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Abstract 

Franshaw, Maria J., Teachers’ and Students’ Perceptions of Mathematics Teaching and  

Learning in Semi-departmentalized Upper Elementary Grades. Doctor of 

Education (Executive Educational Leadership), Houston Baptist University, 

Houston, Texas, May, 2019.  

The purpose of this descriptive phenomenological study was to examine teachers’ and 

students’ perceptions of the impact of a semi-departmentalized classroom structure on 

mathematics teaching and learning in upper elementary grades.  Participants were 

purposefully selected from teachers and students at the selected school, each completing 

at least one year in this classroom structure with fidelity.  Participant’s perceptions and 

shared experiences were studied without altering the environment.  A total of 138 

students and five teachers answered multiple-choice and open-ended questions on 

respective surveys.  Findings indicate both participant groups strongly believe a semi-

departmentalized classroom structure positively impacts mathematics teaching and 

learning in upper elementary grades. Students reported being more engaged, liking math 

more, knowing they’re more proficient, and being better supported by their teacher.  

Teachers reported the structure improved their math content and pedagogical skills, 

implementation of professional learning, preparation, and overall effectiveness.  Findings 

further indicated the structure positively impacted five themes common to both groups.  

The common student learning themes are mathematical proficiency and engagement in 

mathematics learning; the common mathematics teaching themes are mathematics 

pedagogy, differentiation, and preparation.  Students also indicated the structure 

positively impacts their mathematics learning affect and disposition, the mathematics  



 v 

learning environment, and the time allotted for mathematics.  Findings indicate a semi-

departmentalized classroom structure positively impacts mathematics teaching and 

learning in upper elementary grades and is a viable option beyond a self-contained or 

departmentalized structure.  The researcher hopes these findings will empower 

educational administrators in their efforts to improve elementary mathematics education 

in the United States. 

Keywords: classroom structure, elementary mathematics, elementary teacher 

specialization, math anxiety, mathematics pedagogical content knowledge, semi-

departmentalization, semi-departmentalized, student perceptions, teacher perceptions 
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CHAPTER I 

Introduction 

In 1959, the word innumerate was established to describe a person who was 

unfamiliar with mathematical knowledge and concepts (National Research Council, 

2001).  People have readily discussed the importance of children learning to read but have 

less freely engaged in conversation about the importance of children learning 

mathematics.  In the researcher’s elementary, middle, and high school teaching 

experiences, parents have readily shared their child would not be good at math because 

they, the parents, weren’t good at math either.   

Variations of this conversation have occurred between parents and the researcher 

at back to school nights, parent meetings, and parent mathematics seminars over the past 

three decades.  Parents who did not experience success in their school mathematics 

experiences have become adults who do not have confidence with mathematics.  Some of 

these adults who lack confidence, demonstrate math avoidance, and experience math 

anxiety became elementary teachers who then teach mathematics to young children (Ball, 

Hill, & Bass, 2005; Beilock & Maloney, 2015; Etheridge, 2016; Strawhecker, 2004). 

Fifteen years ago, the National Research Council (NRC) published Adding It Up: 

Helping Children Learn Mathematics (NRC, 2001).  The Mathematics Learning Study 

Committee (MLSC) was a diverse group of 16 professionals charged with the review and 

synthesis of research on pre-kindergarten through Grade 8 mathematics learning.  The 

Executive Summary declares, “All young Americans must learn to think mathematically, 

and they must think mathematically to learn” (NRC, 2001, p. 1).    
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Adding It Up (NRC, 2001) was published less than a year after the National 

Council of Teachers of Mathematics (NCTM) released its Principles and Standards for 

School Mathematics in 2000.  The NCTM committee responsible for the Principles and 

Standards for School Mathematics focused on number sense proficiency in the elementary 

grades as central to building a foundation for Mathematics success in secondary school 

and beyond.  The Committee cited the importance of this foundation for citizens working 

in fields involving mathematics, the sciences, and technology.  That was back in 2001 and 

since then, demand for qualified personnel in these fields has only increased. 

Twenty years prior to the NRC and NCTM reports, Americans were already 

expressing concerns over math education spurred on by the space race, “New Math,” and 

the 1983 report, A Nation at Risk (National Commission on Excellence in Education).  At 

the time of this study, nearly two generations after A Nation at Risk, teachers, 

administrators, university professors in education, and others in the United States 

continued to work toward the goal of consistent, measurable achievement in elementary, 

middle, and high school mathematics. In this first chapter, the researcher presented a brief 

overview of the literature pertaining to (a) introduction; (b) background of the study; (c) 

statement of the problem; (d) statement of the purpose and significance; (e) research 

questions; (f) definition of terms; (g) theoretical framework; (h) limitations; (i) 

delimitations; (j) assumptions; and (k) organization of the study.   

Background of the Study 

An educated citizenry has been a common goal among most thriving countries 

throughout our history and indeed in today’s world.  In the United States, a minimum level 

of literacy is fundamental in Kindergarten through Grade 12 (K-12) education. 
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Mathematics achievement in schools in the United States, however, has long been a topic 

of concern (Ball et al., 2005; Hill, 2010; Ma, 1999; NRC, 2001; Thames & Ball, 2013; 

Wu, 2009). In the mid nineteenth century, Horace Mann, then secretary of the 

Massachusetts State Board of Education, learned that Boston’s school children could 

correctly answer only about one third of the arithmetic questions answered in a 

survey.  Over 70 years later when parts of the survey were completed again in districts 

across the United States, the results were worse, leading to questions about whether there 

was ever a time when students in the United States demonstrated achievement and success 

in mathematics (NRC, 2001). 

Since the mid twentieth century, there have consistently been reasons for 

mathematics education to be in the spotlight, most of which are directly tied to our 

country’s national issues, including economics and welfare, and many of which are 

increasingly urgent (NRC, 2001).  Professors from both mathematics and education 

departments agreed that the disregard for the importance of mathematics instruction in 

elementary schools cannot continue (Ball et al., 2005; Wu, 2009).  Ball, Hill, and Bass 

(2005) cited evidence that continued poor performance on successive international 

mathematics assessments point to the need for improvement in mathematics teaching and 

learning.   

