is no statistically significant relationship between 

principals’ perception of their leadership regarding the use of formative assessment 

practices by math teachers and student performance as measured by the Algebra I 

ECA exam. 

Since the survey was designed to measure principals’ leadership in the use of 

formative assessments by asking five separate questions, five sub-hypotheses were 

also considered as a part of this research question. 

Ho1.1: There is no statistically significant relationship between principals’ 

perception of establishing clear expectations for the inclusion of formative 

assessment strategies in math classrooms and student performance as measured by 

the Algebra I ECA exam. 

Ho1.2: There is no statistically significant relationship between principals’ 

perception of recognizing and encouraging math teachers for utilizing formative 

assessment strategies in their classrooms and student performance as measured by 

the Algebra I ECA exam. 
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Ho1.3: There is no statistically significant relationship between principals’ 

perception of engaging math teachers in conversation about the use of formative 

assessment strategies and the impact they have on instructional planning and 

student performance as measured by the Algebra I ECA exam. 

Ho1.4: There is no statistically significant relationship between principals’ 

perception of consulting with math teachers regarding their need for professional 

development, resources, planning time and intervention strategies and student 

performance as measured by the Algebra I ECA exam. 

Ho1.5: There is no statistically significant relationship between principals’ 

perception of consistently monitoring and evaluating the use of formative 

assessment strategies by math teachers and student performance as measured by 

the Algebra I ECA exam. 

Research Question 2: Is there a significant relationship between principals’ perceptions of 

availability of professional development opportunities for math teachers on topics associated 

with formative assessment strategies and student performance as measured by the Algebra I ECA 

exam? 

Null Hypothesis (Ho2): There is no statistically significant relationship between 

principals’ perception of availability of professional development opportunities for 

math teachers on topics associated with formative assessment strategies and student 

performance as measured by the Algebra I ECA exam. 

Since the survey was designed to measure principals’ perceptions of availability of 

professional development opportunities for math teachers on topics associated with 
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formative assessment practices by asking five separate questions, five sub-hypotheses 

were also considered as a part of this research question. 

Ho2.1: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on formative assessment strategies and student performance as measured 

by the Algebra I ECA exam. 

Ho2.2: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on data collection and analysis and student performance as measured by 

the Algebra I ECA exam. 

Ho2.3: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on specific data collection and analysis software and student performance 

as measured by the Algebra I ECA exam. 

Ho2.4: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on the effective use of common planning time and student performance 

as measured by the Algebra I ECA exam. 

Ho2.5: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on the effective use of intervention/remediation time and student 

performance as measured by the Algebra I ECA exam. 
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Research Question 3: Is there a significant relationship between principals’ perceptions of the 

availability and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions and student performance as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho3): There is no statistically significant relationship between 

principals’ perception of the availability and use of data collection and analysis tools, 

and the resulting data, to inform instructional decisions and student performance as 

measured by the Algebra I ECA exam. 

Since the survey was designed to measure principals’ perceptions of the availability 

and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions by asking five separate questions, five sub-hypotheses were 

also considered as a part of this research question. 

Ho3.1: There is no statistically significant relationship between principals’ 

perception of the availability of data collection and analysis tools (clickers, 

Kahoot, Quizlet, Canvas, etc.) and student performance as measured by the 

Algebra I ECA exam. 

Ho3.2: There is no statistically significant relationship between principals’ 

perception of the availability of software that allows for the collection of data 

without undue interruption to classroom flow and student performance as 

measured by the Algebra I ECA exam. 

Ho3.3: There is no statistically significant relationship between principals’ 

perception of the data collection and analysis tools resulting in readily available 

and purposely arranged data and student performance as measured by the Algebra 

I ECA exam. 
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Ho3.4: There is no statistically significant relationship between principals’ 

perception of conversations among math teachers focusing on results and 

instructional decision-making and student performance as measured by the 

Algebra I ECA exam. 

Ho3.5: There is no statistically significant relationship between principals’ 

perception of data from multiple teachers of the same course being compared in 

an effort to improve instructional practice of all teachers of the course and student 

performance as measured by the Algebra I ECA exam. 

Research Question 4: Is there a significant relationship between principals’ perceptions of the 

availability and use of common planning time by math teachers and student performance as 

measured by the Algebra I ECA exam? 

Null Hypothesis (Ho4): There is no statistically significant relationship between 

principals’ perception of the availability and use of common planning time by math 

teachers and student performance as measured by the Algebra I ECA exam. 

Since the survey was designed to measure principals’ perceptions of the availability 

and use of common planning time by math teachers by asking five separate questions, 

five sub-hypotheses were also considered as a part of this research question. 

Ho4.1: There is no statistically significant relationship between principals’ 

perception of the availability of weekly common planning time for all teachers of 

the math department and student performance as measured by the Algebra I ECA 

exam. 

Ho4.2: There is no statistically significant relationship between principals’ 

perception of the availability of weekly common planning time for teachers of 



42 

 

 

like math courses and student performance as measured by the Algebra I ECA 

exam. 

Ho4.3: There is no statistically significant relationship between principals’ 

perception of the utilization of available common planning time for teachers of 

like courses to meet and student performance as measured by the Algebra I ECA 

exam. 

Ho4.4: There is no statistically significant relationship between principals’ 

perception of math teachers discussion of student performance to make common 

instructional decisions based on student performance data and student 

performance as measured by the Algebra I ECA exam. 

Ho4.5: There is no statistically significant relationship between principals’ 

perception of the use of common planning time by math teachers to ensure that 

students of like courses are receiving the same curriculum and are being assessed 

in the same way and student performance as measured by the Algebra I ECA 

exam. 

Research Question 5: Is there a significant relationship between principals’ perceptions of the 

use of strategic intervention strategies by math teachers to address learning gaps within their 

classrooms or the school and student performance as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho5): There is no statistically significant relationship between 

principals’ perception of the availability and use of strategic intervention strategies by 

math teachers to address learning gaps within their classrooms or the school and 

student performance as measured by the Algebra I ECA exam. 
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Since the survey was designed to measure principals’ perceptions of the use of 

strategic intervention strategies by math teachers to address learning gaps within their 

classrooms or the school by asking five separate questions, five sub-hypotheses were 

also considered as a part of this research question. 

Ho5.1: There is no statistically significant relationship between principals’ 

perception of the availability of additional time on a weekly basis, for some math 

students, to provide remediation and enrichment and student performance as 

measured by the Algebra I ECA exam. 

Ho5.2: There is no statistically significant relationship between principals’ 

perception of the availability of additional time on a weekly basis, for all math 

students, to provide remediation and enrichment and student performance as 

measured by the Algebra I ECA exam. 

Ho5.3: There is no statistically significant relationship between principals’ 

perception of math teachers utilizing student data to determine what remediation 

or enrichment opportunities exist for math students on a weekly basis and student 

performance as measured by the Algebra I ECA exam. 

Ho5.4: There is no statistically significant relationship between principals’ 

perception of math teachers allowing students who have demonstrated proficiency 

in their math coursework having the ability to choose which enrichment activity 

or tutorial session they attend and student performance as measured by the 

Algebra I ECA exam. 

Ho5.5: There is no statistically significant relationship between principals’ 

perception of math teachers delivering remediation to students pairing students 
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with the teacher who has demonstrated the greatest proficiency in teaching a 

specific skill based on student performance data comparisons between teachers of 

like courses and student performance as measured by the Algebra I ECA exam. 

Data Analysis 

Data gathered in response to section one of the survey instrument, which contained 

demographic questions about the participant, was compared with data reported in the National 

Center for Education Statistics’s Characteristics of Public and Private Elementary and Secondary 

School Principals in the United States (Bitterman, Goldring & Gray, 2013) in order to determine 

if the sample is representative of national data. 

The second section of the survey contained twenty-five questions related to the five 

constructs. Responses to each question were given on a 5-point Likert-type scale where 5 = 

Always, 4 = Sometimes, 3 = Uncertain, 2 = Seldom and 1 = Never. Responses were then 

categorized into low, medium and high levels of leadership. A response of Always was 

categorized into High Leadership; Sometimes to Medium Leadership; Seldom or Never were 

categorized into Low Leadership; and Uncertain was removed from the responses. 

Construct values representing principal perceptions of the five constructs of Instructional 

Leadership, Professional Development, Data Collection and Analysis Software, Common 

Planning Time, and Systemic Intervention Structures were computed by taking the sum of 

responses to each individual question within each construct. These construct totals were then 

categorized into low, medium and high levels of leadership as well. Frequencies were analyzed 

in order to determine the ranges that would qualify as high, medium or low levels of leadership. 

A comparison of means utilizing a one-way ANOVA was conducted to analyze the relationship 

between construct totals as well as categorized construct totals and Algebra I ECA Scores. I 
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wanted to discern which school level cultural construct variables had significance in the Algebra 

I ECA Scores.  

This initial comparison between the levels of leadership representing principals’ 

perceptions of these constructs and student performance on Algebra I ECA exams served as the 

starting point for one-way ANOVA tests to be performed on each individual question, comparing 

principals’ responses to student performance as measured by the Algebra I ECA exam. Gaining a 

better understanding of the effect the answers to these questions have on improved student 

achievement on the Algebra I ECA exam could prove beneficial as schools invest time and 

energy in establishing school initiatives and structures to foster improvement in student 

performance. 

Literature on statistical analysis would require that when comparing a percentage or 

proportion a transformation of the data is required in order to stabilize the conditional standard 

errors of measurement (Moses & Kim, 2017). The arcsine transformation is the most widely used 

and was developed by Freeman and Tukey (1950) and is preferred when working with 

percentages. I performed this transformation and ran one-way ANOVAs for each test using both 

the arcsine transformation and the percent pass. There was no change in statistical significance 

when running the one-way ANOVA either way. As a result, while utilizing the arcsine of percent 

pass is the required method, the average reader will have difficulty understanding the need for 

the transformation, so the data will be presented utilizing the percent pass. Data tables from both 

methods will be presented in the appendices for reference. 

  



46 

 

 

Limitations 

 The following items were delimitations/limitations of this study. 

This study was limited to the state of Indiana.  While all states have accountability 

systems in place as a result of No Child Left Behind legislation, the data collected in this study 

only reflect perceptions of Indiana public school principals and may not reflect the perceptions of 

principals in other states. Additionally, this study was based on principals’ perceptions of 

instructional leadership, professional development, availability and use of data collection and 

analysis tools, common planning time, and the existence and use of systemic intervention 

structures.  This study utilized data aggregated at the school level, which were gathered from 

principals’ perceptions of these constructs.  Other measures of these constructs might yield 

different results. 

This study was also limited to only those principals who responded to the survey.  The 

data utilized in this study were gathered from only those secondary principals working in public 

school corporations in Indiana who chose to respond. Finally, it should also be noted that 

principals were provided with a specific definition of formative assessment and were asked to 

frame their responses based on that definition. 

Performance differences between middle schools and high schools are expected as a 

result of the fact that the strongest math students tend to be the ones taking Algebra I at the 

middle school level. 

