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The purpose of this study was to determine how Florida (FL) private, middle 

school (MS) leaders define highly qualified (HQ) MS science teachers, and how 

congruent their definitions are.  The study also determines how congruent these leaders’ 

definitions are with FL, national, and National Science Teachers Association (NSTA) 

definitions.  Lastly, the study determines the major challenges these private MS leaders 

have in hiring MS science teachers who meet the NSTA definition of HQ. 

A convergent mixed methods survey design (Creswell, 2014) was used, in which 

qualitative and quantitative data were collected in parallel, analyzed separately, and then 

merged.  Participants in the survey consisted of 119 leaders.  A congruency rubric 

separated responses by religious affiliation and socioeconomic status (SES) level and 

matched responses with the percentage of congruency with the existing FL, national, and 

NSTA definitions of HQ.  Descriptive statistics, paired samples t-test, and chi-squared 
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test were used to analyze the quantitative and qualitative data.  Qualitative data were 

coded into preliminary and final codes.  Final codes were converted into magnitude 

codes, which allowed the researcher to analyze further the qualitative data statistically. 

Survey responses received were definitely congruent, except in ranking the 

importance of a candidate having an out-of-field degree with state certification, and in 

ranking the importance of a candidate being fully qualified to teach science in their state 

with a strong knowledge of science content.  Segregating the survey responses into 

registered religious affiliations and SES levels found that the definition of a HQ MS 

science teacher was mostly congruent among all demographics, with only a couple of 

exceptions.  The study found that these private school leaders’ common definition of a 

HQ MS science teacher is one with adequate science content knowledge, pedagogy 

including engagement in laboratory activities, ability to relate to their MS students, and 

consistent professional growth. 

A seventh dimension of passion for science was recommended to be added to the 

NSTA position statement for teaching middle level science, as well as recommendations 

regarding policy, university based teacher preparation programs, private MS leaders, and 

future research in this untapped area of leadership and private HQ MS science teachers.
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CHAPTER I. INTRODUCTION 

Science, technology, engineering, and mathematics (STEM) skills are in great 

demand in order to remain competitive in an innovative society.  According to Tytler, 

Osborne, Williams, Tytler, and Cripps Clark (2008), “STEM skills and knowledge will 

be essential to meeting the challenges of the new century, through scientific advances, 

technological innovation, and mathematics as a tool underpinning these” (p. vii).  It will 

be the upcoming generations of learners who will either drive society towards STEM 

innovation or away from it (Tytler et al., 2008).  “Research has shown that if educators 

don’t capture students’ interest and enthusiasm in science by grade 7, students may never 

find their way back to science” (National Science Teachers Association [NSTA], 2014, p. 

1).  Therefore, employing highly qualified (HQ) middle grades (6 through 8) STEM 

teachers is a necessary measure to ensure that the upcoming generations of learners hold 

interests in STEM related careers.  Haste (2004) indicated a need to expand the purposes 

and concerns of school science and mathematics to reflect the critical value positions, 

social usefulness, and humanistic orientations of general STEM work.  To this end, 

Johnson, Kraft, and Papay (2012) contended that effective school principals have a large 

role in creating a more positive perception of working conditions from science and math 

teachers, hence facilitating this need of STEM value awareness. 

Henry, Kershaw, Zulli, and Smith (2012) suggested that an unknown combination 

of experience, content knowledge, and pedagogical knowledge is necessary to prepare 
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teachers to be both effective and HQ to teach their subject area.  In seeking such 

candidates, private school leaders, when compared to public school leaders, generally 

enjoy more autonomy in their practice, which allows them to create more favorable 

working conditions specific to the current faculty, therefore it is suggested that private 

school leaders have more success in recruiting and retaining HQ science teachers (Ballou 

& Podgursky, 1998; Darling-Hammond, 2003).  However, private schools do not have a 

professional organization that provides definitions and policies on HQ middle school 

(MS) science teachers, and private schools come in the form of religiously affiliated and 

non-religiously affiliated.  The focus of this study will be to determine how Florida (FL) 

private MS leaders define HQ MS science teachers, how congruent their definitions are 

with each other and with the FL, national, and NSTA definitions for HQ, and the major 

challenges in hiring MS science teachers who have the characteristics of the NSTA 

definition for HQ MS science teaching. 

Statement of the Problem 

Filling middle grades teacher positions is said to be the most difficult grade level 

to fill (Neild, Farley-Ripple, & Byrnes, 2009).  It is thought of by some as a last resort 

placement within the profession, which may leave middle grades school leaders 

struggling to find teachers (Darling-Hammond & Youngs, 2002).  A HQ science teacher 

is not clearly defined nor is it agreed upon among states (Darling-Hammond & Youngs, 

2002; Neild et al., 2009).  Within states, a HQ science teacher may also vary due to the 

various demands of each school culture, specifically in the middle grades level.  Within 

public MS, in most states, credentials for teacher certification overlap resulting in both 

elementary and secondary certified teachers as HQ to teach the middle grades core 
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science subjects (Neild et al., 2009).  Darling-Hammond and Youngs (2002), as cited in 

Neild et al. (2009) stated: 

The majority of middle grades teachers who instruct in core subject areas are 

certified in elementary education, a handful are certified in a secondary subject 

area, some have a specific middle grades certification, and some are certified in 

special education or other fields. (p. 733) 

There is, perhaps, more variance of HQ MS science teachers in private schools since 

private schools are not mandated to require state certification for teaching.  Additionally, 

private schools are not required to follow the No Child Left Behind Act of 2001 (NCLB) 

which provides definitions and policies on HQ MS science teachers, leaving private 

schools, religiously affiliated or not, absolute autonomy to determine who is, and is not, 

HQ to teach MS science. 

Purpose of Study 

The purpose of this study was to determine how FL private, religiously affiliated 

and private, non-religiously affiliated MS leaders define HQ MS science teachers, and 

how congruent their definitions are.  Another purpose of this study was to determine how 

congruent FL private MS leaders’ definitions are with FL, national, and NSTA 

definitions for HQ MS science teaching.  Lastly, the study determined the major 

challenges FL private MS leaders have in hiring MS science teachers who have the 

characteristics of the NSTA definition for HQ MS science teaching. 

This study consisted of a document analysis to provide the FL, national, and 

NSTA definitions on HQ MS science teachers.  In addition, this study used descriptive 

statistics to determine the congruency of FL private MS leaders’, religiously affiliated 
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and non-religiously affiliated, definitions of HQ MS science teachers with the FL, 

national, and NSTA definitions.  Subsequently, the study determined how congruent 

religiously affiliated and non-religiously affiliated FL private MS leaders are in defining 

HQ MS science teachers.  This was measured through the congruency of these leaders’ 

definitions with FL, national, and NSTA definitions for HQ MS science teaching, using a 

paired samples t-test and chi-square test.  The categories used to determine the 

congruency of definitions were: definitely congruent, somewhat congruent, or not at all 

congruent.  A more detailed description of the benchmarks needed for each category is 

discussed in the methods section of this paper. 

Research Questions 

The following three research questions were the focus of this study: 

1. How do FL private middle school leaders define highly qualified middle school 

science teachers? 

2. How congruent are the definitions from FL private, non-religiously affiliated 

middle school leaders and FL private, religiously affiliated middle school leaders? 

3. How congruent are FL private middle school leaders’ definitions of highly 

qualified middle school science teachers with the FL, national, and National 

Science Teachers Association (NSTA) definitions? 

Private Middle Schools in Florida 

 According to the Florida Department of Education (FLDOE), within the state of 

FL there are currently 657 registered and accredited private schools teaching at least 

grades 6 through 8 (165 non-religious and 492 religious), with most private schools also 

teaching lower and higher grade levels (FLDOE, 2013b). 
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Significance of Study 

 This study is significant to the field of educational leadership in several ways.  

First, it informs how FL private MS leaders define one who is HQ to teach MS science.  

Additionally, this study also informs us of the congruency in defining HQ MS science 

teachers between religiously affiliated private school leaders and non-religiously 

affiliated private school leaders.  Next, the study provides us with information on how 

congruent FL private MS leaders’ definitions for a HQ MS science teacher are with the 

FL, national, and NSTA definitions on HQ MS science teachers.  Finally, this study can 

provide future researchers with additional information regarding HQ MS science teachers 

from a private school perspective, which is not researched as much as perspectives from 

public school leaders, specifically, any challenges FL private MS leaders face in hiring 

MS science teachers who have the characteristics of the NSTA definition for HQ MS 

science teaching. 

 The study can help develop strategies that may influence the educational policy 

on HQ MS science teachers in both private and public schools.  The study may also 

inform researchers of impeding issues regarding HQ MS science teachers, and become a 

driving force for more studies to improve the quality of science education for all teachers 

and students. 

Limitations 

1. Due to the timing of the study taking place during one contractual year, there is a 

possibility of newly hired and perhaps less experienced school leaders receiving 

the survey. 
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2. The school leaders surveyed may have a lack of science knowledge or 

background, perhaps skewing their definition of a HQ MS science teacher. 

3. The data collection survey instrument used in this study is custom developed by 

the researcher based on the FL, national, and NSTA published standards. 

4. The data collection survey instrument presents three out of six questions in a 

closed-ended, Likert-type scale format, which may not accurately reflect the 

opinions of the participants. 

5. The study may yield a low response rate by either non-religiously affiliated 

private schools or religiously affiliated private schools. 

6. Generalization of the findings of this study must be limited to the reliability of the 

data collection survey instrument used. 

Delimitations 

 This study is delimited to private middle school leaders within the state of FL to 

participate.  Three sets of definitions for HQ MS science teachers, FL, national, and 

NSTA, will be used to measure congruency. 

Definitions 

 The following definitions provide a basic understanding of terms used throughout 

this paper. 

National Science Teachers Association (NSTA): an organization comprised of science 

 educators, scientists, and other national experts in science education providing the 

 qualities and standards for good science education (National Science Teachers 

 Association, 2013). 
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No Child Left Behind Act of 2001 (NCLB): Federal legislation requiring middle grades 

 teachers to either have a degree majoring in the subject they teach or pass a 

 subject-matter content test determined by the state, “implying that new teachers 

 without subject-specific education majors or only academic minors in a subject 

 will be required to demonstrate their content knowledge by passing this test” 

 (Smith, Desimone, & Ueno, 2005, p. 76). 

Middle grades/MS teacher positions: A teaching position serving students in grades 6 

 through 8 that facilitates a science curriculum consisting of any of the Earth/Space 

 sciences, Life (Biology) sciences, or Physical (Chemistry/Physics) sciences. 

Private middle schools in Florida: A school in FL serving students solely in grades 6 

 through 8, or any combination of grades including grades 6 through 8, and is not 

 operated by the public nor funded by public means. 

Private non-religiously affiliated school leader: One currently serving as the school 

 leader of a private school with a registered non-religious affiliation. 

Private religiously affiliated school leader: One currently serving as the school leader of 

 a private school with a registered religious affiliation. 

Private school accreditation: An accreditation given to a FL registered private school by 

 an accrediting association that is not officially recognized by the Florida 

 Department of Education (FLDOE, 2014). 

Race to the Top (RTTT): Federal legislation under the American Recovery and 

 Reinvestment Act of 2009 (ARRA) which includes a national competition for 

 funding to improve teacher quality and create innovative STEM teaching courses 

 (White House Office of Science and Technology Policy, 2012). 
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Conceptual Framework 

 A review of the literature revealed that the debate around HQ science teachers has 

been taking place since the 1980s (Harms, 1980).  The literature review has also found 

that research has not examined how private MS leaders define a HQ MS science teacher, 

the congruency in those definitions between private, non-religiously affiliated MS leaders 

and private, religiously affiliated MS leaders, and how congruent FL private MS leaders’ 

definitions for a HQ MS science teacher are with the FL, national, and NSTA definitions 

of HQ MS science teachers.  With these concepts in mind, a conceptual framework that 

constructed this study is presented (see Figure 1). 

 

   
  
 
  
 

  

 

  

 

 
 
Figure 1.  Conceptual framework. 
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offer basic requirements for all state and national programs.  This framework also 

suggests that private school leaders’ definitions may vary in congruency with FL, 

national, and NSTA definitions for HQ MS science teachers, and may be similar or 

different between private, non-religiously affiliated school leaders and private, religiously 

affiliated school leaders. 

 Although FL private MS leaders are not governed by national, FL, and NSTA 

policies for HQ MS science teaching, they are affected by the way in which those policies 

influence prospective teachers of FL private schools.  For example, prospective FL 

private school teachers who have completed a science-education teacher preparation 

program outside of FL will have gone through their program under the influence of 

national policies for HQ, as well as any policies of the state in which their program is 

housed, while those completing a science-education teacher preparation program in FL 

will have gone through the program under the influence of FL and national policies for 

HQ (Darling-Hammond & Youngs, 2002).  Additionally, FL private MS leaders who hire 

science teachers with professional certification for HQ MS science teaching, may or may 

not be hiring a MS science teacher who may or may not hold a degree in the subject area 

hired to teach.  Moreover, the NSTA policy for HQ may or may not be upheld within a 

private school, as it is the school leader’s discretion to do so.  For this reason, the 

framework in Figure 1 above shows dotted lines between FL Private MS Leaders’ 

Definitions and FL, National, and NSTA HQ Policies. 

 Science teacher preparation for MS science teaching falls into three levels: 

elementary education; secondary science education; and an area of science such as 

biology, chemistry, and/or physics.  The manner in which MS science teachers are 
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prepared may also influence the national and FL legislative policies as graduates of more 

rigorous programs may increase the level of basic requirements for graduation and 

becoming a FL professionally certified HQ MS science teacher.  Requirements for 

science teacher preparation may also change as prospective science teachers looking to 

teach in FL, and who have had preparation in another state, if other state programs prove 

to produce a more qualified science teacher, determined by Praxis scoring. 

 Lastly, the level of congruency between FL private MS leaders’ definitions and 

FL, national, and NSTA definitions for HQ MS science teaching is to be determined by 

this study.  Within FL private MS, leaders of private, non-religiously affiliated and 

private, religiously affiliated MS may vary in their definitions of a HQ MS science 

teacher, ranging from very similar to very different.  This is also to be determined by this 

study.  For this reason, the framework in Figure 1 above shows dotted lines between 

private non-religiously affiliated MS leaders and private religiously affiliated MS leaders. 

Chapter Summary 

 HQ science teaching, particularly within the middle grades, is an important and 

debatable topic.  School administrators must be knowledgeable in discerning HQ science 

teaching to ensure that students, regardless of which school they attend, can receive a 

science education from a HQ teacher.  University programs in educational leadership 

would benefit by educating future school leaders in this critical area. 

Chapter Two provides a comprehensive review of the literature from studies 

conducted within the last 19 years and reveals that there is little, if any consistencies in a 

policy for HQ middle grades science teachers.  The primary reasons given to explain this 

phenomenon include: national policy on HQ STEM teachers according to the NCLB and 
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RTTT legislations, state policies on HQ elementary STEM teaching certification, and 

state policies on HQ secondary STEM teaching certification. 

Chapter Three explores the methodology for the study and includes the following 

components: survey participants and a sample for document analysis, data collection, 

instruments and procedures, and data analysis.  Chapter Four presents the findings of the 

statistical analyses used to answer the research questions.  Lastly, a comprehensive 

summary of the study including conclusions and recommendations for continued research 

is provided in Chapter Five.
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CHAPTER II. REVIEW OF LITERATURE

This literature review aims to provide an overview and synthesis of the significant 

literature on the topic of HQ middle grades STEM, specifically science, teachers.  First, 

the current United States (U.S.) Federal, State, and, more specifically, FL legislative 

policies about HQ STEM teachers are discussed.  Second, a review of state teacher 

certification requirements at the elementary and secondary levels are presented.  Third, 

the research on the school principal’s role in recruiting and retaining HQ MS science 

teachers will be presented.  Lastly, the review leads into a discussion of science teacher 

preparation programs and reviews the research on science teaching degrees versus 

science content degrees in preparing science teachers to be HQ. 

The following three research questions were the focus of this study: 

1. How do FL private middle school leaders define highly qualified middle school 

science teachers? 

2. How congruent are the definitions from FL private, non-religiously affiliated 

middle school leaders and FL private, religiously affiliated middle school leaders? 

3. How congruent are the FL private middle school leaders’ definitions of highly 

qualified middle school science teachers with the FL, national, and National 

Science Teachers Association (NSTA) definitions? 

Policy on Highly Qualified STEM Teachers 

 First, the debate over a national policy on HQ STEM teaching requirements, or 

lack thereof, is addressed.  Second, a review of state policies regarding a demonstration 
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of mastery of content by major or by passing a state exam will be discussed.  This will 

include a differentiation of state policy for elementary teachers and secondary teachers.  

Lastly, the policy for FL science teachers will be presented, also including the 

differentiation of state policy for elementary teachers and secondary teachers. 

National.  This section contains a review of the current U.S. national legislation 

on HQ STEM teachers.  The National Science Board (2007) contended that: 

Coordination must occur among all stakeholders in order to ensure long-term 

improvements in STEM education and bring U.S. students to world-class levels 

by ensuring coherence in the Nation’s STEM education system and that students 

are taught by well-prepared and highly effective teachers. (p. 15) 

The majority of the funding of STEM education programs is in three agencies: the 

National Science Foundation (NSF), the Department of Education (ED), and the National 

Institutes of Health (NIH) with the NSF and ED providing much of the federal STEM 

education assistance for kindergarten through grade 12 (K-12) schools, students, and 

colleges (Gonzalez, 2012).  Furthermore, “programs at the NSF and other science 

agencies are typically overseen by the House and Senate science committees, and 

programs at ED are generally handled by the respective education committees” 

(Gonzalez, 2011, p. 1). 

The national legislation on highly qualified STEM teachers is very broad, stating 

that a HQ STEM teacher is one who is fully certified or licensed by their state, holds at 

least a bachelor’s degree, and demonstrates sufficient competency in the content 

knowledge of the subject being taught (Darling-Hammond & Youngs, 2002; Neild et al., 

2009; Smith et al., 2005).  The National Science Board (2007) contends that this vague 
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national policy is not sufficient to ensure that all states have the same standards for 

STEM teachers and proposes that the National Council for STEM Education do the 

following: 

Develop a mechanism to create and endorse national, rigorous STEM teacher 

certification guidelines for states [which] would facilitate a teacher’s ability to 

continue teaching when they move from one district or state to another, and they 

would clarify the requirements for bringing STEM professionals from other 

occupations into pre-college teaching. (p. 21) 

These national guidelines would also include national certification guidelines for 

secondary school teachers in sub-specialties (National Science Board, 2007).  Recently, 

President Obama announced a $22.5M investment to meet the President’s goal of 

preparing 100,000 STEM teachers (Office of Science and Technology Policy, Executive 

Office of the President, 2013).  The President’s goal includes a national competition for 

funding to improve teacher quality and create innovative STEM teaching courses through 

the RTTT legislation (White House Office of Science and Technology Policy, 2012).  A 

summary of the key literature researched regarding national policy is in Table 1 below: 

Table 1 

National Policy Key Literature 

Policy 
Level 

Key Literature 

National 
Policy 

(Darling-Hammond & Youngs, 2002; Gonzalez, 2012; Gonzalez, 2011; National Science 
Board, 2007; Neild et al., 2009; White House Office of Science and Technology Policy, 

2012; Policy, 2013; Smith et al., 2005) 

 
State.  This section provides an overview of state policies on HQ STEM teachers 

and also reviews the literature on how states address elementary and secondary teacher 
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certification.  Policy makers contend that a HQ teacher is synonymous with a state 

certified teacher; however, there is a consistent argument in the literature stating there is 

little evidence to support such a claim (Angrist & Guryan, 2008; Darling-Hammond, 

2003; Goldhaber & Brewer, 2000; Sharkey & Goldhaber, 2008).  Although teacher 

certification requirements vary between States, they all generally require an applicant to 

have a minimum grade point average (GPA) on their college transcripts and pass a 

standardized Praxis test (Angrist & Guryan, 2008; Balter & Duncombe, 2008; Darling-

Hammond & Youngs, 2002; Goldhaber & Brewer, 2000; Neild et al., 2009; Wilson, 

2011).  Additionally, Neild et al. (2009) found: 

States do not prescribe specific numbers or types of courses that must be taken for 

licensure, having opted instead for a competency-based system that allows teacher 

preparation programs to design their own course sequences as long as they meet 

the state standards. (p. 736) 

Generally, STEM teachers mastering their content knowledge may be noted by the 

passing of a state standardized test and/or their academic success during their 

undergraduate studies in the core subject to be taught (Balter & Duncombe, 2008; 

Goldhaber & Brewer, 2000; Ingersoll, Merrill, & May, 2012; Neild et al., 2009). 

This specific alternative certification was enacted to help schools recover from the 

cost of teachers leaving the profession, which in turn has caused a critical shortage of 

qualified science teachers (Shockley, Watlington, & Felsher, 2013; Watlington, 

Shockley, Guglielmino, & Felsher, 2010).  Each state also has certification reciprocity for 

certified teachers who move between states, however, each state only grants certification 

reciprocity from its specific, approved list of states (Balter & Duncombe, 2008; Neild et 
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al., 2009).  State policies regarding the minimum passing score on content based 

assessments vary with Alabama’s cut off score on the lowest end of 43.7 percentage 

points, and Arizona, Illinois, New Mexico, and Oklahoma on the highest end of 70.0 

percentage points, making the national passing average 56.5 percentage points (U.S. 

Department of Education, 2013).  A summary of the key literature researched on state 

policy is found below in Table 2. 