Improved mathematics education has continued to be vital to our nation’s interests 

(National Mathematics Advisory Panel, 2008; Ball, 2003).  The increasingly technological 

nature of jobs in our national and world economies have required skills that are 

foundational to a robust mathematics education.  Dr. Wu, Professor Emeritus at the 

University of California, Berkeley, stated, “We owe it to our children to adequately 
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prepare them for the technological society they live in, and we have to start doing it in 

elementary school” (Wu, 2009, p. 14). 

Pedagogical Content Knowledge 

In 1986, Shulman addressed the American Educational Research Association’s 

(AERA) convention and introduced to the audience and the world the notion of 

pedagogical content knowledge (PCK).  Until that point, it was assumed that personal 

mathematics content knowledge and proficiency were all that was necessary to teach 

students mathematics.  Shulman’s (1986) assertion compelled many teacher education 

departments to review their programming based on the assumption that content and 

pedagogical knowledge would differ in their impact on the teaching and learning of 

mathematics.   

In 2008, Hill, Ball, and Schilling published Unpacking Pedagogical Content 

Knowledge: Conceptualizing and Measuring Teachers’ Topic-specific Knowledge of 

Students.  This was the first concerted effort to measure the degree to which mathematics 

PCK correlated to gains in student achievement.   

Reform 

In the landmark study Adding It Up: Helping Children Learn Mathematics (NRC, 

2001), the Mathematics Learning Study Committee reviewed the reforms that have been 

in place over the last nearly 70 years and noted that, “different people urge that school 

mathematics be taken in different directions” (NRC, 2001, p. xiv).  The Committee 

members further reminded readers that it wasn’t about finding a different type of 

mathematics to teach but rather about improving the actual teaching of mathematics.   
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In, 2003, Ball stated in Mathematical Proficiency for All Students: Toward a 

Strategic Research and Development Program in Mathematics Education, “The teaching 

and learning of mathematics in U.S. Schools is in urgent need of improvement.  The 

nation needs a mathematically literate citizenry, but most Americans graduate from high 

school without adequate mathematical competence,” and declared, “As both a matter of 

national interest and a moral imperative, the overall level of mathematical proficiency 

must be raised, and the differences in proficiency among societal groups must be 

eliminated” (Ball, 2003, p. xi).   

United States national education governing bodies as well as public and 

independent state and local entities have researched and reviewed components that impact 

a child’s K-12 mathematics education.  One example was the U.S. National Mathematics 

Standards and their intersection with teacher quality.  The United States had a strong set of 

national mathematics standards led to the development of strong curriculum.  However, as 

Ball et al. (2005) showed, the implementation of these standards and curriculum depends 

on qualified teachers.  Ball et al. (2005) further suggested we shouldn’t be surprised that 

many U.S. teachers lack the skill to be qualified mathematics teachers as they themselves 

are products “…of the very system that we seek to improve” (p. 14). 

Teacher Preparation 

Universities and mathematics-content organizations have examined teacher 

preparation within and across programs nationwide.  In 2008, the National Council on 

Teacher Quality (NCTQ) evaluated elementary teachers’ mathematics preparation and 

published a full-length report, No Common Denominator.  The opening sentence of the 

NCTQ’s comprehensive report declares, “the nation’s higher goals for student learning in 
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mathematics cannot be reached without improved teacher capacity” (Greenberg & Walsh, 

2008, p. i). 

In 2006 in preparation for the NCTQ evaluation, President Bush formed the 

National Mathematics Advisory Panel (NMAP) which consisted of renowned mathematics 

professors and leaders in technology and science industries.  The NMAP collectively 

possessed centuries of experience with mathematics teachers and student outcomes and 

was formed to guide the NCTQ’s evaluation.  The NMAP addressed concerns over the 

lack of mathematical proficiency demonstrated by preservice teachers’ preparations, 

teachers’ in-service practices, and students’ performance on international assessments 

(Greenberg & Walsh, 2008).   

The release of this document can be clarified by reviewing the history of the 

release of other highly influential mathematics publications prior to NCTQ’s No Common 

Denominator.  In 1989, NCTM published Curriculum and Evaluation Standards and 

sought to impact the quality and standardization of textbooks, textbook series, and state 

standards.  Then, in 1991, NCTM published the Professional Standards and, in 1995, the 

Assessment Standards, striving to impact the mathematics teaching profession and student 

assessment, respectively.  In 1999, Liping Ma’s Knowing and Teaching Mathematics 

highlighted the profound importance of teachers’ having a foundational understanding of 

mathematics coupled with an equally important understanding of mathematics pedagogy.   

The pendulum swung back toward teaching practices with NCTM’s revised 

Principles and Standards for School Mathematics issued in 2000, which prompted a 

sweeping revision of state curriculum standards.  NRC’s Adding It Up was released in 

2001, and the content was consistent with many of Ma’s (1999) major points.  Fast 
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forward to 2006 and the formation of the NMAP who supported and guided the NCTQ 

evaluation.  Each of these reports validated the need to improve mathematics teaching and 

learning in the United States.  These hallmark reports have continued to inform practices 

and research on college and university campuses across the United States. 

The examination into issues impacting elementary mathematics teaching and 

learning has gone still another step beyond teacher preparation.  Task forces of top 

education professors have convened to review teacher quality, and many have made 

recommendations for national teacher certification in the United States (Cantrell, 

Fullerton, Kane, & Staiger, 2008).  Similarly, leading universities with highly regarded 

schools of education have studied their education students’ mathematics proficiencies as 

well as their proficiencies for teaching mathematics.  These two distinctly different 

proficiencies are discussed in depth in the literature review. 