Summary 

 The methodology of this research provides a solid understanding of principals’ 

perceptions of five building-level constructs in the implementation of formative assessment 

practices as a means to improve student performance on Algebra I End of Course Assessments, 
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in secondary schools in Indiana.  The following chapter will provide details as to the results of 

this study. 
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CHAPTER FOUR: RESULTS 

As stated in Chapter 1, I examined how instructional leadership in the use of formative 

assessment, and how specific organizational structures and data analysis tools provide a means to 

improve instructional precision and ultimately student performance on Indiana’s Algebra I End 

of Course Assessment. The five constructs I chose to examine were: principal leadership in the 

use of formative assessment practices in math teachers’ instructional methodology; the 

availability of professional development opportunities for math teachers; the presence of 

common planning time for math teachers within the schools’ organizational structure; the 

availability of data collection software to assist math teachers in having data readily available 

and purposely arranged in order to aid in discussion, analysis, and making instructional 

decisions; and finally, I looked at the presence of systemic intervention structures for re-

teaching. Each of these components was analyzed through the perspective of principals in 

Indiana secondary schools.  

Within secondary schools in the state of Indiana, the central purposes of this study were 

to: 

• investigate the relationship between expectations set by instructional leaders for 

the use of formative assessment and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of professional development 

for math teachers and student performance on the Algebra I ECA. 

• investigate the relationship between the availability of data collection and analysis 

tools and/or software for math teachers and student performance on the Algebra I 

ECA. 

• investigate the relationship between common planning time for math teachers and 
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student performance on the Algebra I ECA. 

• investigate the relationship between systemic intervention structures for math 

students and student performance on the Algebra I ECA. 

Demographic Characteristics of Respondents 

Gender. As shown in Table 1, of the 118 respondents 78.8% (n = 93) were male and 

21.2% (n = 25) were female. Given that this survey focuses specifically on secondary schools, it 

is not surprising that the majority of respondents were male. This is fairly consistent with data 

reported in the National Center for Education Statistics’ Characteristics of Public and Private 

Elementary and Secondary School Principals in the United States, which was based on data 

collected from the 2011-2012 Schools and Staffing Survey, which stated that 69.9% of public 

high school principals are male and 57.7% of middle school principals are male nationally 

(Bitterman, Goldring & Gray, 2013).  

Table 1. Gender 

 Frequency Percent Cumulative Percent 
Male 93 78.8 78.8 
Female 25 21.2 100.0 
Total 118 100.0  

 

Age. Of the 118 respondents only 99.2 % (n = 117) chose to answer this question. As 

shown in Table 2, the range of ages spanned from 31 (n = 3) to 66 (n = 1). While the ages 

represented by the largest number of respondents were 46 and 47 (n = 8), a large majority of 

respondents 85.7% (n = 101) fell between the ages of 36 and 58. Given the education level and 

experience level required to become a principal, it is not surprising that the youngest person 

represented is 31 years old. In addition, given the retirement rules in the State of Indiana, which 

allow for early retirement to be taken when the individual’s age and years of experience total 85, 
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it is not surprising that many people choose to retire from the profession before reaching the age 

of 62, when an individual can first qualify for social security. Again, these data are consistent 

with data found in the National Center for Education Statistics’ Characteristics of Public and 

Private Elementary and Secondary School Principals in the United States, which was based on 

data collected from the 2011-2012 Schools and Staffing Survey. This publication stated that the 

average age of public high school principals is 49 and the average age of middle school 

principals is 47 nationally (Bitterman et al., 2013). 
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Table 2. Age  
 Frequency Percent Cumulative Percent 
31 3 2.6 2.6 
32 1 .9 3.4 
34 2 1.7 5.1 
35 2 1.7 6.8 
36 6 5.1 12.0 
37 3 2.6 14.5 
38 5 4.3 18.8 
39 4 3.4 22.2 
40 3 2.6 24.8 
41 5 4.3 29.1 
42 4 3.4 32.5 
43 6 5.1 37.6 
44 5 4.3 41.9 
45 5 4.3 46.2 
46 8 6.8 53.0 
47 8 6.8 59.8 
48 5 4.3 64.1 
49 4 3.4 67.5 
51 5 4.3 71.8 
52 3 2.6 74.4 
53 3 2.6 76.9 
54 5 4.3 81.2 
55 3 2.6 83.8 
56 3 2.6 86.3 
57 2 1.7 88.0 
58 5 4.3 92.3 
59 1 .9 93.2 
61 3 2.6 95.7 
62 1 .9 96.6 
63 1 .9 97.4 
65 2 1.7 99.1 
66 1 .9 100.0 
Total 117 100.0  
Missing System 1   
Total 118   
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Years in Education. Of the 118 respondents (see Table 3), .8% (n = 1) chose not to 

answer the question. 57.3% (n = 67) of respondents indicated that they had been in the field of 

education for 21 years or more. Only .9% (n = 1) had been in the field for five years or less and 

only 3.4% (n = 4) had been in the field for 6-10 years. Only 4.3% (n = 5) of respondents 

indicated that they had been in the field of education for less than 10 years. This is not surprising, 

as many teachers return to school to earn an administrator’s license while working as a teacher, 

rather than remaining in school and earning it prior to being employed in the profession. 

Table 3. Years in Education 
 Frequency Percent Cumulative Percent 
0-5 Years 1 .9 .9 
6-10 Years 4 3.4 4.3 
11-15 Years 21 17.9 22.2 
16-20 Years 24 20.5 42.7 
21 Years or More 67 57.3 100.0 
Total 117 100.0  
Missing System 1   
Total 118   

 

Years as Principal. 91.5% (n = 108) of respondents (see Table 4) elected to answer this 

question. 36.1% (n = 39) indicated that they had only been a principal for five years or less, 

followed closely by 29.6% (n = 32) indicating that they had served as a principal for between 6-

10 years. These data are consistent with national data as reported in the National Center for 

Education Statistics’ Characteristics of Public and Private Elementary and Secondary School 

Principals in the United States, which was based on data collected from the 2011-2012 Schools 

and Staffing Survey. This publication states that the average experience of public high school 

and middle school principals is 7.2 years and 6.5 years respectively (Bitterman et al., 2013). 
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Table 4. Years as Principal 
 Frequency Percent Cumulative Percent 
0-5 Years 39 36.1 36.1 
6-10 Years 32 29.6 65.7 
11-15 Years 19 17.6 83.3 
16-20 Years 10 9.3 92.6 
21 Years or More 8 7.4 100.0 
Total 108 100.0  
Missing System 10   
Total 118   

 

Years in Current Position. 91.5% of respondents (see Table 5) chose to answer this 

question with the majority of 55.6% (n = 60) indicating that they had fewer than five years of 

experience in their current position. The National Center for Education Statistics’ Characteristics 

of Public and Private Elementary and Secondary School Principals in the United States, which 

was based on data collected from the 2011-2012 Schools and Staffing Survey, reports that the 

average experience of public high school and middle school principals is four years in their 

current position (Bitterman et al., 2013). 

Table 5. Years in Current Position 
 Frequency Percent Cumulative Percent 
0-5 Years 60 55.6 55.6 
6-10 Years 30 27.8 83.3 
11-15 Years 11 10.2 93.5 
16-20 Years 5 4.6 98.1 
21 Years or More 2 1.9 100.0 
Total 108 100.0  
Missing System 10   
Total 118   

 

Grade Levels Taught.  69.5% (n = 82) of respondents (see Table 6) indicated that grades 

nine through twelve were taught in their schools, which is the typical grade configuration in the 

state of Indiana for a High School. However, various configurations exist that include grades 7 & 
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8 in a Junior/Senior High model, grades 7 & 8 in a Junior High or Middle School and still others 

that include grade 6, 7 & 8 in a Middle School. Only 24.6% (n = 29) of respondents indicated 

that grade 6 was included in their school’s configuration. 

Table 6. Grade Levels Taught 
 Frequency Percent 
 Grade 6 29 24.6 
Grade 7 58 49.2 
Grade 8 60 50.8 
Grade 9 82 69.5 
Grade 10 82 69.5 
Grade 11 82 69.5 
Grade 12 82 69.5 

 

Education Level. 66.9% (n = 79) of respondents (see Table 7) indicated that the highest 

degree they had earned was a master’s degree. These data are consistent with national data as 

reported in the National Center for Education Statistics’ Characteristics of Public and Private 

Elementary and Secondary School Principals in the United States, which was based on data 

collected from the 2011-2012 Schools and Staffing Survey. This publication states that 58.3% 

and 62.6% of public high school and middle school principals hold a master’s degree 

respectively (Bitterman et al., 2013). This is to be expected since principal licensure programs 

have traditionally required that candidates earn or possess a master’s degree in order to be 

licensed. 

Table 7.  Education Level 
 Frequency Percent Cumulative Percent 
Master's 79 66.9 66.9 
Education Specialist 23 19.5 86.4 
Doctorate 11 9.3 95.8 
Other Advanced Degree 5 4.2 100.0 
Total 118 100.0  
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Instructional Leadership Construct Responses 

Principal Leadership. Section two of the survey contained five questions designed to 

investigate how principals establish clear expectations for the use of formative assessments as an 

integral part of instructional practices. Additionally, the questions investigated how they 

recognize and encourage teachers, discuss formative assessment practices with teachers, seek 

teachers’ input regarding their needs, and monitor the use of formative assessment practices by 

teachers.  

Clear Expectations.  With regard to establishing clear expectations for teachers to 

include formative assessment practices as a routine part of their instructional methodology, 

65.3% (n = 77) of principals who responded to this survey question indicated that they always set 

clear expectations for the use of formative assessments in math classes (see Table 8). 32.2 % (n = 

38) indicated that they sometimes establish clear expectations for their use, while only 2.5% (n = 

3) said that they seldom set clear expectations for the use of formative assessments in math 

classes.  

Table 8. Clear Expectations 
 Frequency Percent Cumulative Percent 
Always 77 65.3 65.3 
Sometimes 38 32.2 97.5 
Seldom 3 2.5 100.0 
Total 118 100.0  

 

Recognition and Encouragement. When principals were asked if they provided 

recognition and encouragement to those math teachers who are incorporating formative 

assessment practices in their classrooms, 62.7% (n = 74) indicated that they always do and 

32.2% (n = 38) indicated that they sometimes do, while 5.1% (n = 6) said that they seldom 
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provided recognition and encouragement to math teachers for utilizing formative assessments 

(see Table 9). 

Table 9. Recognition and Encouragement 
 Frequency Percent Cumulative Percent 
Always 74 62.7 62.7 
Sometimes 38 32.2 94.9 
Seldom 6 5.1 100.0 
Total 118 100.0  

 

Engage in Conversation. Respondents were asked if they engage math teachers in 

conversation about the use of formative assessments in their classrooms. 46.6% (n = 55) 

indicated that they always do, while 47.5 (n = 56) said that they sometimes do (see Table 10). 

Given the importance of talking to teachers about their instructional practices, it is somewhat 

surprising to see that 5.9% (n = 7) indicated that they seldom or never speak to teachers about the 

use of formative assessments. However, in larger schools, it is possible that the building 

principal may not serve as the primary evaluator for classroom teachers and that these 

conversations may be led by an assistant principal or, in some cases, by another evaluator.  

Table 10. Engage in Conversation 
 Frequency Percent Cumulative Percent 
Always 55 46.6 46.6 
Sometimes 56 47.5 94.1 
Seldom 6 5.1 99.2 
Never 1 .8 100.0 
Total 118 100.0  

 

Consult Teachers Regarding Needs. When asked if they consult teachers regarding 

their needs in relation to being able to effectively implement formative assessment practices, 

only 59.3% (n = 70) indicated that they always do (see Table 11). In order to be sure that 

teachers have all of the resources and professional development they need to be successful with 
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any initiative, it is important to understand what the teachers feel that they need. I should also 

note that in some school corporations, professional development is planned, and some resources 

are provided, by the district. As a result, this level of consultation regarding needs may not be up 

to building principals and may instead be a function of the director of curriculum and instruction 

or some other similar district level position. 