Table 2 

State Policy Key Literature 

Policy 
Level 

Key Literature 

State 
Policy 

(Angrist & Guryan, 2008; Balter & Duncombe, 2008; Darling-Hammond & Youngs, 2002; 
Darling-Hammond, 2003; FLDOE, 2013a, 2013b; Goldhaber & Brewer, 2000; Ingersoll et al., 
2012; Neild et al., 2009; Sharkey & Goldhaber, 2008; Shockley et al., 2013; U.S. Department 

of Education, 2013; Watlington et al., 2010; Wilson, 2011) 

 
Elementary science teacher certification.  Teachers holding elementary science 

certification are qualified as general educators and are allowed to teach K-6 science, and 

in some states can also teach 7th and 8th grade science subjects, potentially allowing for 

less qualified teachers to teach middle grades science courses (Greenberg & Walsh, 2008; 

Neild et al., 2009).  The NSF (2012) explained: 

Most state policies consider elementary teachers with a degree or certification in 

general elementary education to be qualified to teach elementary school 

mathematics and science (and other subjects), although some question whether 

elementary school teachers with general education preparation have sufficiently 

rigorous preparation for teaching mathematics and science. (p. 25) 

Since the launch of President Obama’s RTTT competitive education grant program, some 

states are reforming STEM elementary education to require elementary education majors 



 17 

to complete an additional STEM certificate program before receiving their state 

certification (Office of Science and Technology Policy, Executive Office of the 

President, 2013; St. Catherine University, n.d.). 

 Secondary science teacher certification.  Teachers holding secondary science 

certification are qualified as subject specific educators and are allowed to teach their 

subject area in grades 6 through 12 (Darling-Hammond & Youngs, 2002; Goldhaber & 

Brewer, 2000).  Per the 2001 NCLB legislation, Smith et al., (2005) stated: 

Middle grades teachers are required to demonstrate their subject matter 

knowledge by having at least an academic major in the subject they teach or by 

passing a state-determined test of subject-matter content, implying that new 

teachers without subject-specific education majors or only academic minors in a 

subject will be required to demonstrate their content knowledge by passing this 

test. (p. 76) 

Neild et al. (2009) further explained that: 

Seventh and eighth grade teachers who provide instruction in core content areas 

[like science] are required to give evidence of a solid grounding in each subject 

they teach, demonstrated either by a college major or minor in the field, 

secondary-level subject certification, [and/or] passing a content area exam. (p. 

737) 

Florida.  This section will provide a review of Florida’s policy on HQ science 

teachers at both the elementary and secondary levels.  According to the FLDOE, 

prospective teachers can apply for professional or temporary certification.  FL grants 

reciprocity for out-of-state teachers who hold a current and valid certificate in another 
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state that is either a standard or Level II certificate, with the subject(s) reflected 

comparable to the subject(s) issued in FL (FLDOE, 2013a).  FL also grants reciprocity 

for teachers holding a National Board for Professional Training Standards (NBPTS) 

certificate (FLDOE, 2013a).  Prospective teachers can also complete a teacher education 

degree program and pass the FL certification exams, or obtain at least a bachelor’s degree 

in a non-education major and complete 15 credit hours in prescribed education classes, in 

addition to passing FL certification exams to obtain professional certification (FLDOE, 

2013a).  Lastly, prospective teachers with two semesters of full-time college teaching 

experience in addition to passing the FL subject area exam will be awarded a FL 

professional certificate (FLDOE, 2013a).  According to the U.S. Department of 

Education (2013), the minimum passing score on FL teacher certification exams is 62.4 

percentage points, with school year 2009-2010 test takers earning an average score of 

74.8 percentage points. 

The guidelines for obtaining a FL temporary certificate are less stringent than 

those for obtaining a FL professional certificate since they are designed for applicants 

who do not currently meet all of the requirements for a professional certificate, and are 

valid for up to three years (FLDOE, 2013a).  According to FLDOE (2013c), prospective 

teachers can gain temporary certification with one of the following pathways found in 

Table 3 below. 
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Table 3 

Florida Pathways Toward Obtaining Temporary Teaching Certification 

Pathway Requirement 

1 Bachelor’s Degree with a Passing Score on the Florida Subject Area Examination (for 
subjects that require no more than a bachelor's degree) 

Pathway Requirement 

2 Bachelor's Degree with a Valid Certificate Issued by American Board for Certification of 
Teacher Excellence (ABCTE) 

3 Bachelor's Degree with a Major in the Content Area 

4 Bachelor's Degree with Required Courses and 2.5 GPA in the Content Area 

 
Florida elementary teacher certification.  FL certification requirements for 

elementary education allows teachers to teach any subject in grades K through 6 

(FLDOE, 2013a).  The FLDOE Administrative Rule 6A-4.0151, effective July 1, 2002, 

supersedes the provisions of Rules 6A-4.014 and 6A-4.015, FAC.  As of that date, it 

states the following plans in Table 4 below for obtaining professional elementary 

education in FL (FLDOE, 2013a). 
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Table 4 

Obtaining Professional Elementary Teaching Certification in Florida 

Initial 
certification 

Plan One Plan Two 

A bachelor's or higher degree with a 
major in elementary education which 
includes teaching reading at the K-6 

level 

A bachelor's or higher degree with thirty 
(30) semester hours in elementary 

education to include the areas specified 
below: 

Additional 
requirements 

None (a) Courses in teaching reading in grades 
K-6 to include each of the following: 

1. Understanding the reading process and 
effective reading instruction, 

2. Recognition and assessment of reading 
problems, and 

3. Prescription and utilization of 
appropriate methods and materials to 

increase reading performance; and 

(b) Courses in each of the areas specified 
below: 

1. Content and methods for teaching 
writing and language arts in grades K-6, 

2. Content and methods for teaching 
science for grades K-6, 

3. Content and methods for teaching social 
science for grades K-6, 

4. Content and methods for teaching health 
education and physical education for grades 

K-6, 

5. Content and methods for teaching art for 
grades K-6, 

6. Content and methods for teaching music 
for grade K-6, 

7. Content and methods for teaching 
mathematics for grades K-6, and 

8. Materials for use in grades K-6 such as 
children's literature, multi-media materials, 
library materials, and the computer as an 

instructional tool. 

 Florida certification exams Florida certification exams 
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Florida secondary teacher certification.  Certification in science in the secondary 

level requires passing Florida certification exams, in addition to grade level/subject 

requirements.  FLDOE Administrative Rule 6A-4.0321 states the following plans in 

Table 5 below for obtaining Florida professional teaching certification in middle grades 

science (5 through 9) (FLDOE, 2013a): 

Table 5 

Obtaining Professional Middle Grades Science Certification in Florida 

Initial 
certification 

Plan One Plan Two 

A bachelor's or higher degree with an 
undergraduate or graduate major in general 

science or middle grades general science 

A bachelor's or higher degree with 
eighteen (18) semester hours in 

science to include credit in the areas 
specified below: 

(a) Biological science, 

(b) Chemistry or physics and, 

(c) Earth-space science or earth 
science 

Additional 
requirements 

Florida certification exams; 

Florida certification in secondary science or 
math (grades 6-12) would require at least a 
bachelor’s degree majoring in the subject 

area, or any bachelor’s degree with at least 30 
credits in the subject area and some class 

specific courses. 

Florida certification exams; 

Florida certification in secondary 
science or math (grades 6-12) would 
require at least a bachelor’s degree 
majoring in the subject area, or any 
bachelor’s degree with at least 30 

credits in the subject area and some 
class specific courses. 

 
National Science Teachers Association (NSTA).  In defining a HQ MS science 

teacher, the NSTA has six specific standards: content knowledge, content pedagogy, 

learning environments, safety, impact on student learning, and professional knowledge 

and skills (NSTA, 2012).  Weiss and Pasley (2004) outlined similar factors that 

distinguish the most effective science lessons from the least effective ones: student 

engagement with the content, classroom culture conducive to learning, equal access for 

all students, effective questioning from teachers, and the teacher’s assistance in helping 
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students make sense of the content presented.  The NSTA also recognizes that during the 

MS years, students are experiencing a time of tremendous physical, emotional, and 

cognitive changes in addition to a critical time for students’ enthusiasm and 

understanding of science (NSTA, 2014; Strate, Kumar, & Morris, 2013).  Therefore, a 

HQ MS science teacher is challenged to capture their students’ interests in science, and to 

do so, must be “trained and dedicated to working with students at this important period in 

their lives” (NSTA, 2014, p. 1).  Table 6 outlining each standard and its descriptor is 

below (NSTA, 2012). 

Table 6 

NSTA Standards for Highly Qualified Science Teaching 

Standard Descriptor 

NSTA Standard 
1: Content 
Knowledge 

Effective teachers of science understand and articulate the knowledge and practices 
of contemporary science.  They interrelate and interpret important concepts, ideas, 

and applications in their fields of licensure. 
 

NSTA Standard 
2: Content 
Pedagogy 

Effective teachers of science understand how students learn and develop scientific 
knowledge.  Pre-service teachers use scientific inquiry to develop this knowledge for 

all students. 
 

NSTA Standard 
3: Learning 

Environments 

Effective teachers of science are able to plan for engaging all students in science 
learning by setting appropriate goals that are consistent with knowledge of how 

students learn science and are aligned with state and national standards.  The plans 
reflect the nature and social context of science, inquiry, and appropriate safety 

considerations.  Effective teachers design and select learning activities, instructional 
settings, and resources, including science-specific technology, to achieve those goals; 
and they plan fair and equitable assessment strategies to evaluate if the learning goals 

are met. 

NSTA Standard 
4: Safety 

Effective teachers of science can, in a P-12 classroom setting, demonstrate and 
maintain chemical safety, safety procedures, and the ethical treatment of living 

organisms needed in the P-12 science classroom appropriate to their area of licensure. 

NSTA Standard 
5: Impact on 

Student 
Learning 

Effective teachers of science provide evidence to show that P-12 students’ 
understanding of major science concepts, principles, theories, and laws have changed 
as a result of instruction by the candidate and that student knowledge is at a level of 
understanding beyond memorization.  Candidates provide evidence for the diversity 

of students they teach. 

NSTA Standard 
6: Professional 
Knowledge and 

Skills 

Effective teachers of science strive continuously to improve their knowledge and 
understanding of the ever-changing knowledge base of both content, and science 

pedagogy, including approaches for addressing inequities and inclusion for all 
students in science.  They identify with and conduct themselves as part of the science 

education community. 
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 In addition to the NSTA standards for HQ science teaching, the NSTA also gives 

six specific recommendations for teachers of middle level science: science content 

knowledge, instructional strategies for MS student learning, dealings with MS student 

behavior patterns, diversity of learners, safe learning environment, and learning 

experiences (NSTA, 2014).  A table outlining each recommendation for MS science 

teaching and its descriptor is below: 

Table 7 

NSTA (2014) Recommendations for Highly Qualified MS Science Teaching 

Recommendation Descriptor 

Science Content 
Knowledge 

Teacher is fully qualified to teach science in their state and has a strong 
knowledge of science content. 

Instructional Strategies 
for MS Student 

Learning 

Teacher attains a high level of knowledge about educational research on how 
middle level students learn, best practices, and effective instructional strategies 
for middle level students, and is able to use this knowledge in the classroom. 

Dealings with MS 
Student Behavior 

Patterns 

Teacher deals positively with the variability of behavior patterns of emerging 
adolescents. 

Diversity of Learners Teacher supports diverse learners effectively, deals with gender/equity issues, 
models a multidisciplinary approach to learning, and exhibits a desire to be a 

lifelong learner. 

Safe Learning 
Environment 

Teacher creates a safe environment in which students can engage in inquiry-
based science instruction in the classroom, in the laboratory, and in field 

settings described in the NSTA position statement Safety and School Science 
Instruction. 

Learning Experiences Teacher incorporates independent and cooperative group learning experiences 
during the study of science, including a minimum of 80% of the science 

instruction time where students are engaged in laboratory investigations, and 
encourages informal learning experiences to support the curriculum. 
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The Educational Leader’s Role in Recruiting and Retaining HQ MS Science 

Teachers 

 This section provides a review and synthesis of research that addresses private 

and public school principals’ roles in recruiting and retaining HQ MS science teachers.  

School principals have the difficult task of recruiting and retaining HQ middle grades 

science teachers, despite having a policy to follow in completing such a task.  In order for 

school leaders to recruit and retain HQ middle grades science teachers, they must first 

know what HQ looks like for middle grades science teachers.  One of the most cited 

studies looking at both public and private school leaders took place over 15 years ago by 

Ballou and Podgursky (1998) and is still relevant today, showing that the educational 

leader’s role in recruiting and retaining HQ MS science teachers has not changed over 

time.  According to Ingersoll (2001), Ingersoll et al. (2012), and Balter and Duncombe 

(2008), a HQ STEM teacher shows stability in his or her teaching position which largely 

points to the school leadership’s influence on their working conditions and salary.  More 

recently, Donaldson (2013) asserted that principals generally equate a characteristic of an 

effective [highly qualified] teacher to be one with subject knowledge.  However, Weiss 

and Pasley (2004) contended that in order for teachers to provide high quality instruction, 

they must “receive a coherent set of messages from all administrators and policymakers, 

ensuring that all stakeholders are aligned in meeting the same goal of excellence and 

equity for all students” (p. 28). 

Guarino, Santibanez, and Daley (2006) argued that, “individuals will become or 

remain teachers if teaching represents the most attractive activity to pursue among all 

activities available to them” (p. 175).  Generally, new teachers who enter the profession 
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tend to be White females who are college graduates with a lower measured academic 

ability (Guarino et al., 2006). Within both public and private schools, Johnson et al. 

(2012) found that, “mounting evidence suggests that the seeming relationship between 

student demographics and teacher turnover is driven not by teachers’ responses to their 

students, but by the conditions in which they must teach and their students are obliged to 

learn” (p. 1).  Retaining high-quality teachers is strongly dependent on the role of the 

school leader in creating a positive school culture as “teachers are more satisfied and plan 

to stay longer in schools that have a positive work context, independent of the school’s 

student demographic characteristics” (Johnson et al., 2012, p. 4).  Furthermore, the 

working conditions set forth by the school leader are directly proportional with the 

mathematics achievement level such that more positive teacher perception of working 

conditions correlate with an increase is mathematics achievement (Darling-Hammond, 

2003; Johnson et al., 2012).  This is relevant since much of the science curriculum 

contains basic algebraic computations (Larkin, Seyforth, & Lasky, 2009; Scott, Milam, 

Stuessy, Blount, & Bentz, 2006). 

In recruiting and retaining HQ STEM teachers, “effective principals create an 

orderly school environment, are responsive to teachers’ concerns, and provide 

instructional leadership by ensuring that teachers receive regular and meaningful 

feedback about their teaching practice” (Johnson et al., 2012, p. 27).  Additionally, 

effective school leaders should be able to recognize science teaching candidates who 

possess adequate science content knowledge, and are able to provide support for the 

science program within their school (NSTA, 2014).  Kumar and Altschuld (2003) further 

contended of the importance of “strong administrative support” in retaining a HQ science 
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teacher.  The remainder of this section will outline the roles of private and public middle 

school leaders in recruiting and retaining HQ science teachers. 

Private school teacher recruiting.  A review of the literature on recruiting HQ 

private school science teachers will address recruiting measures including, flexibility in 

pay, working conditions, such as, smaller class sizes and greater teaching autonomy 

unbound by district and state constraints, and a collegial environment consisting of 

graduates of more selective schools with degrees in their content area, as opposed to 

general education.  Currently, the literature lacks any research distinguishing the 

recruitment of teachers for private non-religiously affiliated schools and private 

religiously affiliated schools. 

Although private school leaders have flexibility in recruiting and retaining HQ 

science teachers, it is commonly known that generally, private school teachers earn less, 

on average, than public school teachers holding comparable education and experience, 

with all salaries and complete compensation packages being negotiable (Ballou & 

Podgursky, 1998).  However, “private schools are able to recruit effectively, despite 

paying salaries substantially below those in the public sector” (Ballou & Podgursky, 

1998, p. 397).  “The ability of private schools to recruit on more or less equal terms with 

the public schools reflects the balancing of superior working conditions against lower 

pay” (Ballou & Podgursky, 1998, p. 402).  This advantage of superior working conditions 

within private schools are noted in more recent research, namely the smaller class sizes, 

administrative support, and greater levels of autonomy for teachers in the private sector 

(Guarino et al., 2006). 
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Additionally, private school leaders tend to recruit graduates of more highly 

selective schools, nationwide, and “secondary school teachers in the private sector are 

more likely than their public school counterparts to hold an undergraduate degree in an 

academic subject, as opposed to education” (Ballou & Podgursky, 1998, p. 21; Neild et 

al., 2009).  According to Ballou and Podgursky (1998), a significant benefit to private 

school recruiting is the freedom to recruit noncertified teachers, as “private schools 

appear to enjoy advantages with respect to teacher recruitment and retention that are not 

available to even the most favorably situated public schools” (p. 409).  This is further 

supported by Darling-Hammond (2003), as private school leaders tend to have the same 

level of autonomy with recruiting teachers, as their respective teachers have within their 

private school classrooms, such that they are not bound by district and state constraints. 

Private school teacher retention.  A review of the literature on retaining HQ 

private school science teachers will address retention measures including, the support of 

science teacher professional development by school principals, and the working 

conditions set forth for private school science teachers. 

The turnover rate is generally higher in private schools when compared to public 

schools, however it is perceived to be due to lower pay and benefits (Ballou & 

Podgursky, 1998).  “Public school teachers were more likely than private school teachers 

to leave for reasons related to retirement and child rearing, and private school teachers 

were more likely than public school teachers to leave to pursue other types of 

employment” (Guarino et al., 2006, p. 191).  Regardless of the higher turnover, Ballou 

and Podgursky (1998) argued that, “private schools appear to do a better job of retaining 

superior instructors and developing the talents of their staffs, and if private schools paid 
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what the public schools do, they would perform better still” (p. 406).  Within the private 

school sector, science teachers are likely to attend professional development workshops 

specific to their discipline, as private school science teachers are encouraged to 

continually grow professionally (Guarino et al., 2006). 

Private school leaders enjoy flexibility in retaining HQ science teachers, such as 

the ability to restructure personnel policies that affect working conditions, respond to 

changes in enrollment and curriculum by restructuring staff, providing more effective 

support for new teachers, and the ability to dismiss poor teachers (Ballou & Podgursky, 

1998).  Additionally, the working conditions of the school, namely administrative 

support, school facilities, and class size, aid in retaining teachers more than salary and 

more than the student demographics of the school (Johnson et al., 2012).  Overall, 

research suggests that private school teachers are more likely to report a greater sense of 

commitment to teaching than their public school counterparts and private school leaders 

appear to be more pleased with the quality of their faculty’s performance when compared 

to leaders in the public school sector (Guarino et al., 2006).  However, there is not current 

research regarding how private MS leaders may run a science program that includes 

religious beliefs that integrate with, or replace, scientific theories, like evolution, or the 

general teaching of science within a private, religiously affiliated MS. 

Public school teacher recruiting.  A review of the literature on public school 

recruiting considers the recruitment process, including the attractiveness of public school 

science teaching positions and the selectiveness of prospective public school science 

teaching candidates. 
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 Donaldson (2013) reported that public school leaders have “four major constraints 

to their ability to hire high-quality teachers: a limited supply of skilled candidates, 

excessive centralization of hiring, teacher seniority, and teacher certification” (p. 852).  

Public school leaders are obliged by state legislature to hire individuals who are state 

certified, or those who qualify for a temporary certification (Ballou & Podgursky, 1998; 

Darling-Hammond, 2003).  However, according to Ballou and Podgursky (1998), when 

comparing public and private schools that offer similar levels of job satisfaction and 

working conditions, public schools generally have an advantage in recruiting teachers, 

mainly due to higher compensation packages.  For public school leaders in the recruiting 

process, “teacher pay is almost universally determined by salary schedules as a function 

of a teacher’s experience and educational credentials, with few if any differentials by 

teaching field, school conditions, effort, or performance” (Ballou & Podgursky, 1998, p. 

410).  Furthermore, public school leaders are bound by legislation to only hire candidates 

deemed HQ by the respective state’s requirements, however, it is largely agreed upon that 

a minimal level of competence is signaled by a state teaching certificate (Ballou & 

Podgursky, 1998; Darling-Hammond & Youngs, 2002; Goldhaber & Brewer, 2000; 

Guarino et al., 2006; Neild et al., 2009; Smith et al., 2005). 

Ballou and Podgursky (1998) also argued that, “hiring practices in public schools 

do not appear to give much weight to the selectiveness of the college a teacher attended” 

(p. 396).  More recently, Donaldson (2013) added that often the district will oversee the 

entire hiring process, leaving school leaders little to no control, while district teachers 

with greater seniority can bid for the most desirable positions before they are even openly 

advertised to the outside public.  “District leaders have an important role to play in 
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eroding the barriers that inhibit principals’ attempts to improve the quality of teaching in 

their schools” (Donaldson, 2013, p. 872).  Initiatives by some districts to recruit HQ 

science teachers include offering teaching candidates scholarships, financial incentives, 

student loan forgiveness, housing assistance, tuition reimbursement, and expanding the 

recruitment overseas (Ingersoll & May, 2012). 

Public school teacher retention. A review of the literature on retaining HQ 

public school science teachers will address retention measures including, the support of 

science teacher professional development by school principals, and the working 

conditions set forth for public school science teachers. 

According to Guarino et al. (2006) teachers tend to leave the profession during 

their first years of teaching, or after many years of teaching, nearing retirement. 

However, “minority teachers tended to have lower attrition rates than White teachers, 

while teachers with higher measured ability and teachers in the fields of science and 

mathematics were more likely to leave teaching than teachers in other fields” (Guarino et 

al., 2006, p. 188).  Sixteen percent of beginning public school teachers were likely to 

transfer schools, and 11% were likely to leave the profession altogether (Guarino et al., 

2006).  “Those who were contemplating quitting cited salary as one among a number of 

factors (mostly related to working conditions) in their decision” (Guarino et al., 2006, p. 

194). 

Again, the working conditions and school environment set forth by the school 

leader largely affects the attrition rate of teachers as “individual teachers’ perceptions of 

working conditions are strongly related to their satisfaction and career plans” (Johnson et 

al., 2012, p. 18).  According to Guarino et al. (2006), “mentoring and induction programs, 
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class sizes, the level of autonomy granted to teachers, and the amount of administrative 

support teachers received often appeared to play a prominent role in teachers’ decisions 

to quit or remain on the job” (p. 197).  This is further supported by Ingersoll and May 

(2012) who contended that the factors that retain math and science teachers are salary, 

overall classroom autonomy, and content-focused professional development perceived to 

be useful by teachers. 