Along the same lines, still more studies separately reviewed pre-service teachers’ 

(PST) preparation for teaching mathematics.  Strawhecker (2004) was in a unique position 

to observe varying levels of undergraduate teacher preparation as her university was in 

transition between two programs.  She observed the outgoing program for preparation 

which consisted of content course completion prior to methods courses with no field 

experience.  She was further able to observe the updated program which consisted of 

simultaneous focus on content, methods, and field experience in the form of blocks 

(Strawhecker, 2004).  The latter group demonstrated lower mathematics background 

knowledge as well as greater gains.  Strawhecker (2004) noted the influence of elementary 

teachers’ mathematics instruction on students’ achievement and attitudes in learning 

mathematics.   



8 

 

Strawhecker’s (2004) research also demonstrated the importance of collaboration 

between university education and mathematics departments in support of teacher 

preparation and revealed the impact of the change in requirement for one university 

education program.  Other universities have not required mathematics methods courses, 

yet others require two or more mathematics department content courses and a course in 

mathematics pedagogy.  Variations between these levels of requirements have continued 

(Greenberg & Walsh, 2008; Hiebert & Morris, 2009; Matthews, Rech, & Grandgenett, 

2010; Thames & Ball, 2008). 

Still other studies have researched elementary teachers’ mathematics anxieties 

(Ashcraft, 2002; Beilock & Maloney, 2015; Carey, Hill, Devine, & Szucs, 2015; 

Etheridge, 2016).  Similar studies have researched the grade in which students’ 

mathematics knowledge and proficiency becomes greater than that of their 

teachers.  There have been evaluations of the varying models and levels of impact of 

mathematics professional development programs (Boaler, 2009; Philipp, Schappelle, 

Siegfried, Jacobs, & Lamb, 2008; Rice & McKeny, 2012; Thames & Ball, 2013).  

While research has been conducted and recommendations have been made for 

revision to mathematics curriculum and instruction, no single recommendation has 

consistently positively impacted U.S. students’ mathematics achievement.  Elementary 

students can no longer wait for more research, recommendations, and revisions to impact 

their mathematics achievement.  

There existed need to examine the model of a semi-departmentalized classroom 

structure for core content areas in upper elementary grades.  A semi-departmentalized 

model is a modification of departmentalization that has been in place in middle and high 
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schools for decades.  A semi-departmentalized classroom structure focuses on providing 

the best available content instruction for students and on empowering teachers as content 

specialists.  This study examined teachers’ and students’ perceptions of the impact of a 

semi-departmentalized classroom structure on mathematics teaching and learning in upper 

elementary grades at one selected school. 

Statement of the Problem 

There is a lack of research on teachers’ and students’ perceptions of mathematics 

teaching and learning in semi-departmentalized classroom structure in upper elementary 

grades (Crayton, 2016; Hanks, 2013; Johnson, 2013; Landahl, 2012; Moore, 2008; 

Ponder, 2008; Ray, 2017; Skelton, 2015).  The researcher specifically addressed how the 

semi-departmentalized classroom for core content courses addressed mathematics 

teaching and learning in upper elementary grades.   

Mathematics teaching and learning has been a topic of national conversation in the 

United States for decades.  School, district, state, and national education leaders have 

reported the significant lack of student mathematical achievement (Greenberg & Walsh, 

2008; NRC, 2001).  Many issues remain connected to the lack of consistent mathematics 

achievement among U.S. students.  Nationally-directed and state-mandated curricula and 

teaching philosophies have come, gone, and come back again.  Studies have been done on 

mathematics’ teachers background, knowledge, preparation, beliefs and practices.  This 

substantial lack of student mathematics achievement has limited students’ educational 

achievement through high school and beyond to their future employment, which further 

impacted the U.S. economy.   

Statement of the Purpose and Significance 
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The purpose of this study was to examine teachers’ and students’ perceptions of 

the impact of a semi-departmentalized classroom structure on mathematics teaching and 

learning in upper elementary grades.  National, state, and local business leaders have 

joined leading education professors in their quest to improve student mathematics 

achievement.  This work has been necessary and resulted in some localized changes and 

progress toward improving preservice teacher preparation and professional development 

for teachers in the field with the focus and goal being to improve student affinity toward 

and achievement in mathematics (Ball et al., 2005; Boaler, 2009; Thames & Ball, 2013; 

Wu, 2009). 

Millions of elementary students have waited for improvement in teacher 

preparation programs to update their requirements and courses.  A desire for immediate 

impact on student learning and achievement resulted in a rise of “platooning,” or 

specializing (Gewurtztraminer, 2014, p. 1).  In the platoon model, teachers have focused 

on a content area and students move together from class to class (Gewurtztraminer, 

2014).  This practice of fully departmentalizing has been used in middle and high schools 

for decades 

Since 2002, U.S. school districts have increasingly felt the pressure of high-stakes 

testing.  School administrators have pointed to national policies that placed increasing 

pressure on raising test scores.  In Strauss’ (2014), Washington Post report, Onosko, 

Salvio, and Stearns stated,  

The relentless pressure of high-stakes testing in language arts and math – first 

under No Child Left Behind and now under President Obama’s Race to the Top – 
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keeps driving educational leaders to experiment with new ways to increase scores 

and emphasize their importance in this ‘accountability’ era. ( p. 1)  

In recent years, elementary school administrators have more often considered 

changes to their schools’ organizational structures.  The echo among elementary school 

administrators who have changed their school’s structures with models such as 

departmentalizing, looping, or team teaching, has repeated a version of a common chord. 

According to Gewurtztraminer (2014),  

Schools that have embraced this shift are expecting a double yield: Students will 

learn more from a teacher steeped in a given subject, …, and teachers will be 

renewed and excited by diving more deeply into the subjects they love. (p. 16)   

This study addressed the semi-departmentalized classroom structure as an 

elementary model in addition to existing self-contained and departmentalized structures.  

In a semi-departmentalized classroom structure, students have two core content teachers 

rather than four or five in a departmentalized structure.  The study examined teachers’ and 

students’ perceptions of the impact of a semi-departmentalized classroom structure on 

mathematics teaching and learning.  