Table 11.  Consult Teachers Regarding Needs 
 Frequency Percent Cumulative Percent 
Always 70 59.3 59.3 
Sometimes 44 37.3 96.6 
Seldom 4 3.4 100.0 
Total 118 100.0  

 

Consistently Monitor and Evaluate Use. When respondents were asked if they 

consistently monitor and evaluate use of formative assessments by teachers of mathematics, only 

33.1% (n = 39) indicated that they always monitor and evaluate use (see Table 12). By contrast, 

13.5% (n = 16) indicated that they seldom, never, or are uncertain if they do. Monitoring for 

those instructional practices, that are expected, is key to ensuring that teachers are implementing 

the vision of the instructional leader in the classroom. Again, it is important to note that in larger 

schools, the building principal may not be the primary classroom evaluator and the responsibility 

for monitoring and evaluating use may fall to another employee.  

Table 12. Consistently Monitor and Evaluate Use 
 Frequency Percent Cumulative Percent 
Always 39 33.1 33.1 
Sometimes 63 53.4 86.4 
Seldom 13 11.0 97.5 
Never 2 1.7 99.2 
Uncertain 1 .8 100.0 
Total 118 100.0  
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Professional Development. Section three of the survey consisted of five questions 

pertaining to the availability of professional development on formative assessment strategies, 

data collection and analysis, data collection and analysis software, the effective use of common 

planning time, and the effective use of intervention time.  

Provide PD on Formative Assessment Strategies. When asked if professional 

development on the use of formative assessment strategies was provided for classroom teachers 

of mathematics, principals responded that they always provided it only 32.3% (n = 38) of the 

time (see Table 13). 57.6% (n = 68) indicated that they provided it sometimes. Ensuring that 

teachers are well trained in any instructional strategy is key to implementation with fidelity.  

Table 13. Provide PD on Formative Assessment Strategies 
 Frequency Percent Cumulative Percent 
Always 38 32.2 32.2 
Sometimes 68 57.6 89.8 
Seldom 10 8.5 98.3 
Never 2 1.7 100.0 
Total 118 100.0  

 

Provide PD on Data Collection and Analysis. 93.2% (n = 110) of principals surveyed 

responded that they always or sometimes provide professional development on data collection 

and analysis (see Table 14). Given increasing accountability demands on public schools created 

by the No Child Left Behind act, data driven decision-making has been a significant push in 

Indiana and other states throughout the nation. Data collection has been abundant in schools for a 

long time, but structured analysis of the data hasn’t always been a priority. Rick DuFour (2010), 

in his presentations at the PLC Summer Institute, reminded attendees that schools are data rich 

and information poor. Having an understanding of the specific skills that students are lacking is 
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critical to providing targeted interventions. Data analysis has also become increasingly important 

to teachers in Indiana given that student performance now factors into teacher pay calculations 

per statute.  

Table 14. Provide PD on Data Collection and Analysis 
 Frequency Percent Cumulative Percent 
Always 45 38.1 38.1 
Sometimes 65 55.1 93.2 
Seldom 6 5.1 98.3 
Never 2 1.7 100.0 
Total 118 100.0  

 

Provide PD on Data Collection and Analysis Software. When asked about professional 

development for data collection and analysis software usage, the percentage drops off slightly to 

71.2% (n = 84) of respondents indicated that they always or sometimes provide this type of 

professional development (see Table 15). This could be the result of some schools not having 

specific software available for all teachers to utilize as they review student performance. The 

availability of this type of software has been increasing in recent years and is more frequently 

being built into student management systems and learning management systems. Additionally, 

several companies now specialize in data analysis software that is targeted specifically at 

classroom teachers, rather than just at the building or district level. Bringing the analysis closest 

to the level of instruction would seem to be likely to yield greater levels of implementation.  

Table 15. Provide PD on Data Collection and Analysis Software 
 Frequency Percent Cumulative Percent 
Always 27 22.9 22.9 
Sometimes 57 48.3 71.2 
Seldom 28 23.7 94.9 
Never 5 4.2 99.2 
Uncertain 1 .8 100.0 
Total 118 100.0  
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Provide PD on Effective use of Common Planning. Only 70.3% (n = 83) of principals 

surveyed indicated that they always or sometimes provided professional development on the 

effective use of common planning time (see Table 16). This could be a result of schools not 

being able to build common planning time into the schedules of their teachers. Smaller schools 

would especially have greater difficulty in being able to create a master schedule that would 

allow for this to occur.  

Table 16. Provide PD on Effective Use of Common Planning Time 
 Frequency Percent Cumulative Percent 
Always 36 30.5 30.5 
Sometimes 47 39.8 70.3 
Seldom 23 19.5 89.8 
Never 10 8.5 98.3 
Uncertain 2 1.7 100.0 
Total 118 100.0  

 

Provide PD on the Effective Use of Intervention Time. With the growth in the use of 

intervention strategies that are designed to target the specific skills students are lacking, it is not 

surprising to see that 92.4% (n = 109) of respondents indicated that professional development on 

the effective use of intervention time was available (see Table 17). With policies like No Child 

Left Behind (2002), and state statutes that require the use of student growth data in determining 

teacher salaries, pressure to ensure that all students are mastering specific standards has 

increased, so it is not surprising that this professional development is taking place.  

Table 17. Provide PD on the Effective Use of Intervention Time 
 Frequency Valid Percent Cumulative Percent 
Always 46 39.0 39.0 
Sometimes 63 53.4 92.4 
Seldom 9 7.6 100.0 
Total 118 100.0  
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Data Collection and Analysis Tools.  Section four of the survey was designed to 

investigate the availability and use of data collection and analysis tools by classroom teachers. 

Providing teachers with easy access to data collection and analysis tools should increase their use 

in classroom instructional practice. Five questions were asked in this section of the survey to 

determine availability, ease of use, simplicity of data produced, discussion of data among 

teachers, and the degree to which the data is utilized to make common instructional decisions.  

Data Collection and Analysis Tools are Readily Available. 66.9% (n = 79) of 

principals surveyed responded that data collection and analysis tools were always available to 

teachers of math classes (see Table 18). Given the increased pressure on schools for 

accountability, it seems as though this number should be higher. Data driven decision-making is 

discussed so frequently in educational literature, state statues, No Child Left Behind (2002) 

legislation, and has also been woven into grant application requirements that it almost seems to 

be a requirement of any school. To think that 33.1% (n = 39) of respondents are not ensuring that 

these tools are always available for teachers seems a bit alarming.  

Table 18. Data Collection and Analysis Tools are Readily Available 
 Frequency Percent Cumulative Percent 
Always 79 66.9 66.9 
Sometimes 24 20.3 87.3 
Seldom 11 9.3 96.6 
Never 3 2.5 99.2 
Uncertain 1 .8 100.0 
Total 118 100.0  

 

Software Allows for Data Collection without Undue Interruption. In order for 

teachers to incorporate a new strategy in their classrooms it needs to be able to be woven into the 

flow of daily instruction and not cause undue interruption to the rhythm of teaching. 89.8% (n = 
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106) of respondents indicated that the software for teachers allowed for data collection without 

undue interruption (see Table 19).  

Programs like Quizlet and Kahoot, as well as learning management systems like Canvas 

or Blackboard can provide teachers with a wealth of data and can be seamlessly incorporated 

into the routine instructional practices of teachers. Some of these items are completely free for 

teachers, while others are part of purchased programs that schools may or may not have 

available.  

Table 19. Software Allows for Data Collection without Undue Interruption 
 Frequency Valid Percent Cumulative Percent 
Always 60 50.8 50.8 
Sometimes 46 39.0 89.8 
Seldom 7 5.9 95.8 
Never 3 2.5 98.3 
Uncertain 2 1.7 100.0 
Total 118 100.0  

 

Tools Result in Readily Available and Purposely Arranged Data. One of the frequent 

complaints about data collection and analysis is that it takes too much time and results in difficult 

to understand statistics. Many companies that specialize in classroom data collection and 

analysis have developed reporting methodologies that color code data based on specific 

percentages or cut scores that users can set. These reports make the task of analyzing the 

performance data of students less intimidating, especially for teachers of subjects that are not 

math or science related. 89.8% (n = 107) of respondents indicated that the software available to 

teachers results in data being readily available and purposely arranged, which increases the 

efficiency with which teachers can make decisions based on the data (see Table 20).  
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Table 20. Tools Result in Readily Available and Purposely Arranged Data 
 Frequency Percent Cumulative Percent 
Always 54 45.8 45.8 
Sometimes 52 44.1 89.8 
Seldom 7 5.9 95.8 
Never 2 1.7 97.5 
Uncertain 3 2.5 100.0 
Total 118 100.0  

 

Conversations Focus on Results and Instructional Decision Making. The entire 

purpose of collecting and analyzing student performance data is to then utilize the results to 

make instructional decisions. When multiple teachers of the same course work together to 

discuss the data and then collaborate on how to best modify instruction for their students, 

instructional precision should increase, both within the regular classroom, as well as during any 

subsequent intervention periods. 91.5% (n = 108) of respondents indicated that conversations 

among math teachers focus on results and instructional decision-making (see Table 21).  

Table 21. Conversations Focus on Results and Instructional Decision Making 
 Frequency Percent Cumulative Percent 
Always 53 44.9 44.9 
Sometimes 55 46.6 91.5 
Seldom 8 6.8 98.3 
Never 1 .8 99.2 
Uncertain 1 .8 100.0 
Total 118 100.0  
 

Data from Multiple Teachers are Compared to Improve Instructional Practice of 

All. When there are multiple teachers of a course, data comparisons between the different 

instructors can lead to insight into which instructional practices yield the greatest performance 

results for students. This conversation can be difficult for teachers to get used to because it can 

reveal poor performance of their students to their peers. This can lead to embarrassment and fear. 
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If the professional development on data collection and analysis, as discussed earlier, creates a 

safe and supportive environment in which student learning is the primary focus, rather than 

teaching, these conversations can be less threatening. Only 33.9% (n = 40) of principals surveyed 

indicated that teachers always compare data with other teachers (see Table 22). I should point out 

that not all schools are large enough to have multiple teachers of the same course, so these 

percentages could be impacted simply from a lack of ability to conduct the comparisons, rather 

than a lack of willingness to do so.  

Table 22. Data from Multiple Teachers are Compared to Improve Instructional Practice of All 
 Frequency Valid Percent Cumulative Percent 
Always 40 33.9 33.9 
Sometimes 55 46.6 80.5 
Seldom 9 7.6 88.1 
Never 9 7.6 95.8 
Uncertain 5 4.2 100.0 
Total 118 100.0  
 

Common Planning Time. Section five of the survey consisted of five questions 

analyzing the presence and utilization of common planning time for math teachers.  

Common Planning Time for all Math Teachers Built into Week.  When principals 

were asked if they ensured that common planning time was built into the week for all teachers in 

the math department, 61.9% (n = 73) of respondents indicated that they always or sometimes do 

(see Table 23). 37.3% (n = 44) indicated that they seldom or never ensure common planning time 

for all members of the math department. It is important to note that schools have begun to move 

toward scheduling models that include a late arrival or early release time for students. During 

these time periods, teachers are afforded the opportunity to work collaboratively with their peers. 