Lastly, public school leaders have an additional challenge with retaining HQ 

science teachers since they lack the flexibility to offer high levels of classroom autonomy 

and to dismiss poor teachers in the same fashion as their private school counterparts 

(Guarino et al., 2006).  According to Donaldson (2013), often tenured teachers are not 

evaluated as part of the cultural norm within schools, and only five out of 30 principals 

surveyed “had dismissed a tenured teacher in their career” (p. 856).  Regardless of the 

perceived leadership absence from teacher evaluations, Weis (2013), states that out of 

958 public MS science teachers surveyed, over three quarters of the responses stated that 

their “principal support promotes effective science instruction” (p. 25).  A summary of 

the key literature researched on the leader’s role in recruiting and retaining HQ science 

teachers is found below in Table 8. 

Table 8 

Private and Public School Leaders’ Roles in Recruiting and Retaining HQ Science 

Teachers 

Leader Role Key Literature 

Educational Leader’s 
Role In Recruiting 
and Retaining HQ 
Science Teachers 

(Ballou & Podgursky, 1998; Balter & Duncombe, 2008; Darling-Hammond, 
2003; Donaldson, 2013; Guarino et al., 2006; Ingersoll, 2001; Ingersoll et al., 

2012; Johnson et al., 2012; Kumar & Altschuld, 2003; Larkin et al., 2009; 
NSTA, 2014; Weiss & Pasley, 2004) 
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Science Teacher Preparation Programs 

 A review of the literature will consider elementary and secondary education based 

science teacher preparation and the lack of consistency amongst states.  A recent 

evaluation of the teacher preparation programs and teacher quality shows that although 

the number of teachers preparing through a non-traditional, alternative program has 

increased in recent years, 88% of prospective teachers are enrolling in traditional teacher 

preparation programs (U.S. Department of Education, 2013).  Nevertheless, the concern 

regarding science teacher preparation and students receiving the appropriate content 

knowledge from K-12 instructors has existed for over 30 years (Strate et al., 2013).  

According to Weis (2013), only approximately 40% of public middle school science 

teachers earned their college degree in science/engineering or science education.  

Furthermore, among those public MS science teachers, the vast majority do not have a 

science degree in the science discipline they teach, with 27% teaching life science, 10% 

teaching earth science, and only 7% teaching physical science have degrees in their 

teaching subject field (Weis, 2013). 

All science undergraduate degree programs are not equivalent due to the varying 

state standards in science studies (Hammer & Polnick, 2006; Ingersoll, 2001; Ingersoll et 

al., 2012; Schmidt, 2012; Wilson, 2011).  Even if every program was identical, Wilson 

(2011) posited: 

University based teacher preparation programs can teach prospective teachers the 

relevant state standards, but they cannot know what the curriculum is that a new 

teacher will be handed, nor what assessments they will need to be able to use and 

interpret. (p. 17) 
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According to Kahle and Kronebusch (2003), all 50 states individually determine teacher 

preparation programs, 36 states, including FL, provide loopholes that allow candidates to 

teach even if they fail their competency tests for licensure, and 40 states, including FL, 

have created alternative certification programs that have been sparsely evaluated. 

Science teacher preparation affects science teacher attrition, such that beginning 

science teachers who have earned non-educational degrees and may have little to no 

pedagogical training, show greater frustrations with classroom management and are 

likely to leave the field (Ingersoll, 2001; Ingersoll et al., 2012).  In contrast, a beginning 

science teacher who obtained an education degree may have a wealth of pedagogical 

knowledge, but may lack the necessary content knowledge to effectively teach their 

assigned subject (Hammer & Polnick, 2006; Konig, Blomeke, Paine, Schmidt, & Hsieh, 

2011; Schmidt, Cogan, & Houang, 2011; Schmidt, 2012).  Henry et al. (2012) suggested 

that an unknown combination of experience, content knowledge, and pedagogical 

knowledge is necessary to prepare teachers to be both effective and HQ to teach their 

subject area. 

The Council for the Accreditation of Educator Preparation (CAEP) accredit 

teacher preparation programs meeting its quality standards, “which include that 

candidates demonstrate (a) subject matter knowledge, (b) pedagogical knowledge, (c) 

caring and effective teaching skills, (d) ability to learn on their own, (e) understanding of 

multicultural perspectives, and (f) how to use technology” (Henry et al., 2013, p. 442).  

The NSTA has similar pre-service science standards: (1) content knowledge, (2) content 

pedagogy, (3) learning environments, (4) safety, (5) impact on student learning, and (6) 
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professional knowledge and skills (NSTA, 2012).  A table outlining the NSTA standards 

and the elements required from pre-service teachers is below (NSTA, 2012). 

Table 9 

NSTA Pre-service Science Teacher Requirements for Meeting HQ Science Teaching 

Standard Pre-service Science Teacher Requirements 

NSTA Standard 1: 
Content 

Knowledge 

1a) Understand the major concepts, principles, theories, laws, and 
interrelationships of their fields of licensure and supporting fields as 

recommended by the NSTA. 

1b) Understand the central concepts of the supporting disciplines and the 
supporting role of science-specific technology. 

1c) Show an understanding of state and national curriculum standards and their 
impact on the content knowledge necessary for teaching P-12 students. 

 

NSTA Standard 2: 
Content Pedagogy 

2a) Plan multiple lessons using a variety of inquiry approaches that demonstrate 
their knowledge and understanding of how all students learn science. 

2b) Include active inquiry lessons where students collect and interpret data in 
order to develop and communicate concepts and understand scientific 

processes, relationships and natural patterns from empirical experiences. 
Applications of science-specific technology are included in the lessons when 

appropriate. 
 

Standard Pre-service Science Teacher Requirements 

NSTA Standard 2: 
Content Pedagogy 

2c) Design instruction and assessment strategies that confront and address naïve 
concepts/preconceptions. 

NSTA Standard 3: 
Learning 

Environments 

3a) Use a variety of strategies that demonstrate the candidates’ knowledge and 
understanding of how to select the appropriate teaching and learning activities – 

including laboratory or field settings and applicable instruments and/or 
technology- to allow access so that all students learn. These strategies are 

inclusive and motivating for all students. 

3b) Develop lesson plans that include active inquiry lessons where students 
collect and interpret data using applicable science-specific technology in order 
to develop concepts, understand scientific processes, relationships and natural 

patterns from empirical experiences. These plans provide for equitable 
achievement of science literacy for all students. 

NSTA Standard 3: 
Learning 

Environments 

3c) Plan fair and equitable assessment strategies to analyze student learning and to 
evaluate if the learning goals are met. Assessment strategies are designed to 
continuously evaluate preconceptions and ideas that students hold and the 

understandings that students have formulated. 

3d) Plan a learning environment and learning experiences for all students that 
demonstrate chemical safety, safety procedures, and the ethical treatment of 

living organisms within their licensure area. 

Table 9 continues  
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Table 9 continued 

Standard Pre-service Science Teacher Requirements 

NSTA Standard 4: 
Safety 

4a) Design activities in a P-12 classroom that demonstrate the safe and proper 
techniques for the preparation, storage, dispensing, supervision, and disposal of 

all materials used within their subject area science instruction. 

4b) Design and demonstrate activities in a P-12 classroom that demonstrate an 
ability to implement emergency procedures and the maintenance of safety 

equipment, policies and procedures that comply with established state and/or 
national guidelines. Candidates ensure safe science activities appropriate for the 

abilities of all students. 

4c) Design and demonstrate activities in a P-12 classroom that demonstrate ethical 
decision-making with respect to the treatment of all living organisms in and out 

of the classroom. They emphasize safe, humane, and ethical treatment of 
animals and comply with the legal restrictions on the collection, keeping, and 

use of living organisms. 

NSTA Standard 5: 
Impact on Student 

Learning 

5a) Collect, organize, analyze, and reflect on diagnostic, formative and summative 
evidence of a change in mental functioning demonstrating that scientific 

knowledge is gained and/or corrected. 

5b) Provide data to show that P-12 students are able to distinguish science from 
non-science, understand the evolution and practice of science as a human 
endeavor, and critically analyze assertions made in the name of science. 

5c) Engage students in developmentally appropriate inquiries that require them to 
develop concepts and relationships from their observations, data, and inferences 

in a scientific manner. 

NSTA Standard 6: 
Professional 

Knowledge and 
Skills 

6a) Engage in professional development opportunities in their content field such 
as talks, symposiums, research opportunities, or projects within their 

community. 

6b) Engage in professional development opportunities such as conferences, 
research opportunities, or projects within their community. 

 
Elementary science teacher preparation.  According to Hanuscin (2013), 

elementary science teacher preparation courses offer a lot of pedagogy and a prescribed 

method to teaching science, asking prospective science teachers to follow a script and 

leaving little or no room for the inquisitive nature of science.  This is perceived to 

continue in science teacher preparation due to the prevalence of elementary teachers 

afraid to teach science, because of their admittance to feeling unprepared to do so 
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adequately and preference to teach language arts (Hammer & Polnick, 2006; Hanuscin, 

2013). 

 Gomez-Zwiep (2008) asserted that elementary science teachers are unprepared to 

handle science misconceptions encountered by their students because although their 

teacher preparation programs provide extensive training in general elementary education, 

they “lack training in the area of misconceptions and natural sciences” (p. 438).  It 

appears that elementary science teacher preparation programs influence teachers to “do” 

less science (in the form of labs and investigations) and give students a list of vocabulary 

words that often intimidate students as they can barely pronounce the words correctly 

(Gomez-Zwiep, 2008). 

The literature consistently shows that teaching correct science to younger students 

will increase the chances of students retaining correct scientific learning and instills a 

greater interest in pursuing the science as a career; this makes elementary science 

teachers of extreme importance in the overall science education of a child (Foundation, 

2012; Gomez-Zwiep, 2008).  Unfortunately, Smith and Gess-Newsome (2004), contend 

that “although there are suggested general standards of practice and existing program 

standards for the preparation of elementary science specialists, there are no explicit 

standards or universally accepted expectations for elementary science methods courses” 

(p. 93). 

Overall, Gomez-Zwiep (2008) found that 93% of elementary science teacher 

preparation programs included a methodology and pedagogy component that discussed 

what is important in teaching and learning science.  However, “empirical evidence has 

shown that children have qualitative differences in his or her understanding of science 
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that is often inconsistent with what the teacher intended through his or her instruction” 

(Gomez-Zwiep, 2008, p. 437).  Pre-service elementary teachers should have at least one 

year of introductory coursework in biology, chemistry, physics, and earth/space science 

in order to adequately address students’ misconceptions in science (NSTA, 2011b). 

Secondary science teacher preparation.  Pre-service teachers interested in 

teaching secondary science have the option of pursuing either a degree in the content area 

of science to be taught (biology, chemistry, physics, etc.), or a secondary science teaching 

degree which broadly covers the three major branches of science: biology, chemistry, and 

physics (Zeidler, 2002).  Research on the similarities and differences in secondary 

science teacher preparation that leads to a degree in science versus a degree in science 

education will be reviewed next. 

Science degree vs. secondary science education degree.  The NSTA (2014) 

recommends that elementary and middle-school teachers should be prepared to 

sufficiently teach course work in life, earth and space, physical, and environmental 

sciences, and obtain appropriate pedagogical knowledge; however, “only about half of 

first-grade through fourth-grade teachers and two-thirds of fifth-grade to eighth-grade 

teachers meet those recommendations” (Darling-Hammond, 2007, para. 5).  This lack of 

full competency is perceived to exist because of the gap between science degrees and 

science education degrees, such that science degrees provide a wealth of content 

knowledge in one specific area and no pedagogical training, while science education 

degrees give a shallow, broad covering of general science and extensive pedagogical 

training (Zeidler, 2002).  The majority of MS science teachers feel very well prepared to 

handle the pedagogical pieces of the science classroom, like determining the amount of 
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homework to be assigned and how they teach their class, and not adequately prepared to 

teach engineering concepts or teach their subject with great depth (Weis, 2013).  Furner 

and Kumar (2007) contended that 42% of middle grades, 5 through 8, science teachers 

have no familiarity with the National Science Education Standards, and only 39% of 

middle grades science teachers perceiving themselves as “master” teachers in their 

subject area. 

According to Zeidler (2002), this gap is further due to the lack of cohesiveness 

between colleges of education and colleges of science within universities, stating that 

although “relationships are possible between teacher educators in Colleges of Education 

and subject matter specialists in Colleges of Arts and Science, seamless relationships are 

rare because each school hears and dances to music with inherent discord” (p. 33).  

Generally, science education majors are required to take courses from both colleges, 

whereas science majors are required to take courses only from the college of science, 

however, students can request approval to take education courses as an elective (Zeidler, 

2002).  However, Goldhaber and Brewer (2000) asserted that, “in science there is no 

impact of teachers having subject-specific degrees” (p. 138).  More recently, Sadler, 

Sonnert, Coyle, Cook-Smith, and Miller (2013) contended that while teachers without 

subject matter knowledge may teach subject concepts incorrectly, “teachers who know 

their students’ most common misconceptions are more effective than teachers who do 

not” and teachers can conceivably obtain subject matter knowledge and knowledge of 

student misconceptions through years of teaching experience (p. 1,043).  To this end, the 

NSTA states that pre-service secondary science teachers should have at least 16 semester 

hours at the third year or above in the field(s) to teach in addition to coursework for a 
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major in either biology, chemistry, physics, or earth/space science (NSTA, 2011b).  A 

summary of the key literature researched in science teacher preparation is found in Table 

10 below. 

Table 10 

Science Teacher Preparation 

Themes Key Literature 

Science 
Teacher 

Preparation 

(Darling-Hammond, 2007; Foundation, 2012; Furner & Kumar, 2007; Gomez-Zwiep, 
2008; Hammer & Polnick, 2006; Hanuscin, 2013; Henry et al., 2012; Ingersoll, 2001; 
Ingersoll et al., 2012; Kahle & Kronebusch, 2003; Konig et al., 2011; NSTA, 2011a, 

2011b, 2012; Sadler et al., 2013; Schmidt, 2012; Smith & Gess-Newsome, 2004; Strate 
et al., 2013; U.S. Department of Education, 2013; Weis, 2013; Wilson, 2011; Zeidler, 

2002) 

 
Chapter Summary 

 This literature review provided a summary and critical evaluation of the current 

research on the topic of HQ middle grades science teachers.  The policy for HQ middle 

grades science teachers from a national and state, private and public school perspective 

were presented.  Next, the literature review presented the research on the educational 

leader’s role in recruiting and retaining HQ MS science teachers within both private and 

public schools.  Lastly, a critical evaluation of science teaching programs at the 

elementary and secondary level was presented along with preparing to teach science with 

a science, non-education, degree.  A full table is of the key literature reviewed throughout 

this chapter can be found in Appendix A. 

 Chapter Three describes the methodology that was used to determine how FL 

private MS leaders define HQ science teaching, the similarities and differences in 

defining HQ MS science teachers by MS leaders of FL private, religiously affiliated 

schools and MS leaders of FL private, non-religiously affiliated schools, and how 
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congruent the FL private MS leaders’ definitions of HQ MS science teachers are with the 

FL, national, and NSTA definitions of HQ MS science teachers. Chapter Four will 

present the findings of the study.  Chapter Five provides a discussion of the findings, 

conclusions, and recommendations for future research.
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CHAPTER III. METHODOLOGY

The purpose of this study was to address HQ MS science teachers utilizing a 

mixed methods research design.  Creswell (2014) defined mixed methods research as “an 

approach to inquiry involving collecting both quantitative and qualitative data, 

integrating the two forms of data, and using distinct designs that may involve 

philosophical assumptions and theoretical frameworks” (p. 4).  A convergent mixed 

methods design was used, and it is a type of design in which qualitative and quantitative 

data are collected in parallel, analyzed separately, and then merged (Creswell, 2014).  

This chapter will describe the research methods of the study.  A plan for identifying 

survey participants and a sample for document analysis are explained first.  Data 

collection and instruments are addressed second.  The survey and procedures that were 

used are described, along with the protocol for document analysis.  Lastly, the three 

stages of analysis are discussed. 

Research Questions and Review of Hypotheses 

To review, the following three research questions were the focus of this study, 

and to fulfill the purpose of the study, four null hypotheses were formulated and written 

in the null form.  Each null hypothesis was tested at a 0.05 level of significance as 

follows with each respective research question: 

1. How do FL private middle school leaders define HQ middle school science 

teachers? 
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2. How congruent are the definitions from FL private, non-religiously affiliated 

middle school leaders and FL private, religiously affiliated middle school leaders? 

Null Hypothesis 1: The definition of a HQ middle school science teacher will not be 

different between leaders of FL private middle schools. 

3. How congruent are the FL private middle school leaders’ definitions of HQ 

middle school science teachers with the FL, national, and National Science 

Teachers Association (NSTA) definitions?  

Null Hypothesis 2: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the FL definition of HQ 

middle school science teaching. 

Null Hypothesis 3: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the national definition of 

HQ middle school science teaching. 

Null Hypothesis 4: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the NSTA definition of 

HQ middle school science teaching. 

Research question one was answered using a survey with Likert-type scale and 

open-ended questions, which examined how FL private MS leaders define HQ science 

teaching.  Research question two was answered by statistical analysis of the survey 

responses collected.  Research question three was answered by first conducting a 

document analysis to examine the state, national, and NSTA definitions on HQ MS 

science teaching, and secondly by converging the results of the document analysis with 

the results of the survey.  The reason for collecting both quantitative and qualitative data 
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was to develop a complete understanding of the research problem by converging 

quantitative and qualitative data and comparing the two databases (Creswell, 2014). 

Survey Participants 

The survey participants consisted of private MS leaders within the state of FL.  

According to the FLDOE, within the state of FL there are currently 657 registered and 

accredited private schools teaching at least grades 6 through 8 (165 non-religiously 

affiliated and 492 religiously affiliated), with most private schools also teaching lower 

and higher grade levels (FLDOE, 2013b).  All accredited FL private MS leaders were 

invited to participate in the online survey, with the goal of responses from 50 non-

religiously affiliated schools and responses from 148 religiously affiliated schools (198 

total), or 30% of all registered and accredited FL private MS.  Only accredited private 

schools were included in the study in order to omit responses from non-accredited private 

institutions and “umbrella” schools serving as a cover for homeschools. 

Each selected candidate was given a pre-notification of the upcoming survey and 

then asked to complete the survey via email, using pre-drafted emails for both forms of 

communication (see Appendix C).  Potential candidates were selected from the private 

school directories provided by the FLDOE, which lists private schools within each 

district. Email addresses were accessed through the Florida Private Schools Directory 

retrieved from floridaschoolchoice.org (FLDOE, 2013b).  If contact with a potential 

candidate could not be made, or if a potential candidate denied participation in the study, 

the researcher excluded the potential candidate from the study.  All participants remained 

confidential and only descriptions like “religiously affiliated school response” is used in 
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the published study as needed for citations within the findings. Identifying information 

such as names, email addresses or IP addresses were not collected in the survey. 

For assistance with increasing the number of private school leaders who 

participated in the survey, the researcher implemented three recruitment strategies.  First, 

a request for an endorsement of the study by the Florida Council of Independent Schools 

(FCIS), the Florida Coalition of Christian Private Schools Accreditation (FCCPSA), the 

Archdiocese of Miami, the Jewish Federation of South Palm Beach County, and the 

NSTA was made (see Appendix B).  Second, the researcher corresponded with 

participants regarding the survey using a pre-notification email, a main survey invitation 

email, and two follow-up emails (Manfreda & Vehovar, 2008).  Lastly, participants were 

informed that a donation will be made to Edutopia (The George Lucas Educational 

Foundation), in appreciation for their participation.  All forms of correspondence with 

participants can be found in Appendix C. 

Instrumentation and Data Collection Procedures 

Survey.  A survey was used in order to determine how FL private MS leaders 

define a HQ MS science teacher.  The researcher created a six-question, closed and open-

ended survey (see Appendix C) via Survey Monkey that was shared with private MS 

leaders and took approximately 10–15 minutes to complete.  There were three close-

ended questions to address the type of private MS, religiously affiliated or non-

religiously affiliated, the importance of hiring candidates with only the qualifications in 

which FL deems HQ for teaching MS science, in addition to the importance of 

qualifications beyond the FL policy, the importance of the type of post-secondary 

education program, and the importance of candidates demonstrating the characteristics of 
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a MS science teacher, all deemed necessary by the NSTA.  For example, participants 

rated the importance in hiring a candidate holding a BA degree, BS degree, master’s 

degree, and those who attended a state college program, university program, and Ivy 

League university program. 

There were three open-ended questions to allow participants to provide their 

definition of a HQ MS science teacher, to identify any challenges with hiring candidates 

who have all of the NSTA characteristics for HQ, and provide any additional thoughts 

they have about their perception of a HQ private MS science teacher.  Challenges with 

hiring candidates who meet the NSTA definition of HQ and not the FL and/or national 

definitions of HQ were sought since the NSTA requires science specific pre-service 

teaching standards and recommendations for HQ that are not required in the FL and 

national definitions for a HQ MS science teacher. 

Survey procedures.  The survey was shared with participants through the e-mail 

invitation containing the live link that allowed participants to simply click or type their 

answer selection.  An electronic consent with the option of selecting “next” was included 

prior to the start of the survey.  Selecting “next” indicated voluntary participation and 

consent.  Participant responses were labeled as #1, #2, and so forth, based upon the order 

received.  The researcher will provide a copy of results to any participant upon request.  

Participants were informed that they may request a copy of results by emailing the 

researcher their request along with an email address indicating where to send the results. 