This study also highlighted the dire need to address the unacceptable state of 

school mathematics in the United States.  Elementary teachers, their students, and our 

nation cannot afford to wait any longer for improvements in the preparations of PSTs, the 

remediation of CK and PCK for teachers in the field, or mandatory national certification.  

Compared to the measured successes of other countries have performed well on 

international assessments, U.S. curriculum, instruction, textbooks, and teacher preparation 

fall short.  While U.S. students have performed well on basic procedural items, they have 
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failed to demonstrate the depth of understanding and reasoning required to apply 

mathematics (Boaler, 2009; Ma, 1999; NRC, 2001).  High profile corporate leaders and 

politicians alike have spoken publicly about their grave concerns surrounding the 

unsatisfactory state of school mathematics and students’ gains in knowledge, skills, and 

confidence. 

Research Questions 

According to Richardson (1999), the researcher should listen and let the 

phenomena speak for themselves.  This descriptive phenomenological study examined the 

perceptions of teachers and students regarding the impact of a semi-departmentalized 

classroom structure in upper elementary grades on mathematics teaching and learning. 

The primary research questions focused on examining this information:  

1.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics learning?   

2.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their teachers’ mathematics teaching? 

3. What are teachers’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on students’ mathematics learning?   

4. What are teachers’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics teaching? 

Definition of Terms 

Self-contained Classroom 
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For this study, a self-contained classroom is commonly defined as one in which 

teachers provide mall core content instruction in one classroom to the same group of 

students each day for the duration of the school year. 

Departmentalization/Platooning 

As defined by the researcher, departmentalization or platooning is a model in 

which a group of students has a different teacher for each of their core academic 

subjects.  In the elementary grades, platooning most often means a group of students 

moves together from room to room throughout the school day.  In some elementary 

schools, platooning may also involve ability grouping.  Occasionally, a departmentalized 

or platooned grade level structure exists where students remain in the same classroom and 

each content area teacher rotates to the students.  In middle schools and high schools, 

departmentalization is defined as a model in which students have different teachers for 

each of their subject areas and different schedules than their grade-level peers, such that 

each of their classes varies in the composition of students. 

National Council of Teachers of Mathematics Principles to Actions 

 The National Council of Teachers of Mathematics (NCTM) published Principles 

to Actions: Ensuring Mathematical Success for All in 2014. Principles to Actions builds 

on NCTM’s Principles and Standards for School Mathematics published in 2000.  

Principles to Actions is intended to guide all whose work impacts mathematics learning 

from school and education policy leaders to school administrators, instructional coaches, 

and teachers.  The Principles are the structure and the Actions are the implementation. 
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 The six guiding principles are teaching and learning, access and equity, 

curriculum, tools and technology, assessment, and professionalism.  The largest section of 

Principles to Actions is dedicated to teaching and learning. The Mathematics Teaching 

Practices include: 

• Establish mathematics goals to focus learning. 

• Implement tasks that promote reasoning and problem solving. 

• Use and connect mathematical representations. 

• Facilitate meaningful mathematical discourse. 

• Pose purposeful questions. 

• Build procedural fluency from conceptual understanding. 

• Support productive struggle in learning mathematics. 

• Elicit and use evidence of student thinking. (NCTM, 2014, p. 3) 

Semi-Departmentalization 

Semi-departmentalization is defined as a classroom organizational structure 

wherein elementary students have two teachers and change core-content classrooms only 

once during a school day.  Teachers focus on the teaching and learning in one to three 

subject areas.  In the school selected for this research study, there were teacher pairs in 

Grades 3 and 4.  In Grade 3, one teacher provided instruction in all language arts content; 

the partner teacher provided instruction in mathematics, science, and social studies.  In 

Grade 4, one teacher provided instruction in all language arts content; the partner teacher 

provided instruction in mathematics and social studies.  In Grade 4, a third teacher 

provided science instruction in the elementary science lab. 

Teacher Mathematics Content Knowledge  
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As defined by the researcher, a teacher’s mathematics content knowledge (CK) is 

his personal mathematical proficiency or his individual knowledge of and ability in 

mathematics.  This knowledge is an accumulation of an individual teacher’s mathematics 

experiences, both formal and informal, from birth through school years, undergraduate 

studies, and potentially graduate school coursework. 

Teacher Mathematics Pedagogical Content Knowledge 

 Teachers need both content knowledge and pedagogical knowledge.  A third type 

of knowledge, pedagogical content knowledge, was intimated as necessary for teaching 

and learning (Shulman, 1986).  A teacher’s mathematics pedagogical content knowledge 

(PCK) is his proficiency for teaching mathematics.  Mathematics PCK is distinctly 

different than a teacher’s mathematics content proficiency.  The latter is the individual’s 

mathematics content knowledge.  PCK refers specifically to student learning and a 

teacher’s proficiency for teaching mathematics purely to that end.  One can have high 

mathematics content knowledge that leads to individual mathematics attainment at 

extraordinarily high levels and yet not be able to teach mathematics concepts, skills, and 

strategies to another. 
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Theoretical Framework 

The history of school organization and structure in the United States has impacted 

the ways in which schools still operate today.  The self-contained elementary classroom 

structure in the United States today has been in place for over 300 years.  Although 

curriculum and instructional practices have changed during this same period, elementary 

self-contained classroom structures have continued to require 21st century teachers to be 

experts in all core content areas they teach.   

Research has shown that elementary teachers are not experts in teaching 

elementary mathematics because they are negatively impacted by various factors.  

Elementary mathematics teachers have been impacted by their personal history with 

mathematics, math anxiety, math avoidance, and inadequate preservice preparation.  They 

have also been impacted by a lack of mathematics content knowledge, a lack of 

mathematics pedagogical content knowledge, or in many instances, both (Hill, 2010; Ma, 

1999). 