Other districts have elected to extend the teachers’ expected workday and build in the 

collaboration time after, or before school while keeping the length of the student day the same 
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every day of the week. The scheduling models either take community buy-in for a shortened day 

for students one day per week, or a negotiations agreement with the local teachers’ association to 

have the time built into contract language. 

Table 23. Common Planning Time for all Math Teachers Built into Week 
 Frequency Valid Percent Cumulative Percent 
Always 41 34.7 34.7 
Sometimes 32 27.1 61.9 
Seldom 18 15.3 77.1 
Never 26 22.0 99.2 
Uncertain 1 .8 100.0 
Total 118 100.0  
 

Common Planning Time for Math Teachers of Like Courses Built into Week. 64.4% 

(n = 76) of respondents indicated that common planning time for teachers of like courses was 

built into the week when asked (see Table 24). A scheduling model such as this requires first, 

that there be multiple teachers of the same course, and second, that the master schedule could be 

designed in such a way that placing teachers on a common prep period doesn’t create an inability 

to effectively schedule students. The larger the school, the easier this can be accomplished. 

However, even in large schools, it is sometimes impossible to get every teacher of a specific 

course to all share the same planning period and instead, smaller groups are paired up during 

different planning periods. Additionally, sometimes teachers’ schedules cause them to teach 

multiple courses and, as a result, it is impossible for them to be able to share common planning 

periods for each course they teach. 
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Table 24. Common Planning Time for Math Teachers of Like Courses Built into Week 
 Frequency Percent Cumulative Percent 
Always 39 33.1 33.1 
Sometimes 37 31.4 64.4 
Seldom 16 13.6 78.0 
Never 22 18.6 96.6 
Uncertain 4 3.4 100.0 
Total 118 100.0  

 

Math Teachers Utilize Common Planning Time to Meet with Teachers of Like 

Courses. 61% (n = 72) of respondents indicated that they always or sometimes ensure that math 

teachers utilize common planning time to meet with teachers of like courses (see Table 25). 

Simply building common planning time into teachers’ schedules does not ensure that they are 

utilizing the time to meet with teachers of like courses. It is important to note that the responses 

to this question are also coming from principals who indicated in previous answers that they 

might not be providing common planning time to begin with. 

Table 25. Math Teachers Utilize Common Planning Time to Meet with Teachers of Like 
Courses 
 Frequency Percent Cumulative Percent 
Always 34 28.8 28.8 
Sometimes 38 32.2 61.0 
Seldom 20 16.9 78.0 
Never 21 17.8 95.8 
Uncertain 5 4.2 100.0 
Total 118 100.0  

 

Math Teachers Discuss Student Performance and Make Common Instructional 

Decisions Based on Data. When asked if principals ensure that math teachers discuss student 

performance and make common instructional decisions based on data, 33.1% (n = 39) indicated 

that they always do, while 54.2% (n = 64) indicated that they sometimes do (see Table 26). 
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While this question was asked in the context of the common planning time section of the survey, 

it is important to note that these decisions could be made outside of a common planning time. 

Table 26. Math Teachers Discuss Student Performance and Make Common Instructional 
Decisions Based on Data 
 Frequency Valid Percent Cumulative Percent 
Always 39 33.1 33.1 
Sometimes 64 54.2 87.3 
Seldom 9 7.6 94.9 
Never 6 5.1 100.0 
Total 118 100.0  

 

Math Teachers Utilize Common Planning Time to Ensure Students Receive Same 

Curriculum and Assessments. When asked if principals ensure that math teachers are utilizing 

their common planning time to ensure that students are receiving the same curriculum and are 

being assessed in the same way, 72% (n = 85) indicated that they always or sometimes do (see 

Table 27). As our educational system has transformed with the age of accountability to tracking 

student performance on standardized tests and the tighter implementation of curriculum that 

incorporates published state standards, it is still surprising to see that 28% (n = 33) of 

respondents indicated that they seldom, never or are uncertain if they do ensure that math 

teachers utilize common planning time to align curriculum and assessment. 

Table 27. Math Teachers Utilize Common Planning Time to Ensure Students Receive Same 
Curriculum and Assessments 
 Frequency Percent Cumulative Percent 
Always 30 25.4 25.4 
Sometimes 55 46.6 72.0 
Seldom 11 9.3 81.4 
Never 18 15.3 96.6 
Uncertain 4 3.4 100.0 
Total 118 100.0  
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Systemic Intervention Structures. Section six of the survey focused on the existence 

and utilization of intervention or remediation time for students based on existing student 

performance data. Five questions were asked about who received remediation or intervention, 

whether or not student performance data determined who received it, whether or not students 

who demonstrated proficiency had choice, and whether or not the teacher who had shown the 

greatest levels of success on a specific skill or strategy was the one who delivered the 

remediation or intervention.  

Remediation Time for Some. Only 65.3% (n = 77) of respondents indicated that 

remediation time was always made available for some students (see Table 28). Given the 

accountability that exists for ensuring that students pass the end of course assessment in Algebra 

I, it surprises me that 34.7% (n = 41) of respondents indicated something other than always. This 

could be because principals of some of the schools who responded have 100% pass rates on the 

Algebra I ECA and, as a result, do not need to provide remediation to their students.  

Table 28. Remediation Time for Some 
 Frequency Percent Cumulative Percent 
Always 77 65.3 65.3 
Sometimes 34 28.8 94.1 
Seldom 6 5.1 99.2 
Never 1 .8 100.0 
Total 118 100.0  
 

Remediation Time for All. When asked if additional time to provide remediation and 

enrichment is built into the week for all math students, 48.3% (n = 93) of principal respondents 

indicated that they always ensure that is the case (See Table 29). While many schools incorporate 

additional periods of math for students who struggle most, like utilizing an Algebra Lab class 



69 

 

 

paired with an Algebra I class, far fewer have built a specific timeslot into the day where all 

students can receive remediation or enrichment. 

Table 29. Remediation Time for All 
 Frequency Percent Cumulative Percent 
Always 57 48.3 48.3 
Sometimes 36 30.5 78.8 
Seldom 14 11.9 90.7 
Never 9 7.6 98.3 
Uncertain 2 1.7 100.0 
Total 118 100.0  

 

Performance Data Determines Remediation or Enrichment Opportunities. 87.3% (n 

= 103) of respondents indicated that they sometimes or always ensure that performance data of 

students determines what remediation or enrichment opportunities exist for students on a weekly 

basis (see Table 30). It would be interesting to know what the other 12.7% (n = 15) rely on when 

making these decisions. 

Table 30. Performance Data Determines Remediation or Enrichment Opportunities 
 Frequency Valid Percent Cumulative Percent 
Always 56 47.5 47.5 
Sometimes 47 39.8 87.3 
Seldom 10 8.5 95.8 
Never 5 4.2 100.0 
Total 118 100.0  

 

Student Choice with Demonstrated Proficiency. When asked if students have 

individual choice about what enrichment or remediation activity they attend when they have 

demonstrated proficiency in their math coursework, 51.7% (n = 61) indicated that they ensure 

that is the case (see Table 31). 
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Table 31. Student Choice with Demonstrated Proficiency 
 Frequency Valid Percent Cumulative Percent 
Always 19 16.1 16.1 
Sometimes 42 35.6 51.7 
Seldom 25 21.2 72.9 
Never 28 23.7 96.6 
Uncertain 4 3.4 100.0 
Total 118 100.0  

 

Remediation or Enrichment by Teacher who Demonstrated Greatest Proficiency in 

Teaching Specific Skill. When principals were asked if they ensure that students are receiving 

remediation from the teachers who have demonstrated the greatest proficiency in teaching a 

specific skill, based on student performance data comparisons between teachers of like courses, 

68.6% (n = 81) indicated that they sometimes or always ensure that is the case (see Table 32). 

Again, the answers may be greatly influenced by the size of the school and in smaller schools 

there may only be one option of teacher to provide remediation. 

Table 32. Remediation or Enrichment by Teacher who Demonstrated Greatest Proficiency in 
Teaching Specific Skill 
 Frequency Percent Cumulative Percent 
Always 38 32.2 32.2 
Sometimes 43 36.4 68.6 
Seldom 18 15.3 83.9 
Never 14 11.9 95.8 
Uncertain 5 4.2 100.0 
Total 118 100.0  
 

Research Questions and Hypothesis. In order to be able to test the null hypothesis for 

each of the five research questions and the twenty-five subsequent questions, inferential statistics 

were used. A test for homogeneity of variance was conducted first. If there was no significance 

(p > .05) a one-way ANOVA would be utilized to analyze the relationship between the construct 
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and average percent pass. In the event that the result of the test for homogeneity of variance 

resulted in significance (p < .05), Welch’s robust test of equality of means would be necessary. 

For each research question and each subsequent question, tests were run utilizing the original 

Likert-like responses as well as categorized responses. 

Research Question 1: Is there a significant relationship between how secondary 

principals rate their leadership on the use of formative assessment strategies in math classes and 

student performance as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho1): There is no statistically significant relationship between 

principals’ perception of their leadership regarding the use of formative assessment practices by 

math teachers and student performance as measured by the Algebra I ECA exam. 

After running a Test for Homogeneity of Difference and determining that the significance 

for the construct total did not result in a confidence factor of p < .05, a one-way ANOVA test 

was conducted. When utilizing the original Likert-like responses, the test resulted in no 

statistically significant relationship between groups (F(12,105) = 1.825, p = .053). The data are 

presented in APPENDIX C. When utilizing the categorized responses, the test resulted in no 

statistically significant relationship between groups (F(2,115) = 0.902, p = .399). The data are 

presented in APPENDIX E. The null hypothesis (Ho1) is not rejected. 

In order to be able to test the null hypothesis for each of the five subsequent questions for 

the leadership construct, inferential statistics were used. After running a test for homogeneity of 

difference and determining that the significance for each question did not result in a confidence 

factor of p < .05, one-way ANOVA tests were run to analyze each of the five sub-hypotheses. 

Ho1.1: There is no statistically significant relationship between principals’ 

perception of establishing clear expectations for the inclusion of formative 
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assessment strategies in math classrooms and student performance as measured by 

the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(2,115) = 0.502, p = .607). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 0.502, p = .607). The data are presented in APPENDIX I. The null hypothesis 

(Ho1.1) is not rejected.  

Ho1.2: There is no statistically significant relationship between principals’ 

perception of recognizing and encouraging math teachers for utilizing formative 

assessment strategies in their classrooms and student performance as measured by 

the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(2,115) = 1.331, p = .268). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 1.331, p = .268). The data are presented in APPENDIX I.  The null hypothesis 

(Ho1.2) is not rejected.  

Ho1.3: There is no statistically significant relationship between principals’ 

perception of engaging math teachers in conversation about the use of formative 

assessment strategies and the impact they have on instructional planning and 

student performance as measured by the Algebra I ECA exam. 
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When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 0.408, p = .747). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 0.567, p = .569). The data are presented in APPENDIX I. The null hypothesis 

(Ho1.3) is not rejected. 

Ho1.4: There is no statistically significant relationship between principals’ 

perception of consulting with math teachers regarding their need for professional 

development, resources, planning time and intervention strategies and student 

performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(2,115) = 0.459, p = .633). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 0.459, p = .633). The data are presented in APPENDIX I. The null hypothesis 

(Ho1.4) is not rejected. 