Document analysis.  A document analysis of FL, national, and NSTA definitions 

of HQ MS science teachers in private schools was conducted, via the Internet.  The 

national policy and certification review consisted of the national legislation NCLB and 
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RTTT.  The FL policy and certification review consisted of the state legislative 

requirements for HQ MS science teachers.  The NSTA policy and certification review 

consisted of the NSTA Position Statement on teachers of science education for middle 

level students.  All policies made to satisfy NCLB and RTTT legislation were noted 

where appropriate.  The HQ policy table for private schools outlining the policies on 

secondary science teaching certification was utilized to determine the existing Florida, 

national, and NSTA policies on HQ MS science teaching (see Appendix D). 

National and state policy.  Information regarding current national policy on HQ 

MS science teachers was collected from ed.gov, the website for the U.S. Department of 

Education under the NCLB and RTTT legislation.  Specifically, the NCLB definition of 

HQ teaching, what HQ means for MS teaching, and the flexibility of the policy for 

science teachers. The purpose of the RTTT legislation and how it affects HQ MS science 

teaching was also examined. 

Information regarding state policy on HQ MS science teachers was collected from 

fldoe.org, the FLDOE website, under educator quality and certification.  Specifically, the 

FL requirements for professional state certification to teach MS science and Florida’s 

plan for HQ teaching with RTTT legislation were examined. 

NSTA teaching standards.  Information regarding the teaching standards and 

definition of HQ MS science teachers were collected from 

http://www.nsta.org/about/positions/middlelevel.aspx, the website for the NSTA Position 

Statement on teachers of science education for middle level students, which outlines the 

recommendations for “staffing middle schools with teachers who are qualified to teach 
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science and are trained and dedicated to working with [middle level] students” (NSTA, 

2014, p. 1). 

Data Analysis 

This study used the data collected to develop a complete understanding of the 

research problem by converging quantitative and qualitative data and comparing the two 

databases (Creswell, 2014).  A congruency form was developed to converge the data 

collected from the quantitative/qualitative survey and the qualitative document analysis.  

This form separated responses from non-religiously affiliated and religiously affiliated 

private schools, and matched the survey responses with the percentage of congruency 

with the existing FL, national, and NSTA definitions of HQ, what HQ for MS teaching 

means, and any flexibility of the policy for science teaching.  The details of this data 

analysis is presented in Chapter Four of this paper. 

Survey.  The closed-ended survey responses were entered into the computer 

software, Statistical Package for the Social Sciences (SPSS) 21.0 and descriptively 

analyzed for frequency and percent analysis to show the percentages of private school 

leaders’ rankings of importance in hiring a MS science teacher with a BA in-field degree, 

BS in-field degree, an out-of-field degree and state certification for middle grades general 

science education, the type of post-secondary institution attended, the importance of 

holding an in-field or out-of-field Master’s degree, and the importance of MS teachers 

possessing the characteristics of a HQ MS science teacher according to NSTA standards.  

Furthermore, responses were segregated between leaders of private religiously affiliated 

MS and leaders of private non-religiously affiliated MS as follows in Table 11 below. 
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Table 11 

Segregation of Data for Analysis 

Private, religious middle schools Private, non-religious middle schools 

Registered religious 
affiliation 

Catholic Socioeconomic status 
(SES) 

Annual Middle School 
Tuition 

Christian Fundamentalist High SES ≥ $16,000 

Episcopalian 

Jewish Middle 
SES 

$8,000 - 
$15,999 

Methodist 

Muslim Low SES ≤ $7,999 

Other 

 

 Lastly, all responses received for open-ended questions 4 to 6 were segregated 

into leaders of private, religiously affiliated MS and private, non-religiously affiliated 

MS, and then segregated into their respective categories in Table 11 above.  Each piece 

of raw data was analyzed for “significant participant quotes and passages” that related to 

the FL, national, and NSTA policies in defining HQ (Saldaña, 2009, p. 16).  This initial 

analysis transformed the raw data into preliminary codes and then into a final code 

(Saldaña, 2009).  After this analysis of the qualitative survey data, the final codes were 

categorized into themes and findings.  Magnitude coding was also used which “can 

consist of numbers in lieu of descriptive words to indicate intensity or frequency” 

(Saldaña, 2009, p. 59).  In addition, a percentage of the frequency in which participants 

responded within the categorized theme was determined to note the congruency in 

defining HQ MS science teachers with respect to the FL, national, and NSTA policies 
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defining highly qualified, the policies for HQ MS science teaching, and any flexibility in 

the policies for science teaching (see Appendix D). 

 Statistical analysis.  Once segregated into religious affiliation and SES, 

responses were analyzed for the congruency in defining HQ MS science teachers by 

entering the data into SPSS and using the chi-squared and paired samples t-tests, where p 

= 0.05 in both tests. 

A chi-square test is a nonparametric test that allows the researcher to determine if 

what is expected within a distribution of frequencies is the same as what is actually 

observed (Salkind, 2004).  The first null hypothesis stated for this study shows that the 

researcher states there is expected to be no difference in the definition of a HQ middle 

school science teacher between leaders of FL private, non-religiously affiliated MS and 

leaders of FL private, religiously affiliated MS.  The remaining three null hypotheses 

stated for this study show that the researcher states there is expected to be no difference 

in how FL private MS leaders define a HQ MS science teacher and the FL, national, and 

NSTA definitions of a HQ MS science teacher.  The paired samples t-test evaluates a 

comparison of means from two groups and determines any statistical significance in the 

differences between the scores (Salkind, 2004).  The paired samples t-test between 

private, religiously affiliated MS and private, non-religiously affiliated MS also 

addressed the first null hypothesis stated above. 

A Cronbach alpha test of the survey results was used in order to determine 

internal consistency or reliability of the survey instrument in lieu of piloting the survey 

instrument.  A reliability coefficient of 0.70 or higher will suggest that the survey items 
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have a relatively high internal consistency (Salkind, 2004).  Additionally, a split-half 

Spearman-Brown test was used to determine the reliability of the survey instrument. 

Convergence of data.  The convergence of all data was completed using the 

congruency rubric found in Appendix E.  All responses received for Likert-type scale 

questions 2 and 3 were segregated into MS leaders of private, religiously affiliated MS 

and private, non-religiously affiliated MS and then analyzed for the percentage of 

congruency with of the definition of HQ, what HQ for MS teaching means, and any 

flexibility of the policy for science teaching with the FL, national, and NSTA policies on 

HQ MS science teachers.  The analysis for converged data tested the four null hypotheses 

stated by determining the congruency of defining HQ MS science teaching amongst FL 

private MS leaders and the congruency of their definitions with the FL, National and 

NSTA policies on HQ middle school science teaching.  The congruency of close-ended 

responses were measured according to Table 12. 

Table 12 

Congruency Measurements: Close-ended Responses 

Level of 
Congruency 

Percentage of Responses 

Definitely 
Congruent 

76% or higher of responses answering a 4 or 5 to the close-ended survey questions 2-3 
that refer to the state, national, and NSTA definitions for a highly qualified middle 

school science teacher. 

Somewhat 
Congruent 

50-75% of responses answering a 4 or 5 to the close-ended survey questions 2-3 that 
refer to the state, national, and NSTA definitions for a highly qualified middle school 

science teacher. 

Not at all 
Congruent 

49% or less of responses answering a 4 or 5 to the close-ended survey questions 2-3 
that refer to the state, national, and NSTA definitions for a highly qualified middle 

school science teacher. 

 
Responses to open-ended questions 4 to 6 were analyzed for congruency with the 

FL, national, and NSTA definitions by comparing the policies on HQ MS science 
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teachers using Appendix D, with the percentage of categorized theme responses to survey 

questions 4 to 6 using Appendix E.  The congruency of open-ended responses were 

measured according to Table 13. 

Table 13 

Congruency Measurements: Open-ended Responses 

Level of 
Congruency 

Percentage of Responses 

Definitely 
Congruent 

76% or higher of responses to the open-ended survey questions 4-6, thematically match 
the policies that refer to the state, national, and NSTA definitions for a highly qualified 

middle school science teacher. 

Somewhat 
Congruent 

50-75% of responses to the open-ended survey questions 4-6, thematically match the 
policies that refer to the state, national, and NSTA definitions for a highly qualified 

middle school science teacher. 

Not at all 
Congruent 

49% or less of responses to the open-ended survey questions 4-6, thematically match 
the policies that refer to the state, national, and NSTA definitions for a highly qualified 

middle school science teacher. 

 

A complete congruency rubric for all responses can be found in Appendix E. 

Chapter Summary 

 Chapter Three outlined and discussed the plan for identifying survey participants 

and a sample for the document analysis, the instrumentation and procedures used in the 

collection of the data, and stages of data analysis.  Chapter Four will reveal and analyze 

the findings of the study.  Chapter Five provides a discussion of the findings, 

conclusions, and recommendations for practice and future research.
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CHAPTER IV. FINDINGS

The purpose of this study was to determine how leaders of FL private, religiously 

affiliated MS and leaders of FL private, non-religiously affiliated MS define HQ MS 

science teachers, and how similar or different their definitions are.  Another purpose of 

this study was to determine how congruent FL private MS leaders’ definitions are with 

FL, national, and NSTA definitions for HQ MS science teaching.  Lastly, the study also 

aimed to determine the major challenges FL private MS leaders have in hiring MS 

science teachers who meet all of the NSTA characteristics for HQ.  This chapter restates 

the research questions and null hypotheses that guided the study and presents the results 

from the statistical analysis of the data collected from the close-ended survey questions 

and representative magnitude coding of qualitative data collected from the open-ended 

survey questions.  This chapter also presents the major themes that were revealed through 

qualitative analysis of the open-ended survey questions. 

Research Questions and Review of Hypotheses 

To review, the following three research questions were the focus of this study, 

and to fulfill the purpose of the study, four null hypotheses were formulated and written 

in the null form.  Each null hypothesis was tested at a 0.05 level of significance as 

follows with each respective research question: 

1. How do FL private middle school leaders define HQ middle school science 

teachers? 

Research question one was answered by the quantitative and qualitative survey data. 
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2. How congruent are the definitions from FL private, non-religiously affiliated 

middle school leaders and FL private, religiously affiliated middle school leaders? 

Null Hypothesis 1: The definition of a HQ middle school science teacher will not be 

different between leaders of FL private middle schools.  This was tested with the 

quantitative and qualitative survey data. 

3. How congruent are the FL private middle school leaders’ definitions of HQ 

middle school science teachers with the FL, national, and National Science 

Teachers Association (NSTA) definitions? 

Null Hypothesis 2: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the FL definition of HQ 

middle school science teaching. This was tested with the quantitative and qualitative 

survey data. 

Null Hypothesis 3: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the national definition of 

HQ middle school science teaching. This was tested with the quantitative and qualitative 

survey data. 

Null Hypothesis 4: The definition of a HQ middle school science teacher according to 

leaders of FL private middle schools will not be different from the NSTA definition of 

HQ middle school science teaching. This was tested with the quantitative and qualitative 

survey data. 

Survey reliability.  A Cronbach alpha test and a split-half Spearman-Brown test 

of the survey results were used in order to determine internal consistency or reliability of 

the survey instrument in lieu of piloting the survey instrument.  A reliability coefficient 
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of 0.70 or higher suggests that the survey items have a relatively high internal 

consistency (Salkind, 2004).  A display of each test result is in Tables 14 and 15 below. 

Table 14 

Reliability Statistics: Survey Question 2 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on Standardized 

Items 

N of Items 

.508 .498 9 

Item-Total Statistics 

 Cronbach's Alpha if 
Item Deleted 

InFieldBA .509 

InFieldBS .478 

OutFieldStateCert .564 

Fully qualified in State and strong science content knowledge .529 

UnivGrad .465 

StateCollegeGrad .391 

IvyGrad .463 

InFieldMasters .404 

OutFieldMasters .462 

Cronbach's Alpha Part 1 Value .055 

  N of Items 5a 

 Part 2 Value .566 

  N of Items 4b 

 Total N of Items 9 

Correlation Between Forms .321 

Spearman-Brown Coefficient Equal Length .486 

 Unequal Length .488 

Guttman Split-Half Coefficient .474 

Note.  aThe items are: OutFieldStateCert, InFieldBA, InFieldBS, Fully qualified in State and strong science 
content knowledge, UnivGrad.  bThe items are: StateCollegeGrad, IvyGrad, InFieldMasters, 
OutFieldMasters. 

The Cronbach’s alpha test for survey question 2 results in .508, which is below 

the accepted value for measuring the same construct.  Removing the question item 
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regarding the importance of a candidate having an out-of-field degree with state 

certification would slightly increase the reliability with a Cronbach’s alpha value of .564, 

although this value is still below the accepted minimum of .70.  The Spearman-Brown 

Coefficient is also under .70 in both parts above, without removing any question items. 

The Cronbach’s alpha test for survey question 3 results in .855, which is optimal 

for measuring the reliability of the survey item (Salkind, 2004).  Additionally, removing 

any of the items from question 3 would decrease the reliability, although it would still be 

in the optimal range above .80.  The Spearman-Brown Coefficient is also above .80 in 

both parts, shown below in Table 1. 
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Table 15 

Reliability Statistics: Survey Question 3 

Cronbach's Alpha Cronbach's Alpha Based 
on Standardized Items 

N of Items  

.855 .866 5  

Item-Total Statistics Cronbach's Alpha if 
Item Deleted 

  

Instructional strategies 
for MS learners 

.827   

Dealings with MS 
students 

.829   

Diversity of learners .816   

Safe learning 
environment 

.823   

Learning experiences .828   

Cronbach's Alpha Part 1 Value .786 

  N of Items 3a 

 Part 2 Value .726 

  N of Items 2b 

 Total N of Items 5  

Correlation Between 
Forms 

.730   

Spearman-Brown 
Coefficient 

Equal Length .844  

 Unequal Length .848  

Guttman Split-Half 
Coefficient 

.776   

Note.  aThe items are: Instructional strategies for MS learners, Dealings with MS students, Diversity of 
learners.  bThe items are: Safe learning environment, Learning experiences. 
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Sample Demographics 

Of the 657 registered and accredited private MS in FL, 48 religiously affiliated 

schools and 18 non-religiously affiliated schools were unable to be contacted due to 

failed email addresses on file with the FLDOE, and the school no longer in operation.  

Therefore the population for religiously affiliated schools was decreased to 444, and the 

population for non-religiously affiliated schools was decreased to 147, with an overall 

total of 591 schools. 

A total of 119 responses were collected from the online survey.  Seventy-four 

responses were from religiously affiliated schools, 29 responses were from non-

religiously affiliated schools, and 16 responses did not identify a religious or non-

religious affiliation, as well as the range of tuition for the school.  Additionally, two 

respondents did not stipulate a religious or non-religious affiliation, however selected the 

low socioeconomic (SES) level for annual middle school tuition (≤ $7,999).  One 

respondent did not stipulate a religious or non-religious affiliation, however selected the 

high SES-level for annual middle school tuition (≥ $16,000).  Therefore, it was 

determined that those three responses were from non-religiously affiliated schools due to 

lack of selecting an affiliation.  Another respondent did not stipulate a school tuition and 

selected “other” as the religious affiliation. 

It was also found that within religiously affiliated, low-SES schools, responses 

did not include Episcopalian, Jewish, or Methodist private schools.  Within religiously 

affiliated, mid-SES schools, responses did not include Muslim private schools.  Lastly, 

within religiously affiliated, high-SES schools, responses did not include Christian 
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Fundamentalist, Jewish, Methodist, Muslim, or Other private schools.  Table 16 below 

outlines the specific known demographics of the sample. 

Table 16 

Sample: Known Demographics 

Sample Demographic Number of Respondents 

Non-religious, Low Annual Tuition (≤ $7,999) 4 

Non-religious, Mid Annual Tuition ($8,000–$15,999) 12 

Non-religious, High Annual Tuition (≥ $16,000) 13 

Total Non-religious 29 

Religious, Blank Tuition Other 1 

Religious, Low Annual 
Tuition (≤ $7,999) 

Catholic 24 

Christian Fundamentalist 5 

Episcopalian 0 

Jewish 0 

Methodist 0 

Muslim 1 

Other 12 

Total 43 

Religious, Mid Annual 
Tuition ($8,000–$15,999) 

Catholic 5 

Christian Fundamentalist 8 

Episcopalian 1 

Jewish 1 

Methodist 1 

Muslim 0 

Other 7 

Total 23 

Religious, High Annual 
Tuition (≥ $16,000) 

Catholic 1 

Christian Fundamentalist 0 

Episcopalian 6 

Jewish 0 

Methodist 0 

Muslim 0 

Other 1 

Total 8 
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Table 17 below outlines the unknown sample demographics. 

Table 17 

Sample: Unknown Demographics 

Unknown Sample Demographic Number of Respondents 

Annual School 
Tuition 

Religious Affiliation  

Blank Blank 16 

Total Unknown Sample 16 

 
Response Rate 

A total of 119 responses, or 20% of the total population (591) were received.  

Seventy-four responses (17%) were from religiously affiliated schools, 29 responses 

(20%) from non-religiously affiliated schools, and 16 responses (3%) did not specify a 

religious or non-religious affiliation.  Forty-seven responses (39%) identified as low-SES, 

annual tuition ≤ $7,999, 35 responses (29%) identified as mid-SES, annual tuition 

$8,000–$15,999, and 20 responses (17%) identified as high-SES, annual tuition ≥ 

$16,000.  A detailed outline of the response rate by each sample demographic is in Table 

18 below. 
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Table 18 

Response Rate by Demographic 

Socioeconomic Status (SES) and school 
religious affiliation 

Frequency Percent Valid Percent Cumulative 
Percent 

Valid Low SES, Catholic 24 20.2 20.2 20.2 

Low SES, Christian 
Fundamentalist 

6 5.0 5.0 25.2 

Low SES, Muslim 1 .8 .8 26.1 

Low SES, Other 14 11.8 11.8 37.8 

Low SES, Non-Religious 2 1.7 1.7 39.5 

Mid SES, Catholic 5 4.2 4.2 43.7 

Mid SES, Christian 
Fundamentalist 

8 6.7 6.7 50.4 

Mid SES, Episcopalian 1 .8 .8 51.3 

Mid SES, Jewish 1 .8 .8 52.1 

Mid SES, Methodist 1 .8 .8 52.9 

Mid SES, Other 7 5.9 5.9 58.8 

Mid SES, Non-Religious 12 10.1 10.1 68.9 

High SES, Catholic 1 .8 .8 69.7 

High SES, Episcopalian 6 5.0 5.0 74.8 

High SES, N/A 12 10.1 10.1 84.9 

High SES, Other 1 .8 .8 85.7 

Blank SES, Other 1 .8 .8 86.6 

Blank SES, Blank Religion 16 13.4 13.4 100.0 

Total 119 100.0 100.0  

 
Response rate per survey item.  The survey consisted of six total questions, with 

questions 1-3 being closed-ended and questions 4 to 6 being open-ended (See Appendix 

C).  Question 1 (response rate 87%) asked participants to select their school’s annual 

tuition and religious affiliation, if any.  Question 2 (response rate 100%) asked 

participants to rate items of importance when hiring a MS science teacher.  Question 3 

(response rate 100%) asked participants to rate the characteristics of a MS science teacher 

by their importance.  Question 4 (response rate 82%) asked participants what their major 

challenges are in hiring a MS science teacher who meets all of the characteristics listed in 
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question 3.  Question 5 (response rate 83%) asked participants to provide their definition 

of a HQ MS science teacher.  Lastly, question 6 (response rate 43%) provided 

participants the opportunity to write any additional thoughts about their perception of HQ 

MS science teachers.  Table 19 below outlines the response rate per survey item. 

Table 19 

Response Rate per Survey Item 

Question Number Numbered Answered Numbered Skipped Response Rate (%) 

1 103 16 87 

2 119 0 100 

3 119 0 100 

4 98 21 82 

5 99 20 83 

6 51 68 43 

 

Quantitative Analysis of Close-ended Survey Items 

Once segregated into religious affiliation and SES-level, responses were analyzed 

for descriptions and the congruency in defining HQ MS science teachers by entering the 

data into SPSS and using the chi-squared and paired samples tests, where p = 0.05 in both 

tests. 

Statistical analysis.  The segregation of data for analysis was evaluated for the 

percentage of responses that rated the importance of the HQ characteristics presented in 

the survey as either more important (4), or absolutely important (5).  Figures 2 through 6 

below show the percentage of HQ characteristics rated as a 4 or 5 (highly important) by 

SES level and religious affiliation. 
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Figure 2.  Highly important for an in-field BA degree, BS degree, or out-of-field degree 
with state certification. 
 

As shown in Figure 2 above, the majority of groups rated an in-field degree, either 

BA or BS, to be highly important, while very few rated an out-of-field degree with state 

certification to be highly important.  Additionally, almost all groups rate an in-field 

Master’s degree as highly important for HQ MS science teachers, and only the one high-

SES Catholic school and mid-SES Catholic school had 50% or more of their respective 

groups rate an out-of-field Master’s degree as more important for HQ MS science 

teachers.  Only 20% of the majority of groups rated a high importance for an out-of-field 

Master’s degree and many of the groups did not rate a high importance on either Master 

degree as shown in Figure 3 below. 
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Figure 3.  Highly important for an in-field or out-of-field master’s degree. 
 

Figure 4 below shows that the majority of groups rated a high importance for a 

HQ candidate graduating from a university program, less groups rated a high importance 

for a HQ candidate graduating from a state college program, and only a small number of 

groups rated a high importance for a HQ candidate to graduate from an Ivy League 

program. 
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Figure 4.  Highly important to graduate from a university program, state college program, 
or Ivy League program. 
 
 As discussed in Chapter Two, the NSTA has six recommendations for defining a 

HQ MS science teacher.  Recommendations 1 through 3 are presented by their frequency 

of high importance rating from each group in Figure 5 below, as NSTA_MS1, 

NSTA_MS2, and NSTA_MS3.  To review, recommendation 1 is for science content 

knowledge, recommendation 2 is for instructional strategies for MS student learning, and 

recommendation 3 is for positive dealings with MS student behavior patterns.  The vast 

majority of each group rated the NSTA recommendations 1 through 3 as highly 

important.  Only 50% of the low-SES, non-religiously affiliated schools gave a high 

importance rating for all three recommendations, and less than 60% of mid-SES, non-

religiously affiliated schools gave a high importance rating for recommendation 1. 
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Figure 5.  Highly important for NSTA MS recommendations 1 through 3. 