In 1985, Stanford University Professor of Education L. S. Shulman was President 

of the American Education Research Association (AERA).  At the April convention in 

Chicago that year, his presidential address was entitled, The Growth of Knowledge in 

Teaching.  Shulman (1985) reviewed that over time the focus on instruction has either 

been on content or on pedagogy.  He asserted that central questions regarding teaching 

were not being addressed by this either/or paradigm and that both content knowledge (CK) 

and pedagogical content knowledge (PCK) are essential.   

Shulman referred to CK as awareness of the ways in which content structures 

differ and thinking beyond the basic concepts or facts of a content (Shulman, 1986).  He 
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described PCK as a distinct second type of knowledge which is required for teaching the 

content of a subject area, “... the particular form of content knowledge that embodies the 

aspects of content most germane to its teachability” (Shulman, 1986, p. 9).  He clarified 

further the importance of teachers’ knowing the content so well as to address with the 

necessary instruction students’ preconceptions, conceptions, and misconceptions about the 

content.    

Recent research contributed significantly to Shulman’s seminal work.  In Content 

Knowledge for Teaching: What Makes It Special, Ball, Thames, and Phelps (2008) 

focused on mathematics CK and PCK.  Their research led them to expand mathematics 

CK to include common and specialized content knowledge as well as knowledge of how 

mathematics curriculum and instruction taught at one grade level relates to that in 

subsequent grades.  Ball, Thames, and Phelps (2008) expanded the definition of 

mathematics PCK to include knowledge of content and students, content and teaching and 

content and curriculum. 

Hill, Ball, and Schilling (2008) also expanded Shulman’s work. In Unpacking 

Pedagogical Content Knowledge: Conceptualizing and Measuring Teachers’ Topic-

Specific Knowledge for Students (2008), the researchers studied PCK in mathematics 

teaching, seeking to more deeply understand the two distinct types of knowledge (CK and 

PCK) as they impact teaching and to determine the relationship of improved PCK to 

student achievement.  Hill, Ball, and Schilling’s (2008) research focused on mathematics 

PCK, specifically on building and defining this domain and creating an instrument for 

measuring the domain in teachers.   
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Limitations 

Limitations in research are situations that arise in the study which are beyond the 

researcher’s control (Creswell, 2013).  The limitations of this research study included the 

following: 

1.  The surveys were self-reporting and reflected the perceptions of teachers and 

students regarding the impact of a semi-departmentalized classroom structure.  This 

limitation could have been a factor because the participants were enrolled at one selected 

campus.  Teachers and students at another similar campus may have different perceptions 

of a semi-departmentalized classroom structure based on their circumstances and 

experiences. 

2. There was a lack of research on teachers’ and students’ perceptions of the impact 

of a semi-departmentalized classroom structure on mathematics teaching and learning in 

upper elementary grades (Crayton, 2016; Hanks, 2013; Johnson, 2013; Landahl, 2012; 

Moore, 2008; Ponder, 2008; Skelton, 2015).  

       3.  The period the researcher had to complete the research was also a limitation.  A 

longer period for this study would have allowed the researcher to survey students at the 

end of their last year in an elementary self-contained classroom to compare these with 

their results at the end of their first year in a semi-departmentalized classroom structure. 

Delimitations 

 The delimitations in research are those characteristics that arise from the 

limitations in the scope of the study (boundaries as defined by the researcher by conscious, 

exclusionary, and inclusionary decisions made during the development of the study) 

(Creswell, 20143).  The delimitations of this research study included the following: 
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1. The participants in this study were from one selected campus. 

2. The survey used in this study was a self-reporting measure and no observable 

practices were examined. 

Assumptions 

The researcher determined assumptions for this study on the impact of a semi-

departmentalized classroom structure on mathematics teaching and learning in upper 

elementary grades.  The general assumptions of this study were:  

1. The survey used in this study was valid for the purpose intended. 

2. All participants understood the questions and responded objectively and  

honestly. 

3. The interpretation of the data collected represented the participants’ intentions. 

4. The best available mathematics teacher for any of the given upper elementary  

grades was chosen for the teaching position. 

Organization of the Study 

 This descriptive phenomenological study was organized into five chapters. 

Chapter I included the (a) background of the study, (b) statement of the problem, (c) 

statement of the purpose and significance, (d) research questions, (e) definition of terms, 

(f) theoretical framework, (g) limitations, (h) delimitations, and (i) assumptions, and (j) 

the organization of the study.  In Chapter II, the researcher presented a review of the 

literature: (a) United States students’ mathematics achievement; (b) history of education in 

the United States; (c) departmentalization and semi-departmentalization in elementary 

schools; (d) relevance of teachers to the need for semi-departmentalization in upper 

elementary grades; and (e) summary.  In Chapter III, the researcher described this 
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descriptive phenomenological study’s methodology including (a) research design, (b) 

participants, (c) context and setting, (d) instrumentation, (e) data collection, (f) data 

analysis, (g) researcher bias, and (h) a summary.  In Chapter IV, the researcher presented 

the findings for each of the research questions in the study.  Lastly, in Chapter V, the 

researcher provided the discussion, implications, recommendations for future research, 

and conclusions. 
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CHAPTER II 

REVIEW OF LITERATURE 

The purpose of this study was to examine teachers’ and students’ perceptions of 

the impact of a semi-departmentalized classroom structure on mathematics teaching and 

learning in upper elementary grades.  Current literature focuses on a fully 

departmentalized classroom structure for upper elementary grades, most often in Grades 4 

and 5, and presents quantitative results, reviewing student achievement data.  This mixed-

methods study addressed a significant gap in the literature by reviewing a semi-

departmentalized classroom structure for students in Grades 3 and 4 and provided data 

based on teachers’ and students’ perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics learning and teaching.  The literature review 

includes a review of United States students’ mathematics achievement, history of 

education in the United States, departmentalization and semi-departmentalization in 

elementary schools, and the relevance of teachers to the need for semi-departmentalization 

in upper elementary grades. 