Ho1.5: There is no statistically significant relationship between principals’ 

perception of consistently monitoring and evaluating the use of formative 

assessment strategies by math teachers and student performance as measured by 

the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 1.708, p = .153). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was a 
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statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 3.226, p = .043). The data are presented in APPENDIX I. The null hypothesis 

(Ho1.5) is rejected.  

Research Question 2: Is there a significant relationship between principals’ perceptions 

of availability of professional development opportunities for math teachers on topics associated 

with formative assessment strategies and student performance as measured by the Algebra I 

ECA exam? 

Null Hypothesis (Ho2): There is no statistically significant relationship between 

principals’ perception of availability of professional development opportunities for math teachers 

on topics associated with formative assessment strategies and student performance as measured 

by the Algebra I ECA exam. 

After running a Test for Homogeneity of Difference and determining that the significance 

for the construct total did not result in a confidence factor of p < .05, a one-way ANOVA test 

was conducted. When utilizing the original Likert-like responses, there was no statistically 

significant relationship between groups as determined by a one-way ANOVA (F(14,103) = 

1.211, p = .279). The data are presented in APPENDIX C. When utilizing the categorized 

responses, the test resulted in no statistically significant relationship between groups (F(2,115) = 

0.643, p = .528). The data are presented in APPENDIX E. The null hypothesis (Ho2) is not 

rejected. 

In order to be able to test the null hypothesis for each of the five subsequent questions for 

the professional development construct, inferential statistics were used. After running a test for 

homogeneity of difference and determining that the significance for each question did not result 
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in a confidence factor of p < .05, one-way ANOVA tests were run to analyze each of the five 

sub-hypotheses. 

Ho2.1: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on formative assessment strategies and student performance as measured 

by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 1.789, p = .153). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 0.553, p = .577). The data are presented in APPENDIX I. The null hypothesis 

(Ho2.1) is not rejected.  

Ho2.2: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on data collection and analysis and student performance as measured by 

the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 1.904, p = .133). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 1.260, p = .287 The data are presented in APPENDIX I. The null hypothesis (Ho2.2) 

is not rejected.  
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Ho2.3: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on specific data collection and analysis software and student performance 

as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.126, p = .973). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,114) = 0.081, p = .922). The data are presented in APPENDIX I. The null hypothesis 

(Ho2.3) is not rejected.  

Ho2.4: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 

teachers on the effective use of common planning time and student performance 

as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.390, p = .815). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,113) = 0.476, p = .622). The data are presented in APPENDIX I. The null hypothesis 

(Ho2.4) is not rejected.  

Ho2.5: There is no statistically significant relationship between principals’ 

perception of the availability of professional development opportunities for math 
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teachers on the effective use of intervention/remediation time and student 

performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(2,115) = 1.358, p = .261). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 1.358, p = .261). The data are presented in APPENDIX I. The null hypothesis 

(Ho2.5) is not rejected.  

Research Question 3: Is there a significant relationship between principals’ perceptions 

of the availability and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions and student performance as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho3): There is no statistically significant relationship between 

principals’ perception of the availability and use of data collection and analysis tools, and the 

resulting data, to inform instructional decisions and student performance as measured by the 

Algebra I ECA exam. 

After running a test for homogeneity of difference and determining that the significance 

for the construct total did not result in a confidence factor of p < .05, a one-way ANOVA test 

was conducted. When utilizing the original Likert-like responses, there was no statistically 

significant relationship between groups as determined by a one-way ANOVA (F(13,104) = 

1.241, p = .262). The data are presented in APPENDIX C. When utilizing the categorized 

responses, the test resulted in no statistically significant relationship between groups (F(2,115) = 

0.754, p = .473). The data are presented in APPENDIX E. The null hypothesis (Ho3) is not 

rejected. 
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In order to be able to test the null hypothesis for each of the five subsequent questions for 

the data collection and analysis construct, inferential statistics were used. After running a test for 

homogeneity of difference and determining that the significance for each question did not result 

in a confidence factor of p < .05, one-way ANOVA tests were run to analyze each of the five 

sub-hypotheses. 

Ho3.1: There is no statistically significant relationship between principals’ 

perception of the availability of data collection and analysis tools (clickers, 

Kahoot, Quizlet, Canvas, etc.) and student performance as measured by the 

Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 1.441, p = .225). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,114) = 2.240, p = .111). The data are presented in APPENDIX I. The null hypothesis 

(Ho3.1) is not rejected.  

Ho3.2: There is no statistically significant relationship between principals’ 

perception of the availability of software that allows for the collection of data 

without undue interruption to classroom flow and student performance as 

measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 2.195, p = .074). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 
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(F(2,114) = 1.057, p = .351). The data are presented in APPENDIX I. The null hypothesis 

(Ho3.2) is not rejected.  

Ho3.3: There is no statistically significant relationship between principals’ 

perception of the data collection and analysis tools resulting in readily available 

and purposely arranged data and student performance as measured by the Algebra 

I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.443, p = .777). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,112) = 0.089, p = .915). The data are presented in APPENDIX I.  The null hypothesis 

(Ho3.3) is not rejected.  

Ho3.4: There is no statistically significant relationship between principals’ 

perception of conversations among math teachers focusing on results and 

instructional decision-making and student performance as measured by the 

Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) =1.198, p = .316). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,114) = 1.266, p = .286). The data are presented in APPENDIX I. The null hypothesis 

(Ho3.4) is not rejected.  
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Ho3.5: There is no statistically significant relationship between principals’ 

perception of data from multiple teachers of the same course being compared in 

an effort to improve instructional practice of all teachers of the course and student 

performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.836, p = .505). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,110) = 0.124, p = .883). The data are presented in APPENDIX I. The null hypothesis 

(Ho3.5) is not rejected.  

Research Question 4: Is there a significant relationship between principals’ perceptions 

of the availability and use of common planning time by math teachers and student performance 

as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho4): There is no statistically significant relationship between 

principals’ perception of the availability and use of common planning time by math teachers and 

student performance as measured by the Algebra I ECA exam. 

After running a test for homogeneity of difference and determining that the significance 

for the construct total did not result in a confidence factor of p < .05, a one-way ANOVA test 

was conducted. When utilizing the original Likert-like responses, there was no statistically 

significant relationship between groups as determined by a one-way ANOVA (F(19,98) = 0.810, 

p = .691). The data are presented in APPENDIX C. When utilizing the categorized responses, the 

test resulted in no statistically significant relationship between groups (F(2,115) = 0.347, p = 

.707). The data are presented in APPENDIX E. The null hypothesis (Ho4) is not rejected. 
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In order to be able to test the null hypothesis for each of the five subsequent questions for 

the common planning time construct, inferential statistics were used. After running a test for 

homogeneity of difference and determining that the significance for each question did not result 

in a confidence factor of p < .05, one-way ANOVA tests were run to analyze each of the five 

sub-hypotheses. 

Ho4.1: There is no statistically significant relationship between principals’ 

perception of the availability of weekly common planning time for all teachers of 

the math department and student performance as measured by the Algebra I ECA 

exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.721, p = .579). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,114) = 0.471, p = .625). The data are presented in APPENDIX I. The null hypothesis 

(Ho4.1) is not rejected.  

Ho4.2: There is no statistically significant relationship between principals’ 

perception of the availability of weekly common planning time for teachers of 

like math courses and student performance as measured by the Algebra I ECA 

exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.333, p = .855). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 
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(F(2,111) = 0.245, p = .783). The data are presented in APPENDIX I. The null hypothesis 

(Ho4.2) is not rejected.  

Ho4.3: There is no statistically significant relationship between principals’ 

perception of the utilization of available common planning time for teachers of 

like courses to meet and student performance as measured by the Algebra I ECA 

exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.525, p = .717). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,110) = 0.377, p = .687). The data are presented in APPENDIX I. The null hypothesis 

(Ho4.3) is not rejected.  

Ho4.4: There is no statistically significant relationship between principals’ 

perception of math teachers’ discussion of student performance to make common 

instructional decisions based on student performance data and student 

performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was a statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 3.084, p = .030). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 1.617, p = .203). The data are presented in APPENDIX I. The null hypothesis 

(Ho4.4) is rejected.  
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Ho4.5: There is no statistically significant relationship between principals’ 

perception of the use of common planning time by math teachers to ensure that 

students of like courses are receiving the same curriculum and are being assessed 

in the same way and student performance as measured by the Algebra I ECA 

exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.978, p = .422). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,111) = 1.462, p = .236). The data are presented in APPENDIX I. The null hypothesis 

(Ho4.5) is not rejected.  

Research Question 5: Is there a significant relationship between principals’ perceptions 

of the use of strategic intervention strategies by math teachers to address learning gaps within 

their classroom or the school and student performance as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho5): There is no statistically significant relationship between 

principals’ perception of the availability and use of strategic intervention strategies by math 

teachers to address learning gaps within their classrooms or the school and student performance 

as measured by the Algebra I ECA exam. 

After running a test for homogeneity of difference and determining that the significance 

for the construct total did not result in a confidence factor of p < .05, a one-way ANOVA test 

was conducted. When utilizing the original Likert-like responses, there was no statistically 

significant relationship between groups as determined by a one-way ANOVA (F(16,101) = 

0.802, p = .680). The data are presented in APPENDIX C. When utilizing the categorized 
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responses, the test resulted in no statistically significant relationship between groups (F(2,115) = 

0.074, p = .929). The data are presented in APPENDIX E. The null hypothesis (Ho5) is not 

rejected. 

In order to be able to test the null hypothesis for each of the five subsequent questions for 

the systemic intervention construct, inferential statistics were used. After running a test for 

homogeneity of difference and determining that the significance for each question did not result 

in a confidence factor of p < .05, one-way ANOVA tests were run to analyze each of the five 

sub-hypotheses. 

Ho5.1: There is no statistically significant relationship between principals’ 

perception of the availability of additional time on a weekly basis, for some math 

students, to provide remediation and enrichment and student performance as 

measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 1.288, p = .282). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 1.673, p = .192). The data are presented in APPENDIX I. The null hypothesis 

(Ho5.1) is not rejected.  

Ho5.2: There is no statistically significant relationship between principals’ 

perception of the availability of additional time on a weekly basis, for all math 

students, to provide remediation and enrichment and student performance as 

measured by the Algebra I ECA exam. 
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When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(4,113) = 0.705, p = .590). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,113) = 0.271, p = .763). The data are presented in APPENDIX I. The null hypothesis 

(Ho5.2) is not rejected.  

Ho5.3: There is no statistically significant relationship between principals’ 

perception of math teachers utilizing student data to determine what remediation 

or enrichment opportunities exist for math students on a weekly basis and student 

performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 0.078, p = .972). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,115) = 0.107, p = .898). The data are presented in APPENDIX I. The null hypothesis 

(Ho5.3) is not rejected.  

Ho5.4: There is no statistically significant relationship between principals’ 

perception of math teachers allowing students who have demonstrated proficiency 

in their math coursework having the ability to choose which enrichment activity 

or tutorial session they attend and student performance as measured by the 

Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 0.713, p = .585). 
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The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,111) = 0.877, p = .419). The data are presented in APPENDIX I. The null hypothesis 

(Ho5.4) is not rejected.  