 The remaining three recommendations 4 through 6 are presented by their 

frequency of high importance rating from each group in Figure 6 below, as NSTA_MS4, 

NSTA_MS5, and NSTA_MS6.  Recommendation 4 is for supporting the diversity of 

learners, recommendation 5 is for creating a safe learning environment, and 

recommendation 6 is for incorporating independent and cooperative group learning 

experiences, with most of the time engaged in laboratory experiences.  Again, almost 

every group unanimously rated all three recommendations as highly important; however, 

only 50% of the low-SES, non-religious schools gave such a high rating for NSTA 

recommendations 4 through 6. 
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Figure 6.  Highly important for NSTA MS recommendations 4 through 6. 

Chi-square test.  A chi-square test is a nonparametric test that allows the 

researcher to determine if what is expected within a distribution of frequencies is the 

same as what is actually observed (Salkind, 2004).  The first null hypothesis states there 

is expected to be no difference in the definition of a HQ MS science teacher between 

leaders of FL private, non-religiously affiliated MS and leaders of FL private, religiously 

affiliated MS, and was tested using the quantitative and qualitative survey data against a 

paired samples t-test and chi-square test.  The remaining three null hypotheses state that 

there is expected to be no difference in how FL private MS leaders define a HQ MS 

science teacher and the FL, national, and NSTA definitions of a HQ MS science teacher.  
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These null hypotheses were tested using both the quantitative and qualitative data, and 

are addressed after converging both sets of data. 

Paired samples t-test.  The paired samples t-test evaluates a comparison of means 

from two groups and determines any statistical significance in the differences between 

the scores (Salkind, 2004).  The paired samples t-test between private, religiously 

affiliated MS and private, non-religiously affiliated MS also address the first null 

hypothesis stated above.  A total of nine pairs of data were tested in order to determine 

any statistical difference between school leaders of religiously affiliated private MS and 

school leaders of non-religiously affiliated private MS.  The results of the paired samples 

t-test show that there is only a slightly significant difference between leaders in ranking 

the importance of a candidate having an out-of-field degree with state certification, and in 

ranking the importance of a candidate being fully qualified to teach science in their state 

and has a strong knowledge of science content, the NSTA MS Standard 1.  The 

remaining seven pairs have a significance value greater than the p-value, .05, and 

therefore show that there is no difference between the importance rankings between FL 

private MS leaders.  Table 20 below shows the full results of the paired samples test. 
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Table 20 

Paired Samples t-Test 

Survey Item Rated by Religiously Affiliated (R) and 
Non-religiously Affiliated (NR) 

Paired Differences t df Sig. (2-
tailed) 

 95% Confidence Interval 
of the Difference 

   

Upper 

Pair 1 NR_InFieldBA - R_InFieldBA 342 -.915 28 .368 

Pair 2 NR_InFieldBS - R_InFieldBS .770 1.471 27 .153 

Pair 3 NR_OutFieldStateCert - R_OutFieldStateCert -.034 -
2.174 

28 .038 

Pair 4 NR_NSTA_MS1 - R_NSTA_MS1 -.026 -
2.188 

28 .037 

Pair 5 NR_NSTA_MS2 - R_NSTA_MS2 .379 .901 25 .376 

Pair 6 NR_NSTA_MS3 - R_NSTA_MS3 .330 .625 25 .538 

Pair 7 NR_NSTA_MS4 - R_NSTA_MS4 .622 1.570 25 .129 

Pair 8 NR_NSTA_MS5 - R_NSTA_MS5 .175 -.372 25 .713 

Pair 9 NR_NSTA_MS6 - R_NSTA_MS6 .252 -.272 25 .788 

 
 Chi-square test analysis.  The same nine pairs were tested with the chi-square test 

for correlation.  Within all cross tabulation results, the assumption of the chi-square test 

was violated since more than 20.0% of the expected count values were less than 5.  

Therefore, it was appropriate to compare the Likelihood Ratio from each cross tabulation.  

The Likelihood Ratio for all nine chi-square tests were larger than the p-value, .05.  The 

full results of the chi-square tests completed for all nine pairs can be found in Appendix 

F.  Tables 21 and 22 below present the results of measuring the congruency of these 

leaders’ definitions for each theme, using the paired samples t-test and the chi-square 

Likelihood Ratios. 
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Table 21 

Paired Samples t-Test Measuring Congruency in Defining HQ MS Science Teachers 

From Leaders of Private Religious and Private Non-Religious Middle Schools 

Theme Paired 
Samples 

t-Test 
Sig. (2-
tailed) p 
= 0.05 

Flexibility of Policy for Science Teaching- State of FL (In-Field BA) .368 

Flexibility of Policy for Science Teaching- State of FL (In-Field BS) .153 

Definition of HQ/ HQ for MS Teaching- State of FL/National .038 

Definition of HQ/ HQ for MS Teaching- NSTA_MS1 (Science content knowledge) .037 

Definition of HQ/ HQ for MS Teaching- NSTA_MS2 (Instructional strategies for MS student 
learning) 

.376 

Definition of HQ/ HQ for MS Teaching- NSTA_MS3 (Dealings with MS student behavior 
patterns) 

.538 

Definition of HQ/ HQ for MS Teaching- NSTA_MS4 (Diversity of learners) .129 

Definition of HQ/ HQ for MS Teaching- NSTA_MS5 (Safe learning environment) .713 

Definition of HQ/ HQ for MS Teaching- NSTA_MS6 (Learning experiences) .788 
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Table 22 

Chi-square Test Measuring Congruency in Defining HQ MS Science Teachers From 

Leaders of Private Religious and Private Non-Religious Middle Schools 

Theme Chi-Square Test 
(Likelihood Ratio) p = 0.05 

Flexibility of Policy for Science Teaching- State of FL (In-Field BA) .145 

Flexibility of Policy for Science Teaching- State of FL (In-Field BS) .831 

Definition of HQ/ HQ for MS Teaching- State of FL/National .249 

Definition of HQ/ HQ for MS Teaching- NSTA_MS1 (Science content 
knowledge) 

.375 

Definition of HQ/ HQ for MS Teaching- NSTA_MS2 (Instructional 
strategies for MS student learning) 

.504 

Definition of HQ/ HQ for MS Teaching- NSTA_MS3 (Dealings with MS 
student behavior patterns) 

.540 

Definition of HQ/ HQ for MS Teaching- NSTA_MS4 (Diversity of 
learners) 

.151 

Definition of HQ/ HQ for MS Teaching- NSTA_MS5 (Safe learning 
environment) 

.301 

Definition of HQ/ HQ for MS Teaching- NSTA_MS6 (Learning 
experiences) 

.301 

 
The quantitative results for the paired samples t-test and chi-square test were converged 

with the results of the qualitative data and are presented in the next section. 

Qualitative Analysis of Open-ended Survey Items 

 Responses to open-ended survey questions provided participants the opportunity 

to give specific details regarding their perception of a HQ MS science teacher, which was 

limited with the quantitative research.  A specific finding from non-religiously affiliated 

schools revealed that a HQ MS science teacher offers the school something extra-

curricular and beyond their teaching requirements, like coaching.  Another finding from 
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religiously affiliated schools revealed that a HQ MS science teacher is flexible with the 

day to day operations of the school and with teaching assignments, as they tend to prefer 

science teachers who are “trained in a broad science field.”  Both non-religious and 

religiously affiliated school leaders consistently remarked that HQ MS science teachers 

can make a strong connection with their students and develop an appropriate student-

teacher relationship which is necessary for “meeting the learning goals of the course.”

All responses received for open-ended questions 4 through 6 were segregated into 

MS leaders of private, religiously affiliated and private, non-religiously affiliated MS, 

and then segregated into their respective categories in Table 11 (in Chapter Three), and 

coded.  A total of 23 final codes were used with respective magnitude codes as seen 

below in Table 23. 
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Table 23 

Qualitative Final and Magnitude Coding 

Final Code Magnitude Code 

Lack of Candidates 1 

Content Knowledge 2 

Adolescent Behavior 3 

Instructional Strategies 4 

Alignment with Mission 5 

Admin Practices 6 

Lab Activities 7 

Affording Candidates 8 

Teacher Certification 9 

Safe Learning Environment 10 

Customer Satisfaction 11 

FL/Nat'l HQ 12 

NSTA HQ 13 

Passion for Science 14 

Professional Growth 15 

Science Degree 16 

Science Education Degree 17 

Science Graduate Degree 18 

Science Research Experience 19 

Student-Teacher Relationship 20 

Beyond Teaching 21 

Flexible 22 

Technology Trained 23 
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The largest demographic that responded to the open-ended survey questions was 

low-SES, Catholic private school leaders with 23.85% of the responses.  A chi-squared 

and paired samples t-test of the magnitude coding for the qualitative data on the 

definition of a HQ MS science teacher also was larger than the p-value, .05, allowing the 

researcher to fail to reject null hypothesis 1: The definition of a HQ MS science teacher 

will not be different between leaders of FL private middle schools, and conclude that 

there is no difference between FL private MS leaders in defining a HQ MS science 

teacher.  The results of the paired samples test and chi-square test for the qualitative 

survey responses are in respective Tables 24 and 25 below. 

Table 24 

Qualitative Paired Samples t-Test 

Religiously Affiliated (R) and Non-
religiously Affiliated (NR) 

Qualitative Definition of HQ 

Paired Differences t df Sig. (2-tailed) 

95% Confidence 
Interval of the 

Difference 

Upper 

Pair 1 Rel_HQ_QualDef - 
NR_HQ_QualDef 

.67938 -1.400 59 .167 
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Table 25 

Qualitative Chi-square Tests 

Qualitative Chi-square Tests Value df Asymp. Sig. (2-sided) 

Pearson Chi-square 134.304a 153 .859 

Likelihood Ratio 93.152 153 1.000 

Linear-by-Linear 
Association 

.025 1 .873 

N of Valid Cases 60   

Note.  a180 cells (100.0%) have expected count less than 5. The minimum expected count is .02. 
 
Figure 7 below shows the percentage of qualitative responses by each demographic. 

 

 
 
 
Figure 7.  Percentage of qualitative responses by SES and religious affiliation. 
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 HQ definition.  Based on their qualitative responses, it was found that the 

definition of a HQ middle school science teacher is one who displays a passion for 

science, uses a variety of instructional strategies for MS students with the majority of 

class time spent engaged in laboratory activities, one who develops a good rapport with 

and can relate to their MS students, one who holds a degree in science and demonstrates 

strong content knowledge, and one who is trained in pedagogy for MS students and is 

consistently growing professionally to adapt to best practices in the field. 

When asked to define a HQ MS science teacher, survey question 5, the top three 

responses were: (1) 22%, someone with a “passion about teaching science” and “one who 

loves the subject and is willing to do whatever it takes to pass that love on to the 

students,” (2) 21.5%, someone who “implements educational best practices” and has the 

“ability to make it understandable to middle schoolers [sic],” and (3) 13.5%, someone 

who “relates to M.S. students” and has a “good rapport with middle school aged students, 

ability to have fun with the students.”  Six percent of the responses stated that candidates 

holding a “teaching certification in science” is HQ, although only 0.5% of the responses 

specifically stated that HQ is the same as what the FL/National definitions for HQ are by 

referring to “question 2 above.” 

Responses by religious affiliation.  With the majority of respondents to open-

ended questions being Catholic private schools, it is not surprising that religiously 

affiliated schools had a greater response within each respective theme.  However, there 

were five themes in which non-religiously affiliated schools responded far greater than 

their religious counterparts.  In defining a HQ MS science teacher, non-religiously 

affiliated schools defined candidates as “someone who has those qualities and who can 
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build relationships with students to motivate them to pursue science,” someone with the 

[NSTA characteristics] “as question 3,” and “an educator who has experience with 

science in practice, in the classroom, works well with others, and desires to continually 

grow and improve as an educator.”  An additional thought from one non-religious school 

regards administrative practices to support teachers, stating “we must be able to support 

high level teachers with high level technology and material to facilitate application of 

concepts and hands-on inquiry-based learning opportunities and field trips.”  In defining 

a HQ MS science teacher, only non-religiously affiliated schools gave statements 

referring to the FL/Nat’l definition for HQ, and only religiously affiliated schools stated 

that candidates should have a science education degree. 

Religiously affiliated schools defined a HQ MS teacher as “Someone whose 

passion for science inspired the person to pursue advanced study in science AND whose 

instinct as an educator is to value the natural energy and curiosity of middle school 

students.”  One respondent further stated “The best middle school science teacher is 

engaging, knowledgeable, understanding and dedicated to learning of science and 

providing hands on approaches to learning,” while another theme was someone who is 

“Degreed, certified, able to manage a lab, relates to middle school students.”  Another 

common theme among religiously affiliated schools was the alignment with the school’s 

beliefs, with statements like “fully cognizant of ethical, moral, and Catholic issues in 

science”, “able to teach science, according to God’s Word,” “can integrate science 

lessons with a Bible verse,” and “positive Christian role-model.”  Figure 8 below shows 

the percentage of responses received for defining a HQ MS science teacher in a FL 

private school. 
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Figure 8.  FL private MS leaders definition of HQ MS science teacher. 

Major challenges.  When asked about the major challenges school leaders have 

with finding a candidate that meets all of the NSTA characteristics for HQ, survey 

question 4, the top three responses were: (1) 28.69%, a lack of candidates to choose from, 

(2) 18.03%, candidates who know and understand adolescent behavior, and (3) 14.75%, 

affording such a teacher with the NSTA characteristics.  The remaining challenges for 

private school leaders included finding candidates who can provide customer satisfaction 

in “meeting the demands of parents,” those who can “make a safe environment for all in 

the class,” those holding “state certification for science,” those who would regularly 

conduct lab activities with “direct hands on activities for each lesson,” those who were 

aligned with the school’s mission and have an “understanding of the culture of the 
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school,” those who “implement educational best practices” and are “using cutting edge 

learning strats [sic] to effectively engage and educate students,” and those who have “a 

high degree of knowledge in science.” 

Religiously affiliated schools had a greater frequency of comments regarding 

major challenges with hiring science teachers who hold the NSTA characteristics stated.  

Additionally, only religiously affiliated schools noted a major challenge in finding a 

candidate who holds those characteristics and is aligned with their school’s mission, 

engages students in lab activities regularly, is certified to teach in the state, provides a 

safe learning environment, and can provide satisfactory customer service to parents.  

Furthermore, just over 9% of school leaders stated a challenge with “how to determine 

how the candidate meets those characteristics” since “It is also hard to measure or 

anticipate how someone will do in a real classroom situation.”  This is listed in Figure 9 

below as “Admin Practices,” along with the other major challenges that were stated. 
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Figure 9.  Major challenges with finding HQ MS science teachers. 

 Additional leader thoughts.  When asked to provide any additional thoughts, 

survey question 6, respondents strongly reiterated the importance of candidates being up 

to date with instructional strategies for MS learners (20.69%) and the importance of 

candidates developing a good rapport with students (18.97%).  Many school leaders 

reiterated the same characteristics as found in the response to open-ended survey question 

5, their definition of HQ.  However, 3.4% of the religiously affiliated responses to survey 

question 6 stated that HQ candidates must be “flexible,” as “flexibility is an important 

trait,” and 1.7% of the non-religiously affiliated responses stated that “The modern 

teacher can’t just be a teacher and needs to have things to offer to a school in extra-
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curricular as well,” which is coded above as “beyond teaching.”  Lastly, school leaders 

responding to question six reiterated much of what was previously stated; however, only 

non-religiously affiliated responses mentioned the importance of a candidate being able 

to offer the school something beyond their teaching requirements, while only religiously 

affiliated responses mentioned the importance of a candidate being flexible.  A 

percentage of each code that was stated in survey question 6 is in Figure 10 below. 

 

 
 
 
Figure 10.  Additional thoughts from private MS leaders in defining HQ science teachers. 

A summary table of themes and percentage of frequency is presented next. 
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Table 26 

Percentage of the Frequency of Themes to Open-ended Survey Responses 

Survey Question Private Non-religious Response Theme 
and Percentage 

Private Religious Response Theme and 
Percentage 

4. Leaders’ 
challenges with hiring 

candidates meeting 
their definition 

Lack of Candidates 22.8 Lack of Candidates 77.2 
Content Knowledge 25.1 Content Knowledge 75.3 
Adolescent Behavior 40.8 Adolescent Behavior 59.1 

Instructional Strategies 12.5 Instructional Strategies 87.5 
  Alignment with Mission 100 

Admin Practices 18.2 Admin Practices 81.9 
  Lab Activities 100 

Affording Candidates 16.8 Affording Candidates 83.4 
  Teacher Certification 100 
  Safe Learning Environment 100 
  Customer Satisfaction 100 

5. Leaders’ definition 
of a HQ MS Science 

Teacher 

FL/Nat'l HQ 100   
NSTA HQ 75 NSTA HQ 25 

Adolescent Behavior 21.4 Adolescent Behavior 78.5 
Instructional Strategies 25.6 Instructional Strategies 74.4 

Alignment with Mission 33.3 Alignment with Mission 66.6 
Science Degree 33.3 Science Degree 66.6 

  Science Education Degree 100 
Science Research Experience 75 Science Research Experience 25 

Lab Activities 23.1 Lab Activities 77 
Passion for Science 22.7 Passion for Science 77.3 

Teacher Certification 16.6 Teacher Certification 83.3 
Safe Learning Environment 25 Safe Learning Environment 75 

Professional Growth 33.4 Professional Growth 66.7 
Student-Teacher Relationship 25.9 Student-Teacher Relationship 73.7 

Technology Trained 66.7 Technology Trained 33.3 
6. More thoughts   Lack of Candidates 100 

  Adolescent Behavior 100 
Instructional Strategies 25 Instructional Strategies 75 

  Alignment with Mission 100 
Admin Practices 100   

  Lab Activities 99.8 
Affording Candidates 33.3 Affording Candidates 66.6 

  Teacher Certification 100 
Passion for Science 14.3 Passion for Science 85.5 

  Professional Growth 100 
  Science Degree 100 

Student-Teacher Relationship 18.2 Student-Teacher Relationship 81.9 
Beyond Teaching 100   

  Flexible 100 
  Technology Trained 100 
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Congruency of Leaders’ Views of Policy and Definitions of HQ 

 All survey responses received were grouped together to determine a percentage of 

frequency and rated as definitely congruent, somewhat congruent, or not at all congruent 

to the FL, national, and NSTA policies on HQ MS science teachers using the congruency 

rubric found in Appendix F.  For example, if at least 76% of survey respondents selected 

4 or 5 on questions 2a and 2b and/or at least 76% of the open-ended responses 

thematically matched the policy presented, those responses were rated as definitely 

congruent.  The percentage of congruency from the quantitative survey responses 2 to 3, 

and the qualitative survey responses 4 to 6 with the total private school leader percentage 

of congruency is presented in table 27 below.  All themes with a total percentage 

equating to definitely congruent are shaded in Table 27. 
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Table 27 

Congruency of FL School Leaders’ Views of Policies and Definitions of HQ MS Science 

Teachers 

Theme Private school, 
Non-religious 
% Congruency 

Private school, 
Religious % 
Congruency 

Private School 
Leaders Total 
% Congruency 

Flexibility of Policy for Science Teaching- State of 
FL (Answered 4 or 5 to survey question 2a) 

72 (Somewhat 
congruent) 

85 (Definitely 
congruent) 

11 (Somewhat 
congruent) 

Flexibility of Policy for Science Teaching- State of 
FL (Answered 4 or 5 to survey question 2b) 

97 (Definitely 
congruent) 

92 (Definitely 
congruent) 

81 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- State of 
FL/National (Ans. 4 or 5 to survey question 2c) 

38 (Not at all 
congruent) 

54 (Somewhat 
congruent) 

69 (Somewhat 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Answered 4 or 5 to survey question 2d: Science 

content knowledge) 

79 (Definitely 
congruent) 

91 (Definitely 
congruent) 

76 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Answered 4 or 5 to survey question 3a: 

Instructional strategies for MS student learning) 

90 (Definitely 
congruent) 

93 (Definitely 
congruent) 

80 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Answered 4 or 5 to survey question 3b: Dealings 

with MS student behavior patterns) 

86 (Definitely 
congruent) 

97 (Definitely 
congruent) 

82 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Ans. 4 or 5 to srv. ques. 3c: Diversity of learners) 

90 (Definitely 
congruent) 

97 (Definitely 
congruent) 

82 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Answered 4 or 5 to survey question 3d: Safe 

learning environment) 

90 (Definitely 
congruent) 

100 (Definitely 
congruent) 

84 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(Answered 4 or 5 to survey question 3e: Learning 

experiences) 

86 (Definitely 
congruent) 

95 (Definitely 
congruent) 

79 (Definitely 
congruent) 

Definition of HQ- State of FL/National (open-
ended survey responses) 

35 (Not at all 
congruent) 

32 (Not at all 
congruent) 

33 (Not at all 
congruent) 

Definition of HQ for MS Teaching- State of 
FL/National (open-ended survey responses 

35 (Not at all 
congruent) 

32 (Not at all 
congruent) 

33 (Not at all 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Science content 

knowledge) 

60 (Somewhat 
congruent) 

60 (Somewhat 
congruent) 

60 (Somewhat 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Instructional 

strategies for MS student learning) 

60 (Somewhat 
congruent) 

63 (Somewhat 
congruent) 

62 (Somewhat 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Dealings with MS 

student behavior patterns) 

85 (Definitely 
congruent) 

76 (Definitely 
congruent) 

78 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Diversity of 

learners) 

45 (Not at all 
congruent) 

52 (Somewhat 
congruent) 

50 (Somewhat 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Safe learning 

environment) 

90 (Definitely 
congruent) 

97 (Somewhat 
congruent) 

95 (Definitely 
congruent) 

Definition of HQ/ HQ for MS Teaching- NSTA 
(open-ended survey responses: Learning 

experiences) 

90 (Definitely 
congruent) 

97 (Somewhat 
congruent) 

95 (Definitely 
congruent) 
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Themes in which private school leaders are definitely congruent with are italicized in the 

table. 