United States Students’ Mathematics Achievement 

Results from national and international mathematics assessments have continued to 

demonstrate that U.S. students’ mathematics performance is comparatively low.  Matt 

Larson, current National Council of Teachers of Mathematics (NCTM) president, 

published a recent President’s Message entitled, A Perfect Storm of Data: We Must Take 

Action! (Larson, 2017).  In his message, Larson briefly acknowledged several potential 

reasons or arguments that can be made for U.S. students’ comparatively poor outcomes on 

national and international mathematics assessments.  The acknowledged arguments 
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included sentiments such as the instruments don’t address the complexity of education, 

U.S. students represent a wider socioeconomic spectrum than do countries to which its 

results are compared, the measures focus on readiness for college or career and not on 

other mathematics education goals, and that the assessments are unfairly given to 

unequally-represented student populations (Larson, 2017). 

Larson (2017) acknowledged these arguments, the imperfect nature of the 

assessments, and other important aspects of mathematics learning that these assessments 

cannot measure.  He continued, however, stating, “it would be unwise not to look for 

lessons and take actions based on the recently released results of large-scale national and 

international assessments” (Larson, 2017, para. 1).  The assessments to which he referred 

are the 2015 National Assessment of Educational Progress (NAEP), the 2015 Programme 

for International Student Assessment (PISA), and the Trends in Mathematics and Science 

Study (TIMSS).    

While there have been gains, stated Larson (2017), there are issues that must be 

addressed.  He acknowledged the increase in one of the elementary strands while 

achievement fell in several other elementary strands.  He pointed particularly to the high 

school results and the need for “a substantial reconceptualization of the high school 

mathematics experience so that it is more relevant and better serves not only the needs of 

every student but the needs of society at large as well” (Larson, 2017, para. 12).   

Larson (2017) further noted that the national and international assessment data 

yielded themes and implored the following actions be taken to improve U.S. Mathematics 

teaching and learning: 

• support the current common and rigorous standards in K-Grade 8, 
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• support the professional learning of teachers,  

• create structures to enhance teachers’ professional collaboration and continual 

improvement; eliminate structural obstacles that stand in the way of the learning of 

each and every student; and 

• substantially reform high school mathematics curriculum and instruction.  

(para. 13)   

NCTM President Larson concluded his message stating, “It is our professional 

responsibility as educators not to ignore these lessons and take action. Our future depends 

on our response” (Larson, 2017, para. 13).  

History of National and International Mathematics Assessments 

The history of the TIMSS, NAEP, and PISA national and international assessments 

dates to the early 1960s.  Before there was the current TIMSS assessment, there was the 

First and Second International Mathematics Studies, FIMS and SIMS, respectively.  The 

International Association for the Evaluation of Educational Achievement (IEA) gave the 

pilot FIMS in 1960.  IEA designed FIMS to research the various outcomes of countries 

using the “New Math” curriculum with questions looking at both curriculum and 

instruction.  In the twelve-country FIMS pilot, two student groups, 13-year-olds and 

students in their last years of secondary school.  The formal FIMS study was conducted in 

1964 in the same twelve countries with students from the same age groups. 

 The NAEP, first given in 1969, is a U.S. national assessment addressing 

achievement in academic subjects including mathematics, reading, writing, geography, 

civics, science, U.S. history, and the arts.  Currently, U.S. students in Grades 4 and 8 take 

the NAEP every two years to assess their achievement in mathematics and reading.  
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Students in Grade 12 also complete portions of the NAEP.  The subjects assessed by the 

NAEP are determined by the National Assessment Governing Board (NAGB).  The 

NAGB was created by Congress in 1988 and its 26 members are appointed by the 

Secretary of Education and include governors, state legislators, local and state school and 

business representatives, and members of the public.  Beginning in 1983, Educational 

Testing Service (ETS) began assisting the NAEP with research and development of its 

achievement assessments. 

 In 1980, IEA conducted the SIMS with students in 20 countries.  Selected 13-year-

old students and students in their final years of secondary school completed the 

SIMS.  Worldwide, the SIMS assessment included more 13-year-olds in more countries 

due to improved compulsory education laws of all SIMS participating countries.  IEA 

referred to these SIMS groups as Population A (13-year-olds) and Population B (last-year 

secondary students).  

IEA conducted the Third International Mathematics and Science Study (TIMSS) in 

1995, officially adding science since science assessments had been periodically conducted 

since 1970.  The 1995 TIMSS was the largest comparison assessment completed with over 

half a million students in five grades in 46 countries.  IEA continues to conduct the 

TIMSS on a four-year cycle for students in Grade 4 and 8 with the purpose of 

investigating student achievement in mathematics and sharing trends in the results with 

participating countries.  The TIMSS is now known as the Trends in International 

Mathematics and Science Study and currently has about 60 countries participating. 

 Programme for International Student Assessment (PISA) assesses reading, 

mathematics, and science literacies in 15-year-olds in a three-year cycle.  The first PISA 
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focusing on mathematics literacy was given in 2003 with the second mathematics literacy 

assessment in 2012.  PISA was developed and is implemented by the PISA Governing 

Board which consists of members from the Organisation for Economic Co-operation and 

Development (OECD) countries.  The OECD also appoints a Technical Advisory Group 

(TAG) to oversee the development of the assessment.  The TAG consists of worldwide, 

independent experts in the field.  The TAG may also be required to oversee the 

assessments in specific countries to assure methods and procedures are followed. 

The collective results of these national and international assessments are integral to 

the history of mathematics in the United States.  Results over the past 50 years have 

impacted in some way U.S. mathematics curriculum, instruction, professional 

development, and university teacher preparation (Ball, 2003; NRC, 2001; Thames & Ball, 

2013). 