Ho5.5: There is no statistically significant relationship between principals’ 

perception of math teachers delivering remediation to students pairing students 

with the teacher who has demonstrated the greatest proficiency in teaching a 

specific skill based on student performance data comparisons between teachers of 

like courses and student performance as measured by the Algebra I ECA exam. 

When utilizing the original Likert-like responses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA (F(3,114) = 0.245, p = .912). 

The data are presented in APPENDIX G. When utilizing the categorized responses, there was no 

statistically significant relationship between groups as determined by a one-way ANOVA 

(F(2,110) = 0.148, p = .863). The data are presented in APPENDIX I. The null hypothesis 

(Ho5.5) is not rejected.  
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CHAPTER 5: CONCLUSIONS 

This chapter will present the summary, conclusions and recommendations of the study. 

This chapter is organized into seven sections: (a) Restatement of the Research Questions, (b) 

Summary of Methods, (c) Summary of Descriptive Data, (d) Summary of Findings, (e) 

Conclusions, (f) Implications for Practice, and (g) Recommendations for Future Research.  

Summary of Study 

Given the demands on Indiana schools to continually improve student performance 

results on End of Course Assessments, it is important to define the organizational structures, 

instructional methodologies and leadership strategies that result in student performance 

increases. One key component of Indiana’s school accountability system is the percentage of 

students who demonstrate competency on the Algebra I End of Course Assessment. 

Focusing school improvement efforts on those strategies that yield improvements in 

accountability measures is a likely goal of public secondary schools in Indiana. Research 

suggests that principal leadership is a significant factor in improving student outcomes. 

This research explored whether principal leadership in the use of formative assessment 

strategies and related constructs by math teachers in public secondary schools within Indiana 

resulted in differences in student performance on the Algebra I ECA Exam.  

Research Questions 

This study was guided by the following research questions: 

Research Question 1: Is there a significant relationship between how secondary principals 

rate their leadership on the use of formative assessment strategies in math classes and student 

performance as measured by the Algebra I ECA exam? 
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Research Question 2: Is there a significant relationship between principals’ perceptions of 

availability of professional development opportunities for math teachers on topics associated 

with formative assessment strategies and student performance as measured by the Algebra I ECA 

exam? 

Research Question 3: Is there a significant relationship between principals’ perceptions of 

the availability and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions and student performance as measured by the Algebra I ECA exam? 

Research Question 4: Is there a significant relationship between principals’ perceptions of 

the availability and use of common planning time by math teachers and student performance as 

measured by the Algebra I ECA exam? 

Research Question 5: Is there a significant relationship between principals’ perceptions of 

the use of strategic intervention strategies by math teachers to address learning gaps within their 

classrooms or the school and student performance as measured by the Algebra I ECA exam? 

The population of the study was made up of secondary school principals working in 

public schools within the state of Indiana who elected to respond to the survey request. 

Summary of Methods 

In this study, quantitative methods were utilized to examine the relationship between 

principals’ self-reported responses on how instructional leadership on the use of formative 

assessment practices, how professional development opportunities for math teachers, common 

planning time, and specific organizational structures and data analysis tools provide a means to 

improve instructional precision and ultimately influences school level student performance on 

Indiana’s Algebra I End of Course Assessment. Five constructs of leadership in the 

implementation of effective formative assessment strategies were investigated. First, I examined 
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principals’ leadership in promoting the use of formative assessments in math teachers’ 

instructional methodology. Second, I examined the presence of professional development for 

math teachers on topics related to the effective use of formative assessments. Third, I examined 

the availability of common planning time for teachers within the schools’ organizational 

structure. Fourth, the availability of data collection software to assist teachers in having data 

readily available and purposely arranged in order to aid in discussion, analysis, and making 

instructional decisions was analyzed. Finally, the presence of systemic intervention structures for 

re-teaching was reviewed. Each of these components was analyzed through the perspective of 

principals in Indiana secondary schools by gathering responses to a survey (see Appendix B).  

The survey was distributed to the current list of principals in schools with students in 

secondary schools listed on the Indiana Department of Education’s data reporting site, known in 

the state as COMPASS. 

An email invitation (see Appendix A) was sent to 756 individual email addresses that 

were listed on the Indiana Department of Education’s Compass website for principals working in 

schools with any combination of grades 6 – 12. 21.8% ( n = 165) of those invited chose to begin 

the survey. Of the 165 survey invitations accepted, 78% (n = 153) of participants completed the 

survey. However, not all participants answered every question and some schools were new 

enough that ECA test results were not available. As a result, it was necessary to remove cases 

where the data were incomplete to ensure responses were available for every question and an 

average passing percentage on the Algebra I ECA exam existed. Out of the 153 completed 

surveys, only 77% (n = 118) of the responses could be utilized in final analysis. 

The first few questions of the survey allowed me to gather a basic demographic profile of 

the respondents. I only examined gender, age, education level, years of experience in education, 
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years of experience as a building principal, and years in the current position as a means to 

compare the sample to national data. The purpose of gathering this data was to determine if the 

sample was comparable to national data of these same demographic characteristics.  

The remainder of the survey focused on the expectations set by building principals for the 

use of formative assessment practices by math teachers, professional development opportunities 

for math teachers, the presence of common planning time for math teachers within the schools’ 

organizational structure, the availability of data collection software to assist math teachers in 

having data readily available and purposely arranged in order to aide in discussion, analysis, and 

making instructional decisions, and, finally, I looked at the presence of systemic intervention 

structures for re-teaching. 

Summary of Descriptive Data 

Of the 118 respondents 78.8% were male and the range of ages for all respondents 

spanned from 31 to 66 and 85.5% of respondents fell between the ages of 36 and 58. Given the 

education level and experience level required to become a principal, it is not surprising that the 

youngest person represented is 31 years old.  

56.8% of respondents indicated that they had been in the field of education for 21 years 

or more. 33.1% indicated that they had only been a principal for 5 years or less, followed closely 

by 27.6% indicating that they have served as a principal for between 6-10 years.  

66.9% of respondents indicated that the highest degree they had earned was a master’s 

degree. Demographic data of respondents is fairly consistent with national data as reported in the 

National Center for Education Statistics’ Characteristics of Public and Private Elementary and 

Secondary School Principals in the United States, which was based on data collected from the 

2011-2012 Schools and Staffing Survey (Bitterman et al., 2013).  
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Summary of Findings 

The following is a summary of the findings based on the statistical analysis conducted in 

chapter four. 

Research Question 1: Is there a significant relationship between how secondary 

principals rate their leadership on the use of formative assessment strategies in math classes and 

student performance as measured by the Algebra I ECA exam? 

There was no statistically significant relationship between principals’ perception of their 

leadership regarding the use of formative assessment practices by math teachers and student 

performance as measured by the Algebra I ECA exam as determined by a one-way ANOVA 

using a significance value of p < .05. 

However in one of the five subsequent hypotheses, when utilizing categorized responses, 

there was a statistically significant relationship between groups as determined by a one-way 

ANOVA using a significance value of p < .05. The only subsequent hypothesis in which 

statistical significance was present was Ho1.5. 

Ho1.5: There is no statistically significant relationship between principals’ 

perception of consistently monitoring and evaluating the use of formative 

assessment strategies by math teachers and student performance as measured by 

the Algebra I ECA exam. 

Therefore, there was some evidence to state that a relationship existed between 

principals’ perceptions of their leadership on the use of formative assessment strategies in math 

classes and student performance as measured by the Algebra I ECA exam. This relationship was 

limited in this construct to principals’ perception of math teachers’ consistently monitoring and 

evaluating the use of formative assessment strategies. 
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This is supported by the work of previous researchers, who found that when principals 

help teachers focus on the use of evidence of student learning, which data from formative 

assessments can produce, they are engaging in one of the best strategies to improve instruction 

(Fullan 2011; Hattie 2009). Similarly, Lezotte & Snyder (2011) found that effective classroom 

teachers frequently monitor student progress, provide timely and effective feedback to their 

students, and modify their instruction to maximize student learning. Finally, Shavelson and 

colleagues (2008) held that if teachers fail to utilize the results of formative assessments to guide 

what they do in subsequent class periods, their impact is minimal. 

Research Question 2: Is there a significant relationship between principals’ perceptions 

of availability of professional development opportunities for math teachers on topics associated 

with formative assessment strategies and student performance as measured by the Algebra I 

ECA exam? 

There is no statistically significant relationship between principals’ perception of 

availability of professional development opportunities for math teachers on topics associated 

with formative assessment strategies and student performance as measured by the Algebra I ECA 

exam as determined by a one-way ANOVA using a significance value of p < .05. 

In each of the five subsequent hypotheses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA using a significance value of 

p < .05. Therefore, there was not enough evidence to state that a relationship existed between 

principals’ perception of availability of professional development opportunities for math teachers 

on topics associated with formative assessment strategies and student performance as measured 

by the Algebra I ECA exam. 
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Although previous research would suggest that teacher professional development results 

in changes in teaching strategies, course and assignment design, it falls short of attributing these 

changes to improved student learning. Teachers must move beyond awareness, to 

implementation and ultimately to sustainability of new practices for their impact to be realized in 

student performance. (Gibbs and Coffey 2004; Loucks-Horsley, Love, Stiles, Mundry, & 

Hewson, 2003). 

Research Question 3: Is there a significant relationship between principals’ perceptions 

of the availability and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions and student performance as measured by the Algebra I ECA exam? 

There is no statistically significant relationship between principals’ perception of the 

availability and use of data collection and analysis tools, and the resulting data, to inform 

instructional decisions and student performance as measured by the Algebra I ECA exam as 

determined by a one-way ANOVA using a significance value of p < .05. 

In each of the five subsequent hypotheses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA using a significance value of 

p < .05. Therefore, there was not enough evidence to state that a relationship existed between 

principals’ perceptions of the availability and use of data collection and analysis tools, and the 

resulting data, to inform instructional decisions and student performance as measured by the 

Algebra I ECA exam. 

As previously discussed in the review of literature, Edmonds (1979a, 1979b, 1981), 

Tomlinson (1980), and Lezotte & Snyder (2011) all pointed to the importance of frequent 

monitoring of student progress. However, it is important to note that monitoring student 

progress, or the existence of tools and software that facilitate data analysis alone cannot create 
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change. It is ultimately the response to these data by the classroom teacher, and the additional 

instruction that is provided when students do not understand, that results in improved student 

learning through maximized learning time (Purkey & Smith, 1983). Additionally, while Lezotte 

(1985) included a data driven focus as one of the attributes of effective schools, he articulated 

that an improvement effort must be designed to accrue benefits for “all” students. This implies 

that action must be taken as a result of the data collected, not the mere collection of the data. 

The questions in this section of the survey focused more on the existence of the tools and 

software that would allow for the unobtrusive collection and analysis of data than on the actions 

taken by teachers as a result. Therefore, this could explain why no statistical significance existed.  

Research Question 4: Is there a significant relationship between principals’ perceptions 

of the availability and use of common planning time by math teachers and student performance 

as measured by the Algebra I ECA exam? 

Null Hypothesis (Ho4): There is no statistically significant relationship between 

principals’ perception of the availability and use of common planning time by math teachers and 

student performance as measured by the Algebra I ECA exam as determined by a one-way 

ANOVA using a significance value of p < .05. 