Overall, with respect to flexibility in the FL policy for HQ MS science teachers in 

which a candidate holds a BA or BS degree in science and does not have professional 

state certification, the participants are somewhat congruent with holding a BA, and 

definitely congruent with holding a BS, as revealed by the closed-ended responses, and 

not at all congruent as revealed in the open-ended responses.  The definition of a HQ MS 

science teacher from FL private MS leaders is somewhat congruent with the FL and 

national definitions of a HQ MS science teacher.  According to the closed-ended survey 

responses, the participants are definitely congruent with all six of the NSTA 

characteristics for HQ MS science teachers.  However, according to the open-ended 

survey responses, the participants are definitely congruent with three of the NSTA 

characteristics, and somewhat congruent with the remaining three. 

Therefore, the researcher rejects both null hypotheses 2: The definition of a HQ 

MS science teacher according to leaders of FL private middle schools will not be 

different from the FL definition of HQ MS science teaching, and null hypothesis 3: The 

definition of a HQ MS science teacher according to leaders of FL private MS will not be 

different from the National definition of HQ MS science teaching.  Furthermore, the 

researcher fails to reject null hypothesis 4: The definition of a HQ MS science teacher 

according to leaders of FL private MS will not be different from the NSTA definition of 

HQ MS science teaching.  Table 28 below presents a summary of the null hypotheses and 

results. 
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Table 28 

Summary of Hypotheses and Results 

Null Hypothesis Result 

H01: The definition of a HQ middle school science teacher will not be different 
between leaders of FL private middle schools. 

Failed to Reject 

H02: The definition of a HQ middle school science teacher according to leaders of 
FL private middle schools will not be different from the FL definition of HQ 

middle school science teaching. 

Rejected 

H03: The definition of a HQ middle school science teacher according to leaders of 
FL private middle schools will not be different from the National definition of HQ 

middle school science teaching. 

Rejected 

H04: The definition of a HQ middle school science teacher according to leaders of 
FL private middle schools will not be different from the NSTA definition of HQ 

middle school science teaching. 

Failed to Reject 

 
Chapter Summary 

 This chapter presented the analyses of the data retrieved from the document 

analysis and survey instrument to answer the research questions concerning how FL 

private MS leaders define a HQ MS science teacher, how congruent the definitions from 

leaders of FL private, non-religiously affiliated and FL private, religiously affiliated MS 

are, and how congruent the FL private MS leaders’ definitions of HQ MS science 

teachers are with the FL, national, and NSTA definitions.  On the survey, participants 

rated the importance of characteristics described by the FL, national, and NSTA 

definitions when seeking a HQ MS science teacher.  The survey responses, as entire 

groups, received from non-religiously affiliated schools and religiously affiliated schools 

were all congruent, with the exception of ranking the importance of a candidate having an 

out-of-field degree with state certification, and in ranking the importance of a candidate 

being fully qualified to teach science in their state and has a strong knowledge of science 

content, the NSTA MS Standard 1. 
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 When the survey responses were segregated into specific religious affiliations and 

SES levels, the definition of a HQ MS science teacher was congruent among all 

demographics, with the exception of the low and middle-SES, non-religiously affiliated 

schools.  Only 50% of the low-SES non-religiously affiliated schools gave a high 

importance rating for all six NSTA recommendations, and less than 60% of mid-SES 

non-religiously affiliated schools gave a high importance rating for NSTA 

recommendation 1, science content knowledge.  Another area that did not show 

congruency among all school leaders was in the importance of a HQ candidate graduating 

from an Ivy League program, in which only a small number of demographics rated this 

highly important. 

 Responses to open-ended survey questions provided details that were missed with 

the quantitative research.  They revealed that non-religiously affiliated schools value a 

MS science teacher as HQ if they can offer the school something extra-curricular and 

beyond their teaching requirements, like coaching.  They also revealed that religiously 

affiliated schools value a MS science teacher as HQ if they are flexible with the day to 

day operations of the school and with teaching assignments, as they tend to prefer science 

teachers who are “trained in a broad science field.”  Within all private schools, the 

qualitative data revealed the importance of HQ MS science teachers in being passionate 

about science and their craft of teaching, as well as, able to develop a good rapport with 

their MS students.  Chapter Five provides a discussion of the findings, conclusions, and 

recommendations for future research.
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CHAPTER V. CONCLUSION

This chapter restates the research problem and reviews the methods used in this 

study.  The chapter then provides a summary of the quantitative and qualitative findings, 

in addition to the convergence of these sets of findings, and presents conclusions and 

implications.  The chapter concludes with recommendations for further research 

regarding policy, university practices, private MS leaders, and HQ MS science teachers 

in private school settings. 

Restatement of Research Problem 

 As discussed in Chapter One, it is essential for the next generation of learners to 

acquire STEM skills and knowledge as such skills are necessary for the scientific 

advancements and technological innovations of the twenty-first century (Tytler et al., 

2008).  According to the NSTA (2014), the interest and enthusiasm for science must be 

present for students in the middle grade years in order for upcoming generations of 

learners to take an interest in STEM related careers.  Although effective school principals 

have a large role in creating more positive working conditions for science and math 

teachers (Johnson et al., 2012), MS teaching positions are known as a last resort in the 

teaching profession, leaving MS leaders struggling to find teachers, especially HQ 

science teachers (Darling-Hammond & Youngs, 2002). 

 It was the purpose of this study to determine how leaders of FL private, 

religiously affiliated and non-religiously affiliated MS define HQ MS science teachers, 

and how similar or different their definitions are.  Another purpose of this study was to 
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determine how congruent FL private MS leaders’ definitions are with FL, national, and 

NSTA definitions.  Lastly, the study aimed to determine the major challenges these 

private MS leaders have in hiring MS science teachers who have the characteristic of the 

NSTA definition for HQ. 

Review of Methods 

 A convergent mixed methods design (Creswell, 2014) was used, in which 

qualitative and quantitative data were collected in parallel, analyzed separately, and then 

merged.  The researcher created a six-question, closed and open-ended survey (see 

Appendix B) via Survey Monkey that was shared with private MS leaders and took 

approximately 10 to 15 minutes to complete.  Three closed-ended survey questions were 

used to collect the quantitative data.  The quantitative survey responses were segregated 

into religious affiliation and SES level, then analyzed for the congruency in defining HQ 

MS science teachers by entering the data into SPSS and using the chi-squared and paired 

samples t-tests, where p = 0.05 in both tests, and shown in Tables 21 and 22 (in Chapter 

Four). 

 Three open-ended survey questions were used to collect the qualitative data.  

These data were also segregated into religious affiliation and SES level, then analyzed for 

congruency with the FL, national, and NSTA definitions for HQ by comparing the 

definitions of HQ MS science teachers with the percentage of categorized theme 

responses to survey questions 4 to 6.  The complete congruency rubric can be found in 

Appendix F. 
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Limitations and Delimitations of the Study 

 Limitations were identified in this study.  First, the study had a small sample size.  

A total of 519 candidates were invited, however, 119 leaders completed the online 

survey.  The overall response rate was 20.0%.  This low response rate presents a 

challenge to the credibility of the study and generalizability (Rogelberg & Stanton, 2007).  

School leaders were invited to take the survey during the school year at the end of 

September, and this may have not been the best time. 

 A second limitation was the researcher’s access to emails of each FL private MS 

leader.  The researcher depended on the FL state directory of private schools for 

obtaining emails, however, many of the emails were directed to a general email inbox for 

the school.  Therefore, it is possible the survey invitation was delivered to a “junk” email 

folder and/or to a person other than the school leader, who would have had to forward the 

email.  Additionally, the utilization of the web for the survey may have limited the 

response rate as Kaplowitz, Hadlock, and Levine (2004) stated that typical response rates 

for web surveys are less than 30%. 

 Lastly, a limitation of sample bias was identified.  Since the participation in the 

study was optional, school leaders who potentially had no interest in the topic may have 

easily declined participation, leaving a possibility for subject bias.  Furthermore, Trochim 

(2001) added that participants in a survey may attempt to make themselves look better to 

the researcher, thus not answering the questions in full truth.  Since the survey responses 

are completely anonymous, the level of science knowledge and background of the 

participant cannot be known, perhaps skewing their definition of a HQ MS science 

teacher. 
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 Delimitations consisted of the researcher including only FL private MS leaders in 

the sample to take the online survey.  The survey was also delimited by measuring 

congruency with the FL, national, and NSTA definitions of a HQ MS science teacher. 

Summary of Results 

 The first research question for the study was to determine how FL private MS 

leaders define HQ MS science teachers.  The quantitative data showed that a HQ MS 

science teacher is one who is degreed in science, although they need not have state 

certification in the subject.  Such candidates are up to date with instructional strategies 

for MS learning, know how to deal positively with MS student behavior patterns, support 

diverse learners, and effectively deals with gender/equity issues.  Additionally, a HQ MS 

science teacher creates a safe learning environment that incorporates independent and 

cooperative group learning experiences, with the majority of class time spent with 

students engaged in a lab investigation. 

 In answering the first research question for the study, the qualitative data showed 

that a HQ MS science teacher is passionate about science, has sufficient pedagogical 

skills, and can develop an appropriate relationship with their MS students.  In addition, 

non-religiously affiliated school leaders stated the importance of a HQ MS science 

teacher in having science research experience, technology training and the ability to offer 

the school something beyond their teaching duties, while religiously affiliated school 

leaders expressed an importance for candidates to be aligned with their respective school 

mission, hold a science education degree and continually grow professionally. 

 The second research question for the study was to determine the congruency in 

the definitions from leaders of FL private, non-religiously affiliated and FL private, 
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religiously affiliated MS on HQ MS science teaching.  Related to the research question 

was null hypothesis 1: The definition of a HQ MS science teacher will not be different 

between leaders of FL private MS. 

Using the quantitative data collected, the results of only two of the nine paired 

samples t-test show that there is a slightly significant difference between leaders in 

ranking the importance of a candidate having an out-of-field degree with state 

certification, and in ranking the importance of a candidate being fully qualified to teach 

science in their state and has a strong knowledge of science content, the NSTA MS 

recommendation 1.  The remaining seven pairs have a significance value greater than p, 

.05, and therefore show that there is no difference between the importance rankings 

between private MS leaders.  The same nine pairs were tested with the chi-square test for 

correlation and resulted in Likelihood Ratios larger than the p-value, .05. 

Using the magnitude coding of the qualitative data, the paired samples t-test and 

chi-squared test also showed no difference in the definition of a HQ MS science teacher 

between non-religiously affiliated and religiously affiliated private school leaders.  This 

allowed the researcher to fail to reject null hypothesis 1: The definition of a HQ MS 

science teacher will not be different between leaders of FL private MS, and conclude that 

there is no difference between these FL private MS leaders in defining a HQ MS science 

teacher. 

The third, and final, research question for the study was to determine the 

congruency between the FL private MS leaders’ definitions of HQ MS science teachers 

with the FL state, national, and NSTA definitions.  There were three null hypotheses to 

be tested associated with this research question: 
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Null Hypothesis 2: The definition of a HQ MS science teacher according to leaders of FL 

private MS will not be different from the FL definition of HQ MS science teaching. 

Null Hypothesis 3: The definition of a HQ MS science teacher according to leaders of FL 

private MS will not be different from the National definition of HQ MS science teaching. 

Null Hypothesis 4: The definition of a HQ MS science teacher according to leaders of FL 

private MS will not be different from the NSTA definition of HQ MS science teaching. 

 The quantitative data showed that the definition of a HQ MS science teacher from 

FL private MS leaders is not at all congruent with the FL and national definitions of a HQ 

MS science teacher and is definitely congruent with all six of the NSTA characteristics 

for HQ MS science teachers.  The qualitative data showed that the definition of a HQ MS 

science teacher from FL private MS leaders is not at all congruent with the FL and 

national definitions of a HQ MS science teacher, is definitely congruent with three of the 

NSTA characteristics for HQ MS science teachers, and somewhat congruent with the 

remaining three NSTA characteristics for HQ MS science teachers.  Therefore, the 

researcher rejected both null hypotheses 2 and 3, and failed to reject null hypothesis 4. 

Revised Conceptual Framework 

 Based upon the findings of this study, the researcher revised the conceptual 

framework first presented in Chapter One.  As first presented, the framework relating the 

national and FL policies to FL HQ MS Science Teachers and MS Science Teacher Prep is 

the same: National policy drives FL policy, which drives FL HQ MS Science Teachers.  

These HQ teachers are defined by, and drive, MS Science Teacher Prep.  Teacher Prep, 

then, also is determined by national and FL policies, and drives these policies.  Lastly, 

Teacher Prep is completed by either a science degree, secondary science education 
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degree, or elementary education degree.  This is the layout of how public schools operate, 

as well as private schools, if they so choose.  This part of the framework has remained the 

same. 

This revised framework further shows that FL private MS leaders’ definitions for 

HQ MS science teaching is mostly disconnected from the National HQ Policy (NCLB & 

RTTT), as well as the FL HQ Policy, although some leaders identified HQ with state 

certification.  The connection between these leaders and the national and FL policies for 

HQ is noted with a semi-dashed/dotted line to represent that there is not a strong 

connection.  This replaces the dashed line in the original framework in Chapter One.  

However, these leaders’ definitions are strongly connected to the NSTA HQ Policy, 

which is now noted with a heavy, solid line in the framework, replacing a dashed line in 

the original framework.  Solid lines between these leaders’ definitions and degree types 

were added since these FL private MS leaders consistently connected a candidate holding 

a science degree or secondary science education degree to HQ MS science teaching.  

Additionally, a solid, thick line connects these leaders and Passion for Science in the 

framework since these leaders consistently claimed that passion was necessary for HQ 

MS science teaching.  Lastly, leaders of private, religiously affiliated schools and leaders 

of private, non-religiously affiliated schools mostly share a common definition of HQ MS 

science teacher, however some leaders of private, religiously affiliated schools equate 

religious teachings like creationism and integrating biblical principles into science 

lessons as HQ MS science teaching.  The revised framework has a solid line between 

these two school leaders in addition to the original dashed line (see Figure 11).  The 

revised conceptual framework is shown in Figure 11 below. 
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Figure 11.  Framework of HQ MS science teaching from the perspective of FL private 
MS leaders. 
 
Conclusions 

 Science education in the United States has unfortunately been struggling to 

compete with other developed nations (Darling-Hammond & Youngs, 2002).  In the 

midst of a call for innovation in science education, private MS leaders are tasked to 

overcome significant challenges in recruiting HQ MS science teachers.  Based on the 

findings of this study, three conclusions are presented that inform policy regarding HQ 

MS science teaching: (1) congruency of the definition of a HQ MS science teacher 

among FL private MS leaders and between these leaders and the FL, national, and NSTA 

definitions for HQ MS science teacher preparation programs; (2) challenges faced by 

private MS leaders in hiring a HQ MS science teacher; and (3) direction for future 

research in this new and unchartered territory. 

 The first conclusion of the study is that these FL private MS leaders define a HQ 

MS science teacher as one who displays a passion for science, uses a variety of 
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instructional strategies for MS students with the majority of class time spent engaged in 

laboratory activities, one who develops a good rapport with and can relate to their MS 

students, one who holds a degree in science and demonstrates strong content knowledge, 

and one who is trained in pedagogy for MS students and is consistently growing 

professionally to adapt to best practices in the field.  This definition shows that these 

leaders agree with the NSTA, however, these leaders consistently add the importance of a 

MS science teacher to have a passion for science in order to be HQ.  This passion is more 

than an interest in their subject; it includes the desire to want to grow professionally in 

the field and to excite their students with their natural love of science.  Research speaks 

to the importance for MS science teachers to have specific training for working with their 

students’ age group and for capturing their students’ interests and enthusiasm for science 

(NSTA, 2014; Strate et al., 2013), which has been confirmed by these private middle 

school leaders.  Additionally, this study confirms research regarding the importance of a 

well-qualified teacher to have both the content knowledge and pedagogy, rather than just 

one or the other alone (Darling-Hammond & Youngs, 2002; Ingersoll, 2001; Ingersoll et 

al., 2012). 

 The second conclusion of the study is that these FL private MS leaders are 

congruent in defining a HQ science teacher.  Their definition is not congruent with the FL 

and national definitions for HQ science teachers, yet is congruent with the NSTA 

definition for a HQ MS science teacher.  The combination of science teaching and 

research/industry experience, pedagogical knowledge specific to MS learners, and 

content knowledge in the form of a science or science education degree, along with the 

ability to address student misconceptions, was consistently noted by leaders of FL 
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private, religiously affiliated MS and private, non-religiously affiliated MS, confirming 

research discussed in Chapter One by Henry et al. (2012).  Although these FL private MS 

leaders have a common definition of a HQ MS science teacher, some leaders of 

religiously affiliated schools separated themselves from their peers by stating the 

integration of biblical principles into the science curriculum by teaching creationism as 

opposed to evolution is a requirement for being a HQ MS science teacher.  These leaders 

of religiously affiliated MS were in agreement with leaders of non-religiously affiliated 

schools in requiring a HQ MS science teacher to have sufficient science content 

knowledge, however, sufficient science content knowledge is perhaps defined differently 

between these leaders. 

The FL and national definitions for HQ science teachers allow for alternative 

certification programs in which one does not need to hold a subject specific degree to be 

deemed HQ, as noted by (Darling-Hammond & Sykes, 2003; Neild et al., 2009).  Yet, the 

results of this study disconfirm that FL and national alternative certification programs 

define HQ MS science teachers as the leaders of FL private, religiously affiliated MS and 

private, non-religiously affiliated MS stated that HQ MS science teachers need to at least 

have a science education degree or science degree.  A candidate who simply holds a 

bachelor’s degree in any field and passes a state science teaching certification test is not 

sufficiently skilled to be HQ for MS science teaching. 

The results of this study inform research by Carroll, Hayes, Mercer, 

Neuenswander, and Drake (2006), which stated that alternative certification programs are 

continuing to increase as the critical shortage of math and science teachers increases.  

These leaders document a diminished supply of HQ MS science teaching candidates.  
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However, the presence of this critical shortage commonly noted by FL private MS 

leaders does not agree with research by Ballou and Podgursky (1998) who contend that 

private school leaders are more successful than their public school leader counterparts in 

recruiting HQ teachers.  This shortage for these leaders is specifically due to a 

candidate’s general lack of interest in teaching MS aged students, and the inability for 

private schools to afford teachers.  Private schools have a fixed budget and the burden of 

convincing the community that spending their money on tuition at their school is a better 

choice than the free public school option. 

Additionally, the study finds that these private school leaders agree with the 

recommended pre-service science teaching standards set forth by the NSTA in addition to 

the NSTA position statement for recommendations in defining a HQ MS science teacher 

(NSTA, 2012, 2014).  The FL and national definitions for a HQ MS science teacher do 

not require the same science specific pre-service teaching standards and 

recommendations for HQ as the NSTA (FLDOE, 2013c; U.S. Department of Education, 

2013).  Furthermore, as discussed in Chapter Two, loopholes allowing candidates to 

teach regardless of passing their competency tests for licensure exist in 36 states, 

including Florida, and alternative certification programs have been created in 40 states, 

including Florida, yet rarely evaluated (Kahle & Kronebusch, 2003), making the NSTA 

standards more rigorous than the FL and national standards for defining a HQ MS science 

teacher.  Such loopholes increase the supply; however, with candidates who are not HQ 

according to these leaders. 

 The third conclusion of the study is that these FL private MS leaders face a major 

challenge in finding HQ MS science teachers based on their definition of HQ which 
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matches the NSTA definition and affording them once they are found.  This is true for 

leaders of FL private, religiously affiliated MS and private, non-religiously affiliated MS, 

and crosses SES levels.  This may be a challenge for private school leaders across the 

country.  Although private school salaries are seldom published, Goldhaber, DeArmond, 

Liu, and Player (2007) suggested that since public MS teacher salaries are published, 

public schools would need to increase HQ STEM teacher salaries in the range of $10,000 

to $15,000 in order to attract these individuals to a STEM related teaching career.  This 

compensation gap adds to the challenges for private school leaders, as HQ science 

teachers may demand the same increase in the private school sector, and private schools 

may have to match or beat the salary increase in the public schools. 

Fifty-one percent of low SES level schools, 26% of mid SES level schools, and 

23% of high SES level schools have a major challenge finding HQ candidates.  

Additionally, 56% of low SES level schools, 17% of mid SES level schools, 22% of high 

SES level schools, and 6% of schools with no indication of SES level noted a major 

challenge of affording candidates who are HQ.  This suggests that regardless of SES 

level, FL private MS are challenged to find and afford HQ science teachers, however, 

leaders of low SES level MS face these challenges the most.  Low SES level MS perhaps 

have fewer resources, thus, are less of an attraction to HQ teachers. 

This lack in the supply of HQ MS science teachers is perhaps due to the lack of 

college students graduating with a science or science education degree, confirming 

research by Weis (2013).  Additionally, this lack of HQ MS science teachers may be due 

to university based teacher preparation programs which teach prospective teachers state 

standards, and not necessarily the curriculum of their unknown teaching assignment 
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(Wilson, 2011).  Overall, this study confirms findings by Darling-Hammond (2007) 

which stated that the quality of MS science teacher preparation programs should 

including a balance of science content in the life, earth, and physical sciences, as well as 

sufficient pedagogical knowledge, as these leaders consistently state the lack in supply of 

MS science teachers who have sufficient content knowledge and pedagogy for teaching 

MS aged students. 