Second International Mathematics Study Results 

In January of 1987, McKnight et al. published The Underachieving 

Curriculum:  Assessing U.S. School Mathematics from an International Perspective, a 

report on the U.S. results of the Second International Mathematics Study (SIMS).  The 

1980 results showed Population A slightly above the SIMS mean for computation, average 

in algebra skills, and far below average in non-computational arithmetic, and in the lower 

quartile in geometry.  Population A students in Japan had the highest overall SIMS 

results.  Population B results showed the U.S. calculus students’ scores right at the 

international average; however, Population B pre-calculus students’ results were far below 

the SIMS average.   

SIMS also investigates instructional practices and attitudes towards mathematics 
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McKnight et al. (1987) reported that only about 15% of United States. Population B 

students are enrolled in advanced mathematics courses although U.S. students remain in 

school considerably longer than the average international Population B student.  Even 

further, only about 3% of the U.S. students in the SIMS assessment were pursuing a full 

calculus course while in high school.   

The 1980 SIMS results also showed that U.S. students in Population A and B 

spend more time on homework than the international average.  The U.S. Population A 

average was about two and a half hours per week; however, 80% of eighth-grade math 

students reported spending as much as three hours per week on homework (McKnight et 

al., 1987).  U.S. students in Population A reported spending about four hours per week on 

homework.  Overall, U.S. students in both Population A and B reported positive attitudes 

towards mathematics.   

The SIMS teacher background results did not show any marked differences in 

teacher background, experience, or attitudes.  However, two marked differences were 

noted (McKnight et al., 1987).  First, U.S. teachers have a considerably higher teaching 

load than their international counterparts.  For example, Japanese teachers whose students 

had the highest SIMS results, have a considerably lighter teaching load, and even more so 

for those who teach advanced mathematics in Population B than those who teach the 

equivalent of middle school mathematics to Population A.   

The second difference McKnight et al. (1987) noted was teachers’ responses to 

their students’ lower achievement levels.  In the United States, teachers tended to cite 

external reasons for low achievement, such as students’ lower level of ability or 

effort.  Japanese teachers, on the other hand, internalized their students’ lower 
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achievement and took personal responsibility.  McKnight et al. concluded their 1987 

report with the following 

recommendations: 

• Restructure the curriculum, 

• Reconsider early student tracking, 

• Reconsider the role and quality of textbooks, 

• Review Population B enrollment and engagement; and 

• Improve the professionalization of teaching. (p. 17) 

Second International Mathematics Study to First International Mathematics Study 

Anchor Item Comparison 

The 1980 SIMS results were further analyzed in May, 1987, when NCTM 

published Horvath’s work, “A Look at the Second International Mathematics Study 

Results in the United States and Japan” in its issue of The Mathematics Teacher.  In the 

article, Horvath reviewed the results of anchor items, those questions that were identically 

investigated on both the FIMS and SIMS assessments.  In the SIMS assessment for 

Population A, there were a total of 36 anchor items in four categories:  computation, 

comprehension, application, and analysis.   

The 1980 U.S. students results for the SIMS anchor items were an average of one 

point lower than they were for the FIMS, from 46 to 45 (Horvath, 1987). The average 

scores result from the four categories of anchor items from FIMS to the SIMS were as 

follows: computation rose two points, 50 to 52; comprehension remained 43; analysis fell 

from 32 to 31; and markedly lower was application, 51 to 42.   

 Observing only the U.S. students’ 1980 SIMS math scores could lead to a 
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summary of achieving mixed results, considering that gains had been made (Horvath, 

1987).  By comparison, however, the average scores for Japanese students in Population A  

were as follows: 

Table 1 

Second International Mathematics Study (SIMS) Population A Results Comparison 

SIMS Anchor  

 Item Strand 

Japanese Students’  

Average Score 

U.S. Students’  

Average Score 

Computation 67 52 

Comprehension 54 43 

Application 69 42 

Analysis 64 31 

  

 The SIMS assessment for Population B had 18 anchor items in three categories.  A 

comparison of the U.S. and Japanese students’ scores for the anchor items demonstrated 

an even more striking deficit (Horvath, 1987). 

Table 2 

Second International Mathematics Study (SIMS) Population B Results Comparison 

SIMS Anchor  

 Item Strand 

Japanese Students’  

Average Score 

U.S. Students’  

Average Score 

Computation 86 48 

Comprehension 74 40 

Application 70 26 

All items 76 37 

  

The 44-point deficit in the application anchor items is significant because the items 

required “the highest cognitive level on this test” (Horvath, 1987, p. 366).   



29 

 

 Horvath (1987) reported that the mathematics strands as well as the level of 

cognitive requirement were agreed upon by the test makers and the items underwent a 

review by the international representatives.  She continued, stating, “the classifications are 

general indicators of the kinds of teaching and learning necessary for mastery and offer a 

useful scale for evaluation of students’ performance” (1987, p. 366).  Horvath (1987) 

acknowledged that the United States was making some improvements in teaching and 

learning but not in higher-order thinking skills.   

Horvath (1987), like Larson (2017), acknowledged that there could be 

disagreement about the types and composition of questions.  What there could not be 

disagreement about, however, was that the anchor items were the same for both sets of 

students and that the results of the students in Japan who participated in the SIMS 

assessment demonstrated higher cognitive skills than did the participating U.S. 

students.  Horvath (1987) concluded, “I have become convinced that more than minor 

adjustments are needed if the level of American junior and senior high school mathematics 

achievement is to improve” (p. 367).   

Second International Mathematics Study Results Lead to International Comparison 

of First Grade Mathematics 

Another study followed up on the 1980 SIMS results by looking at some of the 

youngest U.S. students’ mathematics achievement compared to some of their international 

peers.  Stevenson et al. (1990) compared the performance of first graders in Chicago, 

Illinois, to that of first graders in Beijing, China.  The researchers reviewed curriculum 

from both cities; in Beijing, there was one, and in Chicago, two.  They also consulted with 

mathematics educators in both countries to ensure that students had been exposed to the 
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content and skills which the assessment would evaluate. 