In one of the five subsequent hypotheses, there was a statistically significant relationship 

between groups as determined by a one-way ANOVA using a significance value of p < .05. The 

only subsequent question in which statistical significance was present was Ho4.4. 

Ho4.4: There is no statistically significant relationship between principals’ 

perception of math teachers’ discussion of student performance to make common 

instructional decisions based on student performance data and student 

performance as measured by the Algebra I ECA exam. 
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Therefore, there was some evidence to state that a relationship existed between 

principals’ perceptions of the availability and use of common planning time and student 

performance as measured by the Algebra I ECA exam. This relationship was limited in this 

construct to principals’ perception of math teachers’ discussion of student performance to make 

common instructional decisions based on student performance data. When considering the work 

of Saunders, Goldenberg, & Gallimore (2009), which established that the simple provision of 

common planning time has no effect on student learning unless teachers focus on the right work, 

this result makes sense. 

Four of the five questions asked in this subsection referenced either the mere existence of 

common planning time or the use of common planning time to ensure that the curriculum and 

assessments were the same among teachers of like courses. Only one question focused on 

teachers discussing student performance and making common instructional decisions based on 

student performance data. Additionally, this result is supported by Lezotte & Snyder’s  (2011) 

work, which indicated that effective classroom teachers frequently monitor student progress, 

provide timely and constructive feedback to their students, and modify their instruction to 

maximize student learning. 

Research Question 5: Is there a significant relationship between principals’ perceptions 

of the use of strategic intervention strategies by math teachers to address learning gaps within 

their classroom or the school and student performance as measured by the Algebra I ECA exam? 

There is no statistically significant relationship between principals’ perception of the 

availability and use of strategic intervention strategies by math teachers to address learning gaps 

within their classrooms or the school and student performance as measured by the Algebra I 

ECA exam as determined by a one-way ANOVA using a significance value of p < .05. 
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There was no statistically significant relationship between groups as determined by a one-way 

ANOVA (F(16,101) = .802, p = .680). The null hypothesis (Ho5) is not rejected. 

In each of the five subsequent hypotheses, there was no statistically significant 

relationship between groups as determined by a one-way ANOVA using a significance value of 

p < .05. Therefore, there was not enough evidence to state that a relationship existed between 

principals’ perceptions of the use of strategic intervention strategies by math teachers to address 

learning gaps within their classroom or the school and student performance as measured by the 

Algebra I ECA exam. 

DuFour et al. (2006) discussed how teachers of like courses, who collaborate with each 

other to examine student results across all classrooms, have the ability to identify specific 

teaching strategies that were utilized in each classroom and resulted in different student 

outcomes. Two of the questions in this section of the survey focused only on the existence of 

additional time for remediation or enrichment being built into the school schedule. One of the 

questions focused on student choice when proficiency had been demonstrated. None of these 

three questions explored the action taken by teachers to connect students to the appropriate 

remediation or enrichment activity. However, two of the questions in this section of the survey 

did explore the concept of using data to determine which activity was appropriate for each 

student, as well as connecting students to the teacher who had demonstrated the greatest success 

in teaching a specific skill that the student may be lacking. 

These results are inconsistent with previous research (Shavelson et al, 2008; DuFour et 

al., 2006; DuFour et al., 2010) This could be the result of poorly written questions, or the fact 

that the questions were answered through the lens of principals’ perceptions rather than through 
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the lens of the teachers who are ultimately making these decisions and acting on the results of the 

data.  

Finally, in a recent article in Educational Leadership, Hochbein (2019) pointed out that 

several previous research studies have revealed contradictory results on student achievement 

when looking at principals’ leadership practices that would typically be classified as instructional 

rather than managerial. Among his observations, through his study of the history of principal 

time use, he suggests that focusing on managerial tasks that allow for the development of 

policies and procedures that support teaching and learning are as important as those tasks that 

would typically be labeled as instructional leadership.  

Recommendations for Future Research 

Considering the results of this study, the following recommendations are made: 

Further research on this topic may be of interest. I would suggest replicating this study, 

after 2020, utilizing the new graduation exam that will be established by the Indiana Department 

of Education following the end of what is now the Math 10 ISTEP+ exam. An additional option 

may be to replicate this study with elementary principals and the ISTEP+ Exam for each grade 

level tested. Finally, given that this study utilized data gathered from surveying principals in 

public secondary schools regarding their leadership as it applies to mathematics classrooms, it 

may yield different results by surveying math teachers regarding principals’ leadership regarding 

these five constructs. Even though Houchard (2005) found that actual leadership practices do not 

differ significantly from self-reported leadership practices, teachers’ responses may provide 

more insight into how much impact the principal has on teacher practice and, as a result, student 

performance. 
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Conclusions 

Conclusion 1. This study failed to establish a relationship between principals’ leadership 

in the constructs of: implementation of formative assessment strategies; professional 

development on topics related to formative assessment strategies; the availability and use of data 

collection and analysis tools; the availability and use of common planning time; and the 

existence of systemic interventions structures and the performance of students as measured by 

the Algebra 1 ECA exam.  

Conclusion 2. This study established a partial relationship between principals’ perception 

of leadership in the implementation of formative assessment strategies as well as the availability 

and use of common planning time by math teachers and student performance as measured by the 

Algebra I ECA exam. Specifically, this relationship was limited to the principals’ perception of 

ensuring that math teachers consistently monitor and evaluate the use of formative assessment 

strategies as well as the discussion of student performance to make common instructional 

decisions based on student performance data within a common planning period structure. 

Implications for Practice. Statistical significance was not established for each construct 

and was instead limited to math teachers consistently monitoring and evaluating the use of 

formative assessment strategies as well as discussing student performance and subsequently 

making common instructional decisions based on student performance data. Many of the 

previous constructs could have been present to allow this consistent monitoring and evaluation as 

well as discussion and decision-making to take place. At a minimum, some form of formative 

assessment practices had to be in use in order for teachers to be able to monitor and evaluate its 

effective use. Additionally, some form of data collection and analysis had to be in place for 

teachers to be able to discuss student performance data. These data may not have come from 
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formative assessments, and instead may have been summative data from unit exams, or other 

summative assessments such as ISTEP+, NWEA, or previous administrations of the Algebra 1 

ECA exam. Additionally, these data may not have been gathered by classroom teachers or 

organized by software available at the building or classroom level. Furthermore, time for 

teachers to meet and collaborate may not have been built into the day, although each of the 

survey questions was asked within the parameters of common planning time, so one may make 

an assumption that the principals’ responses were made with those parameters in mind. 

In the final analysis, it is apparent that the presence of principal leadership, professional 

development, data collection and analysis software, common planning time, and systemic 

intervention strategies may be far less influential than previously thought, and the real power lies 

in teachers’ monitoring and evaluating the use of formative assessment strategies, analyzing 

student performance data, and making common instructional decisions. Therefore, it is especially 

important for building principals to focus on encouraging teachers to collaborate with their 

colleagues to monitor and evaluate the use of formative assessment strategies and to analyze 

student performance data and make common instructional decisions in order to improve student 

performance.  

On a personal level, as a principal in a large comprehensive high school with multiple 

assistant principals who are assigned specific departments to lead toward becoming highly 

effective PLCs, the results of this study will allow me to guide them to ask the right questions of 

the teachers in their departments and to monitor their instructional practices in a way that will 

make a positive impact on student performance. Additionally, it will allow me to share these 

findings within the leadership team of our district and impact other schools as well. 
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APPENDIX A 

Email Text to Participants 

Dear Secondary Principal, 

You are invited to participate in this survey to gather valuable information on principal 
leadership in the implementation of formative assessment use and its impact on Algebra I ECA 
scores in Indiana. This survey is part of a Doctoral Dissertation. In this survey, ALL secondary 
Principals in Indiana will be asked to complete a survey that establishes a baseline of those 
individuals' gender, experience, school grade level, school size, school setting, instructional 
leadership in the implementation of formative assessment strategies, along with perceptions of 
four subcomponents of best practice in the use of formative assessments, as they relate to the 
district's characteristics.  
 
It will take approximately 15 minutes to complete the questionnaire. The ultimate purpose of this 
survey is to provide insight on the importance of principal leadership, professional development, 
resource allocation, and schedule structure as related to the utilization of formative assessment 
techniques as a means to impact student performance outcomes on the Algebra I ECA exam.   
 
Please fill this survey out to the best of your ability; however, if some questions would cause you 
to abort the survey or you do not know the answers, you may skip those questions. The more 
information you provide, the better the information will be to make suggestions for 
improvements to support you. 
 
While this Qualtrics survey is pre-coded for the purposes of tying responses to specific schools, 
and for follow-up with individual respondents, your survey responses and data from this research 
will be reported only in the aggregate. Individual data will remain confidential and will not be 
utilized beyond the initial collection and aggregated analysis and will not be stored beyond 2 
years.  
 
Your participation in this study is completely voluntary. There are no foreseeable risks 
associated with this project. However, if you feel uncomfortable answering any questions, you 
can withdraw from the survey at any point. If you have questions at any time about the survey or 
the procedures, you may contact Jeffry M. Henderson by email at jmhenderson@bsu.edu or 
phone 812-320-7401.  My Dissertation Chair is Dr. Joseph McKinney, JMCKINNE@bsu.edu, 
765-285-8488. 
 
IRB Contact information- Director, Office of Research Integrity, Ball State University, Muncie, 
IN  47306,  765-285-5070 or irb@bsu.edu 

Please start the survey now by clicking on the URL, clicking the agree button, and then continue.   

Thank you very much for your time and support. 
Jeffry M. Henderson 
Doctoral Candidate, 
Educational Leadership Department 
Ball State University
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APPENDIX B 

Principal Leadership in the use of Formative Assessment 

Definitions: 

For the purpose of this survey, the following definitions apply as you formulate your responses: 
 

Formative Assessment: an assessment that is administered to students during the course 
of an instructional unit and the results of which are used to guide changes in instruction, 
within that same unit, to improve student understanding of the material. 
 
Data Collection and Analysis Software: An electronic tool by which teachers may 
administer assessments to students, which aides the teacher in both the collection of 
student answers and the analysis of those answers within a class, across multiple classes, 
and across multiple teachers of the same class. 
 
Common Planning Time: A period of time built into the school schedule which allows 
teachers of the same content area, or course to share planning time. 
 
Systemic Intervention Structures: Time built into the master schedule of the school, 
which allows teachers the opportunity to regroup students for enrichment or remediation, 
depending upon the individual needs of the students. 
 

Demographic Information 
 Male Female 

1. Gender 
  

 
 21-30 

Years 
31-40 
Years 

41-50 
Years 

51-60 
Years 

61 or More 
Years 

2. Age 
     

 
 0-5 

Years 6-10 Years 11-15 
Years 

16-20 
Years 

21 or More 
Years 

3. I have been in education for: 
     

4. I have been a building principal for: 
     

5. I have been in my current position for: 
     

 
 6 7 8 9 10 11 12 

6. Grade Level(s) taught in your current 
school (check all that apply)        

 
 Bachelor’s 

Degree 
Master’s 
Degree 

Education 
Specialist Doctorate 

Other 
Advanced 

Degree 
7. Highest level of education earned to 

date:      

As the instructional leader of my building, I… 
 Always Sometimes Seldom Never Uncertain 

8. …establish clear expectations regarding 
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the inclusion of formative assessment 
strategies in math classrooms. 

9. …recognize and encourage math 
teachers for utilizing formative 
assessment strategies in their 
classrooms. 