This major challenge of finding HQ MS science teachers experienced by these FL 

private MS leaders has reached a point of critical shortage and demands for government 

assistance (White House Office of Science and Technology Policy, 2012).  Darling-

Hammond (2007) also stated that federal programs to support an increase in the supply of 

well-qualified science teachers are desperately needed.  As discussed in Chapter Two, 

President Obama has initiated a federal investment to train 100,000 STEM teachers and 

produce more than 17,000 STEM teachers by 2022 (Office of Science and Technology 

Policy, Executive Office of the President, 2013).  Shockley et al. (2013) contended that 

school leaders are forced to hire lower quality teachers when a shortage of HQ teachers 

occurs, and Furner and Kumar (2007) claimed that only 39% of grades 5 through 8 

science teachers perceive themselves as “master” teachers.  This is confirmed in that a 

lack of HQ science teaching candidates who have had training in both the sciences and 

pedagogical concepts is identified as a major challenge facing these FL private MS 

leaders.  Furthermore, with this study providing insight into the characteristics and 

training necessary for HQ MS science teachers, a larger federal investment needs to be 

made specifically for training MS STEM teachers. 
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Implications 

 The study reveals results consistently linking low-SES non-religiously affiliated 

private schools with lesser or unqualified MS science teachers.  Regarding all six 

recommendations from the NSTA, only 50% of low-SES non-religiously affiliated 

private schools in this study found the recommendations to be highly important 

characteristics for a HQ MS science teacher.  Therefore, families choosing this 

educational option may be paying for a science teacher who is not HQ, and may be wiser 

to choose another option. 

 The recent 2014 Interstate Leaders Licensure Consortium (ISLLC) standards 

present 11 standards for affective school leaders: 

1. Vision and mission 

2. Instructional capacity 

3. Instruction 

4. Curriculum and assessment 

5. Community of care for students 

6. Professional culture for teachers and staff 

7. Communities of engagement for families 

8. Operations and management 

9. Ethical principles and professional norms 

10. Equity and cultural responsiveness 

11. Continuous school improvement (Council of Chief State School Officers, 2014). 

Within each standard are several functions that provide a clear description of the 

behaviors of an affective school leader.  The broad term of HQ for science teaching does 
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not provide the same direction for teachers, as the ISLLC standards do for school leaders.  

Therefore, an adaptation of the ISLLC standards for teachers would serve to be a better 

description of what a HQ teacher looks like. 

Recommendations 

 With the implementation of the NCLB Act of 2001 which provided a start 

towards defining HQ MS science teachers, truly, HQ STEM and science teaching is more 

essential now than ever.  Based upon the findings and the conclusions drawn, the 

following recommendations are made. 

Recommendations for policy. 

• Policymakers for the NSTA are recommended to add a seventh recommendation, 

passion for science, to their declaration for teachers of middle level science found 

in the NSTA position statement for Science Education for Middle Level Students. 

• Policymakers are recommended to revise the FL and national policy for a HQ MS 

science teacher, such that they reflect the NSTA recommendations for defining a 

HQ MS science teacher.  The NSTA standards are more rigorous than the FL and 

national definitions when it comes to HQ MS science teaching since MS specific 

standards are absent from the FL and national policies. 

• Policymakers are recommended to petition the federal government to invest in 

specific training for HQ MS STEM teachers. 

• Policymakers are recommended to require aspiring and existing science teachers   

to receive training for teaching with a passion for science, to accommodate the 

gap in teacher preparation and HQ MS science teaching. 
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• Policies on teacher training are recommended to reflect the communication 

between scientific and religious communities under the Dialogue on Science, 

Ethics, and Religion (DoSER) program within the American Association for the 

Advancement of Science (AAAS), and to serve as a bridge between private and 

public school teaching. 

• Policymakers within the AAAS are recommended to expand their DoSER 

program to non-religiously affiliated and, especially, religiously affiliated private 

K-12 schools to ensure that the scientific community understands the manner in 

which scientific inquiry operates and affects the rising generations of learners 

within these schools. 

Recommendations for university preparation programs. 

• School leadership preparation programs are recommended to ensure that aspiring 

school leaders are familiar with and understand each of the NSTA 

recommendations published in the NSTA position statement for defining a HQ 

MS science teacher, in addition to the FL and national definitions. 

• University and college MS science teacher preparation programs are 

recommended to assess their curriculum alignment with the NSTA pre-service 

standards (NSTA, 2012), in addition to the FL and national definitions, and make 

necessary adjustments to ensure their graduates are going into the field well-

prepared and HQ.  This may be done through the recruitment and selection of new 

students, and by building bridges between colleges of education and STEM 

related fields within universities. 
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• University and college science teacher preparation programs are recommended to 

encourage entering students to frequently reflect on their personal passions to 

ensure students are majoring in a field that will lead them to have a career they are 

truly passionate about. 

Recommendations for private middle school leaders. 

• Private MS leaders are recommended to be clear about how they define HQ and 

familiarize themselves with the NSTA recommendations for a HQ science teacher 

when recruiting teachers.  They can frame interview questions for teaching 

candidates during the hiring process that will accurately measure their 

qualifications against the NSTA recommendations, in addition to including 

science and math teachers on interviewing committees. 

• Private MS leaders are recommended to work with their science department heads 

and teachers to consider professional development opportunities.  They can 

compare their current science teachers’ qualifications with the NSTA 

recommendations for a HQ science teacher, and provide an opportunity for 

current science teachers in the school to develop their qualifications accordingly. 

Recommendation for families. 

• Parents should be cautious of the teaching quality within private schools, 

understanding that paying tuition for a school does not guarantee HQ teaching.  

Parents should be sure to research any prospective educational institution before 

committing to an investment in their educational services. 
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Recommendations for future research. 

• Conduct research on recent science teacher graduates’ awareness and knowledge 

of the FL, national, and NSTA definitions for a HQ science teacher to determine 

what professional development is urgently needed. 

• Conduct research surveying MS students to rate the quality of science teaching 

against the NSTA recommendations to determine what professional development 

is urgently needed and bring awareness to specific gaps within the school 

program. 

• Revise the survey instrument to revise the survey instrument to address the 

reliability of the questions that gave weak correlations (see Chapter Four). 

• Expand the study population beyond the state of FL and increase the number of 

private school leader participants in order to increase generalizability. 

• Conduct a similar study for public MS leaders to determine their definition of HQ 

science teachers, and the congruency with their private school counterparts. 

• Expand on the study to ask leaders of religiously affiliated and non-religiously 

affiliated schools to define sufficient science content knowledge, and measure the 

congruency of their definitions. 

Closing 

 In closing, this research, examining new and uncharted territory, is appropriate to 

use as a springboard into deeper inquiry (Rogelberg & Stanton, 2007).  This study has 

added to the educational leadership field by providing insight into the definition of a HQ 

MS science teacher from the perspective of FL private MS leaders.  The results of the 

study provided information about the congruency of participants’ definitions with each 
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other, the FL definition, the national definition, and the NSTA definition of a HQ MS 

science teacher.  The study demonstrates that FL private MS leaders are dedicated to 

recruiting and retaining HQ science teachers, yet there is still work to be done in 

addressing the FL and national standards for HQ, in addition to teacher preparation 

program requirements for MS science teaching.  Moreover, the study provided a peek 

into how leaders of religiously affiliated private schools run their science program to 

incorporate their specific religious beliefs.  This may ultimately affect the STEM related 

workforce in FL as graduates of these religiously affiliated private schools may pursue a 

STEM related career.  Further research in this area is needed to make accurate 

conclusions and recommendations on how these religiously affiliated science programs 

are run. 

 Comparing the definition of a HQ MS science teacher from the perspective of FL 

private MS leaders with the FL, national, and NSTA definitions, found that the FL 

private MS leaders are not at all congruent with the FL and national definitions; however, 

they are definitely congruent with the NSTA definition of a HQ MS science teacher.  A 

specific major challenge that was identified by school leaders is the lack in supply of HQ 

MS science teachers, which speaks, in part, to the teacher preparation programs currently 

in place.  Leadership preparation programs and standards also play an important role in 

preparing future administrators in leading their schools in the recruitment and support of 

HQ innovative science teaching for twenty-first century learning. 

 Nationwide, the need for HQ STEM and science teachers is increasing at an 

exponential rate.  There is a critical need for upcoming generations to obtain the essential 

STEM skills and knowledge to meet the challenges of the century (Tytler et al., 2008).  
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Furthermore, the middle school years are a make or break point for students who will 

pursue science further in high school, in their post-secondary education, and in their 

future careers (Strate et al., 2013).  Families choosing a private school option over their 

local public school should be able to do so, knowing that the private school leader can 

recognize, recruit, and retain HQ MS science teachers, ensuring that all students are 

receiving a quality science education.  School leaders are at the forefront of success or 

failure in paving student pathways to STEM, through their role of hiring and supporting 

HQ MS science teachers in teaching students where to look and not what to see.
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Appendix A. Table of HQ MS Science Teachers Policy and Literature Review 

Policy Level Key Literature 

National Policy (Darling-Hammond & Youngs, 2002; Gonzalez, 2012; Gonzalez, 2011; National 
Science Board, 2007; Neild et al., 2009; White House Office of Science and 

Technology Policy, 2012; Policy, 2013; Smith et al., 2005) 

State Policy (Angrist & Guryan, 2008; Balter & Duncombe, 2008; Darling-Hammond & 
Youngs, 2002; Darling-Hammond, 2003; FLDOE, 2013a, 2013b; Goldhaber & 
Brewer, 2000; Ingersoll et al., 2012; Neild et al., 2009; Sharkey & Goldhaber, 

2008; Shockley et al., 2013; U.S. Department of Education, 2013; Watlington et 
al., 2010; Wilson, 2011) 

• Elementary Science Teacher Certification 
(Foundation, 2012; Greenberg & Walsh, 2008; Neild et al., 2009; Office of 

Science and Technology Policy, Executive Office of the President, 2013; St. 
Catherine University, n.d.) 

• Secondary Science Teacher Certification 
(Darling-Hammond & Youngs, 2002; Goldhaber & Brewer, 2000; Neild et al., 

2009; Smith et al., 2005) 

NSTA (NSTA, 2012, 2014; Strate et al., 2013; Weiss & Pasley, 2004) 

Educational Leader’s 
Role In Recruiting 
and Retaining HQ 
STEM Teachers 

(Ballou & Podgursky, 1998; Balter & Duncombe, 2008; Darling-Hammond, 2003; 
Donaldson, 2013; Guarino et al., 2006; Ingersoll, 2001; Ingersoll et al., 2012; 

Johnson et al., 2012; Kumar & Altschuld, 2003; Larkin et al., 2009; NSTA, 2014; 
Weiss & Pasley, 2004) 

• Private School Teacher Recruiting 
(Ballou & Podgursky, 1998; Darling-Hammond, 2003; Guarino et al., 2006; Neild 

et al., 2009) 
• Private School Teacher Retention 

(Ballou & Podgursky, 1998; Guarino et al., 2006; Johnson et al., 2012) 
• Public School Teacher Recruiting 

(Ballou & Podgursky, 1998; Darling-Hammond, 2003; Donaldson, 2013; 
Goldhaber & Brewer, 2000; Ingersoll & May, 2012; Neild et al., 2009; Smith et 

al., 2005) 

Educational Leader’s 
Role In Recruiting 
and Retaining HQ 
STEM Teachers 

• Public School Teacher Retention 
(Donaldson, 2013; Guarino et al., 2006; Ingersoll & May, 2012; Johnson et al., 

2012; Weis, 2013) 

Science Teacher 
Preparation 

(Darling-Hammond, 2007; Foundation, 2012; Furner & Kumar, 2007; Gomez-
Zwiep, 2008; Hammer & Polnick, 2006; Hanuscin, 2013; Henry et al., 2012; 

Ingersoll, 2001; Ingersoll et al., 2012; Kahle & Kronebusch, 2003; Konig et al., 
2011; NSTA, 2011a, 2011b, 2012; Sadler et al., 2013; Schmidt, 2012; Smith & 
Gess-Newsome, 2004; Strate et al., 2013; U.S. Department of Education, 2013; 

Weis, 2013; Wilson, 2011; Zeidler, 2002) 
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Appendix B. Endorsement of Study: Email Invitations

Highly Qualified Middle School Science Teachers
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Archdioceses of Miami 
information@theadom.org 
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Reply requesting to see dissertation proposal: 
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Reply from researcher to Archdiocese of Miami with dissertation proposal attached: 
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Jewish Federation of South Palm Beach County 
Andrew Rose 
Senior Vice President, Marketing & Communications 
andyr@bocafed.org  
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National Science Teachers Association (NSTA) 
Science Scope: scope@nsta.org 
News: nstareports@nsta.org 
NSTA Learning Center: learningcenter@nsta.org 
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Florida Coalition of Christian Private Schools Accreditation (FCCPSA) 
Jim Lawson 
Chairman, Director of Private School Accreditation 
jim.lawson@fccpsa.org 
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Appendix C. IRB Approval, Recruitment Steps, and Survey Instrument

IRB Approval 
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Recruitment Steps 

Pre-notification email sent on September 25, 2014, 1:23 PM and 1:24 PM. 
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Survey Invitation email sent on Sunday, September 28, 2014, 1:35 PM and 1:38 PM. 
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Reminder email sent on Sunday, October 12, 2014 at 10:21 and 10:24 AM (Jewish 
High Holy Days took place between the initial invitation and this reminder). 
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Second Attempts 
 
The researcher went to the school websites of the emails that were returned as failed and 
attempted to find the direct email to the MS division head/principal, and emailed the 
invitation again.  The researcher was able to retrieve 49 direct emails, and five of those 
were also bounced back as “mailer-daemon.”  Sent on Sunday, October 12, 2014 at 1:18 
PM. 
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An additional follow-up email was sent to direct emails of middle school leaders which 
were retrieved two months after the initial invitation in an attempt to correct the initial 
response deficit. Sent on Tue, Dec 9, 2014 at 10:17 PM. 
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Survey Informed Consent 
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Survey Questions 

Please select the best description of your school below: 

 
 
 
 
Private Middle School 

Annual MS Tuition Religious Affiliation 
 ≤ $7,999 N/A 
 $8,000 - $15,999 Catholic 
 ≥ $16,000 Christian Fundamentalist 
 Episcopalian 
 Jewish 
 Methodist 
 Muslim 
 Other 
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130 

Appendix D. Policies on HQ MS Science Teacher 

Information 
Collected 

State of Florida National (United States) NSTA 

Definition of 
HQ 

Florida grants reciprocity 
for out-of-state teachers who 

hold a current and valid 
certificate in another state 
that is either a standard or 

Level II certificate, with the 
subject(s) reflected 

comparable to the subject(s) 
issued in Florida (FLDOE, 
2013a). Florida also grants 

reciprocity for teachers 
holding a National Board 
for Professional Training 

Standards (NBPTS) 
certificate (FLDOE, 2013a). 

Prospective teachers can 
also complete a teacher 

education degree program 
and pass the Florida 

certification exams, or 
obtain at least a bachelor’s 
degree in a non-education 

major and complete 15 
credit hours in prescribed 

education classes, in 
addition to passing Florida 

certification exams to obtain 
professional certification 
(FLDOE, 2013a). Lastly, 
prospective teachers with 
two semesters of full-time 

college teaching experience 
in addition to passing the 
Florida subject area exam 
will be awarded a Florida 

professional certificate 
(FLDOE, 2013a). 

According to the U.S. 
Department of Education 

(2013), the minimum 
passing score on Florida 

teacher certification exams 
is 62.4 percentage points 

The national legislation on 
highly qualified STEM 
teachers is very broad, 

stating that a HQ STEM 
teacher is one who is fully 

certified or licensed by 
their state, holds at least a 

bachelor’s degree, and 
demonstrates sufficient 

competency in the content 
knowledge of the subject 

being taught (Darling-
Hammond & Youngs, 

2002; Neild et al., 2009; 
Smith et al., 2005). 

In defining a highly qualified 
science teacher, the NSTA has 
six specific standards: content 
knowledge, content pedagogy, 
learning environments, safety, 

impact on student learning, 
and professional knowledge 

and skills (NSTA, 2012). 
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HQ for MS 
Teaching 

A bachelor's or higher 
degree with an 

undergraduate or graduate 
major in general science or 

middle grades general 
science or A bachelor's or 

higher degree with eighteen 
(18) semester hours in 

science to include credit in 
the areas specified below: 

(a) Biological science, 
(b) Chemistry or physics 

and, 
(c) Earth-space science or 

earth science. 

Per the 2001 No Child 
Left Behind (NCLB) 

legislation, middle grades 
teachers are “required to 
demonstrate their subject 

matter knowledge by 
having at least an 

academic major in the 
subject they teach or by 

passing a state-determined 
test of subject-matter 

content, implying that new 
teachers without subject-
specific education majors 
or only academic minors 

in a subject will be 
required to demonstrate 
their content knowledge 

by passing this test” 
(Smith et al., 2005, p. 76). 

A highly qualified MS science 
teacher is challenged to 

capture their students’ interest 
in science, and to do so, must 
be “trained and dedicated to 
working with students at this 

important period in their 
lives”(NSTA, 2014, p. 1). In 

addition to the NSTA 
standards for highly qualified 
science teaching, the NSTA 

also gives six specific 
recommendations for teachers 

of middle level science: 
science content knowledge, 

instructional strategies for MS 
student learning, dealings with 
MS student behavior patterns, 

diversity of learners, safe 
learning environment, and 

learning experiences (NSTA, 
2014). 

Flexibility 
of Policy for 

Science 
Teaching 

Bachelor's Degree with 
a Passing Score on the 
Florida Subject Area 

Examination (for 
subjects that require no 
more than a bachelor's 
degree) or Bachelor's 
Degree with a Valid 
Certificate Issued by 
American Board for 

Certification of Teacher 
Excellence (ABCTE) or 
Bachelor's Degree with 
a Major in the Content 

Area or Bachelor's 
Degree with Required 

Courses and 2.5 GPA in 
the Content 

 

Neild et al. (2009) further 
explained that “seventh 

and eighth grade teachers 
who provide instruction in 

core content areas [like 
science] are required to 
give evidence of a solid 

grounding in each subject 
they teach, demonstrated 
either by a college major 

or minor in the field, 
secondary-level subject 
certification, [and/or] 
passing a content area 

exam” (p. 737). 

N/A 
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Appendix E. Congruency Rubric 

Theme Definitely Congruent Somewhat Congruent Not at all Congruent 
Flexibility of Policy 

for Science Teaching- 
State of FL 

≥ 76% of survey 
respondents select 4 or 5 
on questions 2a and 2b 

and/or open-ended 
responses thematically 

match the policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 2a and 2b 

and/or open-ended 
responses thematically 

match the policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 2a and 2b 

and/or open-ended 
responses thematically 

match the policy. 
Definition of HQ/ HQ 

for MS Teaching- 
State of FL/National 

≥ 76% of survey 
respondents select 4 or 5 
on questions 2c and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 2c and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 2c and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Science 

content knowledge) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 2d and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 2d and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 2d and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Instructional 

strategies for MS 
student learning) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 3a and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 3a and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 3a and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Dealings with 
MS student behavior 

patterns) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 3b and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 3b and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 3b and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Diversity of 

learners) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 3c and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 3c and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 3c and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Safe learning 

environment) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 3d and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 3d and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 3d and/or 
open-ended responses 
thematically match the 

policy. 
Definition of HQ/ HQ 

for MS Teaching- 
NSTA (Learning 

experiences) 

≥ 76% of survey 
respondents select 4 or 5 
on questions 3e and/or 
open-ended responses 
thematically match the 

policy. 

50 - 75% of survey 
respondents select 4 or 5 
on questions 3e and/or 
open-ended responses 
thematically match the 

policy. 

≤49% of survey 
respondents select 4 or 5 
on questions 3e and/or 
open-ended responses 
thematically match the 

policy. 
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Appendix F. Paired Samples T-Test and Chi-Squared Test Results

Paired Samples Statistics Mean N Std. Deviation Std. Error Mean 

Pair 1 
NR_InFieldBA 4.03 29 1.017 .189 
R_InFieldBA 4.31 29 .891 .165 

Pair 2 NR_InFieldBS 4.71 28 .535 .101 
R_InFieldBS 4.39 28 .916 .173 

Pair 3 NR_OutFieldStateCert 3.31 29 1.072 .199 
R_OutFieldStateCert 3.90 29 .900 .167 

Pair 4 NR_NSTA_MS1 4.28 29 .797 .148 
R_NSTA_MS1 4.69 29 .604 .112 

Pair 5 NR_NSTA_MS2 4.88 26 .326 .064 
R_NSTA_MS2 4.77 26 .514 .101 

Pair 6 NR_NSTA_MS3 4.85 26 .464 .091 
R_NSTA_MS3 4.77 26 .430 .084 

Pair 7 NR_NSTA_MS4 4.85 26 .368 .072 
R_NSTA_MS4 4.58 26 .703 .138 

Pair 8 NR_NSTA_MS5 4.85 26 .368 .072 
R_NSTA_MS5 4.88 26 .326 .064 

Pair 9 
NR_NSTA_MS6 4.77 26 .514 .101 
R_NSTA_MS6 4.81 26 .402 .079 

 
Paired Samples Correlations N Correlation Sig. 