     

10. …engage math teachers in 
conversations about the use of 
formative assessment strategies and the 
impact they have on instructional 
planning. 

     

11. …consult with math teachers regarding 
their needs for professional 
development, resources, planning time, 
and intervention strategies. 

     

12. …consistently monitor and evaluate the 
use of formative assessment strategies 
by math teachers. 

     

 
As the instructional leader, you ensure that Professional Development is provided to math 
teachers on… 

 Always Sometimes Seldom Never Uncertain 
13. … formative assessment strategies. 

     
14. … data collection and analysis. 

     
15. … specific data collection and analysis 

software.      
16. … the effective use of common 

planning time.      
17. … the effective use of 

intervention/remediation time.      
 
With regard to Data Collection and Analysis Tools, as the instructional leader, you ensure 
that… 

 Always Sometimes Seldom Never Uncertain 
18. …data collection and analysis tools are 

readily available for math teachers. 
(clickers, Kahoot, Quizlet, Canvas, etc.) 

     

19. …the software allows for the collection 
of data without undue interruption to 
classroom flow. 

     

20. …the data collection and analysis tools 
result in readily available and purposely 
arranged data. 

     

21. …conversations among math teachers 
focus on results and instructional 
decision making. 

     

22. …data from multiple teachers of the 
same course are compared in an effort 
to improve instructional practice of all 
teachers of the course. 

     

 
With regard to Common Planning Time, as the instructional leader, you ensure that… 

 Always Sometimes Seldom Never Uncertain 
23. …common planning time for all 
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teachers in the math department is built 
into the school week. 

24. …common planning time for teachers 
of like math courses is built into the 
school week. 

     

25. …math teachers utilize common 
planning time to meet with teachers of 
like courses. 

     

26. …math teachers discuss student 
performance and make common 
instructional decisions based on student 
performance data. 

     

27. …math teachers utilize common 
planning time to ensure that students of 
like courses are receiving the same 
curriculum and are being assessed in 
the same way. 

     

 
With regard to Systemic Intervention Structures, as the instructional leader, you ensure 
that… 

 Always Sometimes Seldom Never Uncertain 
28. …additional time to provide 

remediation and enrichment is built into 
the week for some math students. 

     

29. …additional time to provide 
remediation and enrichment is built into 
the week for all math students. 

     

30. …student performance data determines 
what remediation or enrichment 
opportunities exist for math students on 
a weekly basis. 

     

31. …students who have demonstrated 
proficiency in their math coursework 
have the ability to choose which 
enrichment activity or tutorial session 
to attend. 

     

32. …students receive remediation or 
enrichment from math teachers who 
have demonstrated the greatest 
proficiency in teaching a specific skill, 
based on student performance data 
comparisons between teachers of like 
courses. 
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APPENDIX C 

One-Way ANOVA Construct Totals with Percent Pass 
 df F Mean Square p 
Leadership 12, 105 1.825 .061, .034 .053 
Professional 
Development 

14, 103 1.211 .043, .036 .279 

Data Collection 
and Analysis 

13, 104 1.241 .044, .036 .262 

Common 
Planning 

19, 98 0.810 .031, .038 .691 

Intervention 16, 101 0.802 .030, .038 .680 
*Significant at the p < 0.05 level. 
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APPENDIX D 

One-Way ANOVA Construct Totals with Arcsine of Percent Pass 
 df F Mean Square p 
Leadership 12, 105 1.733 .111, .064 .070 
Professional 
Development 

14, 103 1.088 .074, .068 .378 

Data Collection 
and Analysis 

13, 104 0.962 .067, .069 .493 

Common 
Planning 

19, 98 0.922 .065, .070 .558 

Intervention 16, 101 0.812 .058, .071 .669 
*Significant at the p < 0.05 level. 
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APPENDIX E 

One-Way ANOVA Categorized Construct Totals with Percent Pass 
 df F Mean Square p 
Leadership 2, 115 0.925 .034, .037 .399 
Professional 
Development 

2, 115 0.643 .024, .037 .528 

Data Collection 
and Analysis 

2, 115 0.754 .028, .037 .473 

Common 
Planning 

2, 115 0.347 .013, .037 .707 

Intervention 2, 115 0.074 .003, .037 .929 
*Significant at the p < 0.05 level. 
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APPENDIX F 

One-Way ANOVA Categorized Construct Totals with Arcsine of Percent Pass 
 df F Mean Square p 
Leadership 2, 115 0.647 .045, .070 .526 
Professional 
Development 

2, 115 0.409 .029, .070 .665 

Data Collection 
and Analysis 

2, 115 0.797 .055, .069 .453 

Common 
Planning 

2, 115 0.297 .021, .070 .744 

Intervention 2, 115 0.111 .008, .070 .895 
*Significant at the p < 0.05 level. 
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APPENDIX G 

One-Way ANOVA Original Likert-like Responses with Percent Pass 
 df F Mean Square p 
Q8 2, 115 0.502 .018, .037 .607 
Q9 2, 115 1.331 .048, .036 .268 
Q10 3, 114 0.408 .015, .037 .747 
Q11 2, 115 0.459 .017, .037 .633 
Q12 4, 113 1.708 .061, .036 .153 
Q13 3, 114 1.789 .064, .036 .153 
Q14 3, 114 1.904 .068, .036 .133 
Q15 4, 113 0.126 .005, .038 .973 
Q16 4, 113 0.390 .015, .037 .815 
Q17 2, 115 1.358 .049, .036 .261 
Q18 4, 113 1.441 .052, .036 .225 
Q19 4, 113 2.195 .077, .035 .074 
Q20 4, 113 0.443 .016, .037 .777 
Q21 4, 113 1.198 .043, .036 .316 
Q22 4, 113 0.836 .031, .037 .505 
Q23 4, 113 0.721 .027, .037 .579 
Q24 4, 113 0.333 .012, .037 .855 
Q25 4, 113 0.525 .019, .037 .717 
Q26 3, 114 3.084 .107, .035 .030* 
Q27 4, 113 0.978 .036, .037 .422 
Q28 3, 114 1.288 .047, .036 .282 
Q29 4, 113 0.705 .026, .037 .590 
Q30 3, 114 0.078 .003, .037 .972 
Q31 4, 113 0.713 .026, .037 .585 
Q32 4, 113 0.245 .009, .037 .912 
*Significant at the p < 0.05 level. 
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APPENDIX H 

One-Way ANOVA Original Likert-like Responses with Arcsine of Percent Pass 
 df F Mean Square p 
Q8 2, 115 0.243 .017, .070 .785 
Q9 2, 115 1.231 .085, .069 .296 
Q10 3, 114 0.500 .035, .070 .683 
Q11 2, 115 0.446 .031, .070 .641 
Q12 4, 113 1.733 .117, .067 .148 
Q13 3, 114 2.485 .166, .067 .064 
Q14 3, 114 1.992 .134, .067 .119 
Q15 4, 113 0.139 .010, .071 .967 
Q16 4, 113 0.347 .025, .071 .846 
Q17 2, 115 1.817 .124, .068 .167 
Q18 4, 113 1.339 .092, .068 .260 
Q19 4, 113 1.946 .130, .067 .108 
Q20 4, 113 0.418 .029, .071 .795 
Q21 4, 113 1.316 .090, .068 .268 
Q22 4, 113 0.777 .054, .070 .543 
Q23 4, 113 0.601 .042, .070 .662 
Q24 4, 113 0.403 .028, .071 .806 
Q25 4, 113 0.477 .034, .070 .752 
Q26 3, 114 2.817 .186, .066 .042* 
Q27 4, 113 0.752 .052, .070 .559 
Q28 3, 114 1.658 .113, .068 .180 
Q29 4, 113 0.779 .054, .070 .541 
Q30 3, 114 0.017 .001, .071 .997 
Q31 4, 113 0.535 .038, .070 .710 
Q32 4, 113 0.225 .016, .071 .924 
*Significant at the p < 0.05 level. 
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APPENDIX I 

One-Way ANOVA Categorized High, Medium or Low Leadership with Percent Pass 
 df F Mean Square p 
RRQ8 2, 115 0.502 .018, .037 .607 
RRQ9 2. 115 1.331 .048, .036 .268 
RRQ10 2, 115 0.567 .021, .037 .569 
RRQ11 2, 115 0.459 .017, .037 .633 
RRQ12 2, 115 3.226 .114, .035 .043* 
RRQ13 2, 115 0.553 .020, .037 .577 
RRQ14 2, 115 1.260 .046, .036 .287 
RRQ15 2, 114 0.081 .003, .037 .922 
RRQ16 2, 113 0.476 .018, .037 .622 
RRQ17 2, 115 1.358 .049, .036 .261 
RRQ18 2, 114 2.240 .080, .036 .111 
RRQ19 2, 113 1.057 .038, .036 .351 
RRQ20 2, 112 0.089 .003, .037 .915 
RRQ21 2, 114 1.266 .046, .036 .286 
RRQ22 2, 110 0.124 .005, .038 .883 
RRQ23 2, 114 0.471 .017, .037 .625 
RRQ24 2, 111 0.245 .009, .037 .783 
RRQ25 2, 110 0.377 .014, .037 .687 
RRQ26 2, 115 1.617 .058, .036 .203 
RRQ27 2, 111 1.462 .050, .034 .236 
RRQ28 2, 115 1.673 .060, .036 .192 
RRQ29 2, 113 0.271 .010, .037 .763 
RRQ30 2, 115 0.107 .004, .037 .898 
RRQ31 2, 111 0.877 .032, .037 .419 
RRQ32 2, 110 0.148 .006, .037 .863 
*Significant at the p < 0.05 level. 
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APPENDIX J 

One-Way ANOVA Categorized High, Medium or Low Leadership with Arcsine of Percent Pass 
 df F Mean Square p 
RRQ8 2, 115 0.243 .017, .070 .785 
RRQ9 2, 115 1.231 .085, .069 .296 
RRQ10 2, 115 0.611 .043, .070 .545 
RRQ11 2, 115 0.446 .031, .070 .412 
RRQ12 2, 114 0.225 .225, .067 .038* 
RRQ13 2, 115 0.798 .055, .069 .453 
RRQ14 2, 115 1.047 .072, .069 .354 
RRQ15 2, 114 0.134 .009, .071 .875 
RRQ16 2, 113 0.323 .023, .071 .724 
RRQ17 2, 115 1.817 .124, .068 .167 
RRQ18 2, 114 2.098 .142, .068 .127 
RRQ19 2, 113 0.887 .061, .069 .415 
RRQ20 2, 112 0.095 .007, .071 .910 
RRQ21 2, 114 1.580 .108, .068 .210 
RRQ22 2, 110 0.160 .011, .071 .853 
RRQ23 2, 114 0.470 .033, .070 .626 
RRQ24 2, 111 0.233 .016, .069 .793 
RRQ25 2, 110 0.240 .017, .069 .787 
RRQ26 2, 115 1.379 .095, .069 .256 
RRQ27 2, 111 0.773 .052, .067 .464 
RRQ28 2, 115 2.333 .158, .068 .102 
RRQ29 2, 113 0.437 .030, .070 .647 
RRQ30 2, 115 0.015 .001, .070 .985 
RRQ31 2, 111 0.571 .040, .070 .567 
RRQ32 2, 110 0.046 .003, .071 .955 
*Significant at the p < 0.05 level. 
 

 

 
 