Pair 1 NR_InFieldBA & 
R_InFieldBA 

29 -.446 .015 

Pair 2 NR_InFieldBS & 
R_InFieldBS 

28 -.216 .270 

Pair 3 NR_OutFieldStateCert & 
R_OutFieldStateCert 

29 -.077 .693 

Pair 4 NR_NSTA_MS1 & 
R_NSTA_MS1 

29 -.038 .843 

Pair 5 NR_NSTA_MS2 & 
R_NSTA_MS2 

26 -.165 .420 

Pair 6 NR_NSTA_MS3 & 
R_NSTA_MS3 

26 .015 .940 

Pair 7 NR_NSTA_MS4 & 
R_NSTA_MS4 

26 -.262 .196 

Pair 8 NR_NSTA_MS5 & 
R_NSTA_MS5 

26 -.154 .453 

Pair 9 NR_NSTA_MS6 & 
R_NSTA_MS6 

26 -.223 .273 

Paired Samples Test Paired Differences 

Mean Std. Deviation Std. Error Mean 95% Confidence 
Interval of the 

Difference 
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Lower 

Pair 1 NR_InFieldBA - 
R_InFieldBA 

-.276 1.623 .301 -.893 

Pair 2 NR_InFieldBS - 
R_InFieldBS 

.321 1.156 .219 -.127 

Pair 3 NR_OutFieldStateCert - 
R_OutFieldStateCert 

-.586 1.452 .270 -1.139 

Pair 4 NR_NSTA_MS1 - 
R_NSTA_MS1 

-.414 1.018 .189 -.801 

Pair 5 NR_NSTA_MS2 - 
R_NSTA_MS2 

.115 .653 .128 -.148 

Pair 6 NR_NSTA_MS3 - 
R_NSTA_MS3 

.077 .628 .123 -.177 

Pair 7 NR_NSTA_MS4 - 
R_NSTA_MS4 

.269 .874 .171 -.084 

Pair 8 NR_NSTA_MS5 - 
R_NSTA_MS5 

-.038 .528 .103 -.252 

Pair 9 NR_NSTA_MS6 - 
R_NSTA_MS6 

-.038 .720 .141 -.329 

  
Paired Samples Test Paired 

Differences 
t df Sig. (2-tailed) 

95% 
Confidence 

Interval of the 
Difference 

Upper 

Pair 1 NR_InFieldBA - 
R_InFieldBA 

.342 -.915 28 .368 

Pair 2 NR_InFieldBS - 
R_InFieldBS 

.770 1.471 27 .153 

Pair 3 NR_OutFieldStateCert 
- R_OutFieldStateCert 

-.034 -2.174 28 .038 

Pair 4 NR_NSTA_MS1 - 
R_NSTA_MS1 

-.026 -2.188 28 .037 

Pair 5 NR_NSTA_MS2 - 
R_NSTA_MS2 

.379 .901 25 .376 

Pair 6 NR_NSTA_MS3 - 
R_NSTA_MS3 

.330 .625 25 .538 

Pair 7 NR_NSTA_MS4 - 
R_NSTA_MS4 

.622 1.570 25 .129 

Pair 8 NR_NSTA_MS5 - 
R_NSTA_MS5 

.175 -.372 25 .713 

Pair 9 NR_NSTA_MS6 - 
R_NSTA_MS6 

.252 -.272 25 .788 

 
Case Processing Summary Cases 

Valid Missing Total 
N Percent N Percent N Percent 
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NR_InFieldBA * 
R_InFieldBA 

29 39.2% 45 60.8% 74 100.0% 

 
NR_InFieldBA * R_InFieldBA Crosstabulation R_InFieldBA 
 Not 

important 
Neutral More 

important 

NR_InFieldB
A 

Less important 
Count 0 0 0 
Expected Count .1 .2 1.2 

Neutral 
Count 0 0 2 
Expected Count .2 .3 2.1 

More important 
Count 0 1 2 
Expected Count .3 .6 3.7 

Absolutely important 
Count 1 1 8 
Expected Count .4 .8 5.0 

Total 
Count 1 2 12 
Expected Count 1.0 2.0 12.0 

 
NR_InFieldBA * R_InFieldBA Crosstabulation R_InFieldBA Total 

Absolutely 
important 

NR_InFieldBA 

Less important 
Count 3 3 
Expected Count 1.4 3.0 

Neutral 
Count 3 5 
Expected Count 2.4 5.0 

More important 
Count 6 9 
Expected Count 4.3 9.0 

Absolutely important 
Count 2 12 
Expected Count 5.8 12.0 

Total 
Count 14 29 
Expected Count 14.0 29.0 

 
Chi-Square Tests Value df Asymp. Sig. (2-

sided) 
Pearson Chi-Square 11.051a 9 .272 
Likelihood Ratio 13.399 9 .145 
Linear-by-Linear 
Association 

5.569 1 .018 

N of Valid Cases 29   
Note.  a15 cells (93.8%) have expected count less than 5.  The minimum 
expected count is .10. 

 
Case Processing Summary Cases 
 Valid Missing Total 

N Percent N Percent N Percent 
NR_InFieldBS * 
R_InFieldBS 

28 37.8% 46 62.2% 74 100.0% 
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NR_InFieldBS * R_InFieldBS Crosstabulation R_InFieldBS 
 Not 

important 
Neutral More 

important 

NR_InFieldBS 

Neutral 
Count 0 0 0 
Expected Count .0 .1 .3 

More important 
Count 0 0 2 
Expected Count .2 .4 1.9 

Absolutely important 
Count 1 2 7 
Expected Count .8 1.5 6.8 

Total 
Count 1 2 9 
Expected Count 1.0 2.0 9.0 

 
NR_InFieldBS * R_InFieldBS Crosstabulation R_InFieldBS Total 
 Absolutely 

important 
 

NR_InFieldBS 

Neutral 
Count 1 1 
Expected Count .6 1.0 

More important 
Count 4 6 
Expected Count 3.4 6.0 

Absolutely important 
Count 11 21 
Expected Count 12.0 21.0 

Total 
Count 16 28 
Expected Count 16.0 28.0 

 
 

Chi-Square Tests Value df Asymp. Sig. (2-
sided) 

Pearson Chi-Square 1.833a 6 .934 
Likelihood Ratio 2.819 6 .831 
Linear-by-Linear 
Association 

1.260 1 .262 

N of Valid Cases 28   
Note.  a10 cells (83.3%) have expected count less than 5.  The minimum 
expected count is .04. 

 
Case Processing Summary Cases 

Valid Missing Total 
N Percent N Percent N Percent 

NR_OutFieldStateCert * 
R_OutFieldStateCert 

29 39.2% 45 60.8% 74 100.0% 

 
 
 
NR_OutFieldStateCert * R_OutFieldStateCert Crosstabulation R_OutFieldStateCert 
 Less important Neutral 

NR_OutFieldStateCert 

Not important 
Count 0 1 
Expected Count .1 .2 

Less important 
Count 0 0 
Expected Count .3 1.2 

Neutral Count 0 4 
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Expected Count .8 2.9 

More important 
Count 2 1 
Expected Count .4 1.4 

Absolutely important 
Count 0 1 
Expected Count .3 1.2 

Total 
Count 2 7 
Expected Count 2.0 7.0 

 
NR_OutFieldStateCert * R_OutFieldStateCert Crosstabulation R_OutFieldStateCert 
 More 

important 
Absolutely 
important 

NR_OutFieldStateCert 

Not important 
Count 0 0 
Expected Count .4 .3 

Less important 
Count 2 3 
Expected Count 2.1 1.4 

Neutral 
Count 6 2 
Expected Count 5.0 3.3 

More important 
Count 2 1 
Expected Count 2.5 1.7 

Absolutely important 
Count 2 2 
Expected Count 2.1 1.4 

Total 
Count 12 8 
Expected Count 12.0 8.0 

NR_OutFieldStateCert * R_OutFieldStateCert Crosstabulation Total 

 

NR_OutFieldStateCert 

Not important 
Count 1 
Expected Count 1.0 

Less important 
Count 5 
Expected Count 5.0 

Neutral 
Count 12 
Expected Count 12.0 

More important 
Count 6 
Expected Count 6.0 

Absolutely important 
Count 5 
Expected Count 5.0 

Total 
Count 29 
Expected Count 29.0 

 
Chi-Square Tests Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 15.818a 12 .200 

Likelihood Ratio 14.870 12 .249 
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Linear-by-Linear 
Association 

.164 1 .685 

N of Valid Cases 29   

Note.  a20 cells (100.0%) have expected count less than 5. The 
minimum expected count is .07. 

 

Case Processing 
Summary 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

NR_NSTA_MS1 * 
R_NSTA_MS1 

29 39.2% 45 60.8% 74 100.0% 

 
NR_NSTA_MS1 * R_NSTA_MS1 Crosstabulation R_NSTA_MS1 

Neutral More 
important 

Absolutely 
important 

NR_NSTA_M
S1 

Neutral 
Count 1 0 5 
Expected Count .4 1.0 4.6 

More important 
Count 0 2 7 
Expected Count .6 1.6 6.8 

Absolutely important 
Count 1 3 10 
Expected Count 1.0 2.4 10.6 

Total 
Count 2 5 22 
Expected Count 2.0 5.0 22.0 

 
NR_NSTA_MS1 * R_NSTA_MS1 Crosstabulation Total 

 

NR_NSTA_MS1 

Neutral 
Count 6 

Expected Count 
6.0 

More important 
Count 

9 

Expected Count 
9.0 
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Absolutely important 
Count 

14 

Expected Count 
14.0 

Total 
Count 29 

Expected Count 
29.0 

 
Chi-Square Tests Value df Asymp. Sig. (2-

sided) 
Pearson Chi-Square 2.844a 4 .584 
Likelihood Ratio 4.239 4 .375 
Linear-by-Linear 
Association 

.041 1 .839 

N of Valid Cases 29   
Note.  a7 cells (77.8%) have expected count less than 5.  The 
minimum expected count is .41. 

 
Case Processing 
Summary 

Cases 
Valid Missing Total 

N Percent N Percent N Percent 
NR_NSTA_MS2 * 
R_NSTA_MS2 

26 35.1% 48 64.9% 74 100.0% 

 
NR_NSTA_MS2 * R_NSTA_MS2 Crosstabulation R_NSTA_MS2 

Neutral More 
important 

Absolutely 
important 

NR_NSTA_M
S2 

More important 
Count 0 0 3 
Expected Count .1 .5 2.4 

Absolutely important 
Count 1 4 18 
Expected Count .9 3.5 18.6 

Total 
Count 1 4 21 
Expected Count 1.0 4.0 21.0 

 
NR_NSTA_MS2 * R_NSTA_MS2 Crosstabulation Total 

NR_NSTA_MS2 

More important 
Count 3 
Expected Count 3.0 

Absolutely important 
Count 23 

Expected Count 23.0 

Total 
Count 26 
Expected Count 26.0 
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Chi-Square Tests Value df Asymp. Sig. (2-
sided) 

Pearson Chi-Square .807a 2 .668 
Likelihood Ratio 1.372 2 .504 
Linear-by-Linear 
Association 

.683 1 .409 

N of Valid Cases 26   
Note.  a5 cells (83.3%) have expected count less than 5.  The minimum 
expected count is .12. 

 
Case Processing 
Summary 

Cases 
Valid Missing Total 

N Percent N Percent N Percent 
NR_NSTA_MS3 * 
R_NSTA_MS3 

26 35.1% 48 64.9% 74 100.0% 

 
NR_NSTA_MS3 * R_NSTA_MS3 Crosstabulation R_NSTA_MS3 Total 

More 
important 

Absolutely 
important 

NR_NSTA_
MS3 

Neutral 
Count 0 1 1 

Expected Count 
.2 .8 1.0 

More important 
Count 1 1 2 

Expected Count 
.5 1.5 2.0 

Absolutely 
important 

Count 5 18 23 

Expected Count 
5.3 17.7 23.0 

Total 
Count 6 20 26 

Expected Count 
6.0 20.0 26.0 

 
Chi-Square Tests Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 1.140a 2 .566 

Likelihood Ratio 1.233 2 .540 

Linear-by-Linear 
Association 

.006 1 .939 

N of Valid Cases 26   

Note.  a4 cells (66.7%) have expected count less than 5.  The 
minimum expected count is .23. 
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Case Processing 
Summary 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

NR_NSTA_MS4 * 
R_NSTA_MS4 

26 35.1% 48 64.9% 74 100.0% 

 
NR_NSTA_MS4 * R_NSTA_MS4 Crosstabulation R_NSTA_MS4 

Less important More 
important 

NR_NSTA_M
S4 

More important 
Count 0 0 
Expected Count .2 1.2 

Absolutely important 
Count 1 8 

Expected Count .8 6.8 

Total 
Count 1 8 
Expected Count 1.0 8.0 

 
NR_NSTA_MS4 * R_NSTA_MS4 Crosstabulation R_NSTA_MS4 Total 

Absolutely 
important 

NR_NSTA_MS
4 

More important 
Count 4 4 
Expected Count 2.6 4.0 

Absolutely important 
Count 13 22 
Expected Count 14.4 22.0 

Total 
Count 17 26 
Expected Count 17.0 26.0 

 
Chi-Square Tests Value df Asymp. Sig. 

(2-sided) 
Pearson Chi-Square 2.503a 2 .286 
Likelihood Ratio 3.775 2 .151 
Linear-by-Linear 
Association 

1.713 1 .191 

N of Valid Cases 26   
Note.  a4 cells (66.7%) have expected count less than 5.  The 
minimum expected count is .15. 
 
 
Case Processing 
Summary 

Cases 
Valid Missing Total 

N Percent N Percent N Percent 
NR_NSTA_MS5 * 
R_NSTA_MS5 

26 35.1% 48 64.9% 74 100.0% 
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NR_NSTA_MS5 * R_NSTA_MS5 
Crosstabulation 

R_NSTA_MS5 Total 

 More 
important 

Absolutely 
important 

 

NR_NSTA_
MS5 

More important 

Count 

0 4 4 

Expected 
Count 

.5 3.5 4.0 

Absolutely 
important 

Count 
3 19 22 

Expected 
Count 

2.5 19.5 22.0 

Total 

Count 
3 23 26 

Expected 
Count 

3.0 23.0 26.0 

 
Chi-Square Tests Value df Asymp. 

Sig. (2-
sided) 

Exact Sig. 
(2-sided) 

Exact Sig. (1-
sided) 

Pearson Chi-Square .617a 1 .432   
Continuity Correctionb .000 1 1.000   
Likelihood Ratio 1.071 1 .301   
Fisher's Exact Test    1.000 .592 
Linear-by-Linear 
Association 

.593 1 .441   

N of Valid Cases 26     
Note.  a3 cells (75.0%) have expected count less than 5.  The minimum expected count is .46.  
bComputed only for a 2x2 table 
 

 
 
Case Processing 
Summary 

Cases 
Valid Missing Total 

N Percent N Percent N Percent 

NR_NSTA_MS6 * 
R_NSTA_MS6 

26 35.1% 48 64.9% 74 100.0% 
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NR_NSTA_MS6 * R_NSTA_MS6 
Crosstabulation 

R_NSTA_MS6 Total 
More 

important 
Absolutely 
important 

 

NR_NSTA_
MS6 

Neutral 
Count 0 1 1 
Expected 
Count 

.2 .8 1.0 

More important 
Count 0 4 4 

Expected 
Count 

.8 3.2 4.0 

Absolutely 
important 

Count 5 16 21 

Expected 
Count 

4.0 17.0 21.0 

Total 
Count 5 21 26 
Expected 
Count 

5.0 21.0 26.0 

 
Chi-Square Tests Value df Asymp. Sig. 

(2-sided) 
Pearson Chi-Square 1.474a 2 .479 
Likelihood Ratio 2.404 2 .301 
Linear-by-Linear 
Association 

1.246 1 .264 

N of Valid Cases 26   
Note.  a5 cells (83.3%) have expected count less than 5.  
The minimum expected count is .19. 

 
Case Processing 
Summary 

Cases 
Valid Missing Total 

N Percent N Percent N Percent 
Rel_HQ_QualDef * 
NR_HQ_QualDef 

60 27.5% 158 72.5% 218 100.0% 

 
Rel_HQ_QualDef * NR_HQ_QualDef 
Crosstabulation 

NR_HQ_QualDef 

3.00 4.00 5.00 6.00 7.00 

Rel_HQ_Qual
Def 

3.00 
Count 1 1 0 0 0 

Expected 
Count 

.3 .6 .1 .1 .2 

4.00 
Count 1 2 0 0 0 

Expected 
Count 

1.1 2.0 .2 .2 .7 

5.00 
Count 0 0 0 0 0 

Expected 
Count 

.2 .3 .0 .0 .1 

7.00 Count 0 0 0 0 0 
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Expected 
Count 

.3 .6 .1 .1 .2 

9.00 
Count 2 1 0 0 0 

Expected 
Count 

.7 1.2 .1 .1 .4 

10.00 
Count 0 0 0 0 0 

Expected 
Count 

.1 .2 .0 .0 .1 

14.00 
Count 0 3 1 0 1 

Expected 
Count 

1.1 2.0 .2 .2 .7 

15.00 
Count 0 0 0 0 0 

Expected 
Count 

.1 .2 .0 .0 .1 

16.00 
Count 1 0 0 0 2 

Expected 
Count 

.4 .8 .1 .1 .3 

20.00 
Count 0 2 0 1 0 

Expected 
Count 

.8 1.4 .2 .2 .5 

Total 
Count 5 9 1 1 3 

Expected 
Count 

5.0 9.0 1.0 1.0 3.0 

 
Rel_HQ_QualDef * NR_HQ_QualDef 
Crosstabulation NR_HQ_QualDef 

8.00 9.00 10.00 12.00 13.00 

Rel_HQ_Qual
Def 

3.00 
Count 0 0 0 0 0 

Expected 
Count 

.1 .1 .1 .1 .1 

4.00 
Count 0 1 0 0 1 

Expected 
Count 

.2 .4 .4 .2 .4 

5.00 
Count 1 0 0 0 0 

Expected 
Count 

.0 .1 .1 .0 .1 

7.00 
Count 0 0 0 0 0 

Expected 
Count 

.1 .1 .1 .1 .1 
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9.00 
Count 0 0 1 0 1 

Expected 
Count 

.1 .3 .3 .1 .3 

10.00 
Count 0 0 0 0 0 

Expected 
Count 

.0 .0 .0 .0 .0 

14.00 
Count 0 1 1 1 0 

Expected 
Count 

.2 .4 .4 .2 .4 

15.00 
Count 0 0 0 0 0 

Expected 
Count 

.0 .0 .0 .0 .0 

16.00 
Count 0 0 0 0 0 

Expected 
Count 

.1 .2 .2 .1 .2 

20.00 
Count 0 0 0 0 0 

Expected 
Count 

.2 .3 .3 .2 .3 

Total 
Count 1 2 2 1 2 

Expected 
Count 

1.0 2.0 2.0 1.0 2.0 

 
Rel_HQ_QualDef * NR_HQ_QualDef 
Crosstabulation NR_HQ_QualDef 

14.00 15.00 16.00 18.00 19.00 

Rel_HQ_Qual
Def 

3.00 
Count 0 0 0 1 0 

Expected 
Count 

.8 .1 .2 .1 .1 

4.00 
Count 3 1 1 0 1 

Expected 
Count 

2.6 .4 .7 .2 .4 

5.00 
Count 1 0 0 0 0 

Expected 
Count 

.4 .1 .1 .0 .1 

7.00 
Count 1 1 0 0 0 

Expected 
Count 

.8 .1 .2 .1 .1 

9.00 Count 1 0 1 0 0 
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Expected 
Count 

1.6 .3 .4 .1 .3 

10.00 
Count 0 0 0 0 0 

Expected 
Count 

.2 .0 .1 .0 .0 

14.00 
Count 3 0 0 0 0 

Expected 
Count 

2.6 .4 .7 .2 .4 

15.00 
Count 1 0 0 0 0 

Expected 
Count 

.2 .0 .1 .0 .0 

16.00 
Count 1 0 0 0 1 

Expected 
Count 

1.0 .2 .3 .1 .2 

20.00 
Count 1 0 1 0 0 

Expected 
Count 

1.8 .3 .5 .2 .3 

Total 
Count 12 2 3 1 2 

Expected 
Count 

12.0 2.0 3.0 1.0 2.0 

 
Rel_HQ_QualDef * NR_HQ_QualDef 
Crosstabulation NR_HQ_QualDef 

Total 

20.00 21.00 23.00 

Rel_HQ_QualDe
f 

3.00 
Count 1 0 0 4 

Expected Count .7 .1 .1 4.0 

4.00 
Count 1 0 1 13 

Expected Count 2.2 .2 .4 13.0 

5.00 
Count 0 0 0 2 

Expected Count .3 .0 .1 2.0 

7.00 
Count 2 0 0 4 

Expected Count .7 .1 .1 4.0 

9.00 
Count 1 0 0 8 

Expected Count 1.3 .1 .3 8.0 
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10.00 
Count 1 0 0 1 

Expected Count .2 .0 .0 1.0 

14.00 
Count 1 0 1 13 

Expected Count 2.2 .2 .4 13.0 

15.00 
Count 0 0 0 1 

Expected Count .2 .0 .0 1.0 

16.00 
Count 0 0 0 5 

Expected Count .8 .1 .2 5.0 

20.00 
Count 3 1 0 9 

Expected Count 1.5 .2 .3 9.0 

Total 
Count 10 1 2 60 

Expected Count 10.0 1.0 2.0 60.0 

 
Chi-Square Tests Value df Asymp. Sig. (2-

sided) 
Pearson Chi-Square 134.304a 153 .859 
Likelihood Ratio 93.152 153 1.000 
Linear-by-Linear 
Association 

.025 1 .873 

N of Valid Cases 60   
Note.  a180 cells (100.0%) have expected count less than 5.  The 
minimum expected count is .02. 

 
Symmetric Measures Value Approx. Sig. 
Nominal by 
Nominal 

Phi 1.496 .859 
Cramer's V .499 .859 

N of Valid Cases 60  
 

Paired Samples Statistics Mean N Std. Deviation Std. Error 
Mean 

Pair 
1 Rel_HQ_QualDef 

10.6833 60 5.88446 .75968 
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NR_HQ_QualDef 

12.2667 60 6.36693 .82197 

 
Paired Samples Correlations N Correlation Sig. 

Pair 
1 

Rel_HQ_QualDef & 
NR_HQ_QualDef 

60 -.021 .875 

 
Paired Samples Test Paired Differences 

Mean Std. Deviation Std. Error 
Mean 

95% 
Confidence 

Interval of the 
Difference 

Lower 

Pair 
1 

Rel_HQ_QualDef - 
NR_HQ_QualDef 

-1.58333 8.75910 1.13079 -3.84605 

 
Paired Samples Test Paired 

Differences 
t df Sig. (2-tailed) 

95% 
Confidence 

Interval of the 
Difference 

Upper 
Pair 
1 

Rel_HQ_QualDef - 
NR_HQ_QualDef 

.67938 -1.400 59 .167 
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