The study conducted in the 1985-86 school year included students from 124 

classrooms in 11 schools in Beijing and 20 schools in Chicago.  The researchers believed 

this was necessary to account for the homogeneity of the population of Beijing (Stevenson 

et al., 1990).  There were almost 2,000 students from Chicago-area schools and about 

1,600 from Beijing schools, a total of about 3,600 participants.  Portions of the study were 

conducted with a subsample of students selected at random; this subset was about 750 

students. 

All participants were given a computation assessment with items arranged in order 

from least to most difficult.  The first graders were given 20 minutes to complete this 

assessment.  The subsample of students in both countries was given other assessments to 

determine their mathematical proficiency in areas such as number concept, information 

from graphs and tables, and measurement.  

Stevenson et al. reported grave concerns over their findings.  “There were almost 

no areas in which the Chicago children performed as well as the children in Beijing.  The 

deficiencies of American children were pervasive” (Stevenson et al., 1990, p. 1057).  The 

results showed that not only did the Chinese students solve the problems effectively, but 

they also solve them more quickly.  One statistic summarized the results.  The researchers 

looked beyond the comparison of the mean scores of the two different groups to determine 

how many of the Chinese first graders’ scores would have been below the mean of the 

U.S. first graders.  Only 2.2% of the Beijing students scored below the U.S. first graders’ 

mean.  In other words, for every 100 of the Chinese first graders tested, 98 scored above 

the mean of the U.S. first graders tested (Stevenson et al., 1990). 
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The assessment shows U.S. students scoring well below in problems including 

both straight-forward computation as well as applying computation skills, demonstrating 

number sense, and producing addition or subtraction word problems given two 

quantities.  The researchers also interviewed mothers of a subsample of each group of 

participants.  U.S. mothers reported believing that their children overall were finding 

success in mathematics in school and U.S. children reported the same (Stevenson et al., 

1990).   

The researchers noted limitations within their study.  They speculated, for 

example, that conducting the study across more cities in both the United States and China 

would likely yield some variation in results (Stevenson et al., 1990).  They acknowledged 

the potential for students in more rural areas of China to perform differently than those in 

suburban areas.  Stevenson et al. (1990) concluded that their data demonstrates a pervasive 

concern about mathematics attitudes, expectations, and performance in young children in 

the United States. 

The Third International Mathematics and Science Study 

The TIMSS 1995 assessment followed 15 years after the 1980 SIMS and included 

mathematics results for students in Grades 4 and 8.  The Third International Mathematics 

and Science Study (TIMSS) mathematics assessment is conducted every four years apart 

from 1999 when it was not administered to students in Grade 4.  The United States has 

been participating in TIMSS since 1995 and has five sets of results for students in Grade 4 

and six sets of results for students in Grade 8.   

Longitudinal results.  There are a variety of ways to analyze the TIMSS results 

(Mullis, Martin, Foy, & Arora, 2012).  One way is to view the results longitudinally.   
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U.S. TIMSS mathematics results have increased over time since 1995.  However, the 2015 

TIMSS average scale score for U.S. students in Grade 4 did decrease two points from the 

2011 study. 

Table 3 

Trends in Mathematics and Science Study (TIMMS) Average Scale Score for United States 

Students 

 

Year Grade 4 Grade 8 

1995 518 492 

1999 n/a 502 

2003 518 504 

2007 529 508 

2011 541 509 

2015 539 518 

 

Cohort results.  Another way to analyze the TIMSS data is to examine the cohort 

results (Mullis et al., 2012).  Between cohorts, the TIMSS mathematics results of Grade 4 

students are lower when they are assessed four years later in Grade 8.  For example, the 

average scale score for students in Grade 4 in 1995 was 518; as eighth graders, the TIMSS 

U.S.  average scale score was 502, a 16-point decrease.  The differences in the available 

TIMSS mathematics cohorts to date are as follows:  2003 to 2007, 10-point decrease; 2007 

to 2011, 20-point decrease; and 2011 to 2015, 23-point decrease.   

Gender results.  Analyzing the TIMSS results by gender is another way to 

investigate the data.  U.S. TIMSS results since 1995 have shown that boys have 

outperformed girls in both Grades 4 and 8 (Mullis et al., 2012).  The difference between 

boys’ and girls’ results in Grade 4 is greater than it was in 1995.   
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Table 4 

TIMMS Grade 4 Average Scale Score by Gender for United States Students 

 

Year Boys Girls Difference 

1995 520 516 -4 

1999 n/a n/a n/a 

2003 522 514 -8 

2007 532 526 -6 

2011 546 536 -10 

2015 543 536 -7 

  

This difference between the TIMSS mathematics scores of boys and girls in Grade 4 is 

noted as significant (Mullis et al., 2012). 

 For U.S. students in Grade 8, the difference in the TIMSS results between boys’ 

and girls’ average scale scores has decreased slightly since 1995 and is no longer 

considered a significant difference (Mullis et al., 2012).  From the gender analysis 

perspective, this is positive news for U.S. TIMSS results.  However, within the larger 

analysis, U.S. Grade 8 average scale scores are significantly below U.S. Grade 4 average 

scale scores. 
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Table 5 

TIMSS Grade 8 Average Scale Score by Gender for United States Students 

 

Year Boys Girls Difference 

1995 495 490 -5 

1999 505 498 -7 

2003 507 502 -5 

2007 510 507 -3 

2011 511 508 -3 

2015 519 517 -2 

  

U.S. comparison to top-performing nations.  Still another way to view the 

TIMSS results is to compare the country rankings.  While U.S. results have continued to 

increase since 1995, there remains a significant difference between U.S. results and those 

of the top-performing countries.  U.S. students in Grade 4 scored 539, ninth overall.  The 

table below shows the scores for the top four countries in Grade 4. 

Table 6 

Comparison of 2015 TIMSS Study Grade 4 Top-performing Average Scale Scores 

 

Country Score U.S. score difference 

Singapore 618 -79 (14.66%) 

China 615 -76 (14.10%) 

Korea 608             -69 (12.80%) 

Japan 593 -54 (10.02%) 

U.S. 539 n/a 

  

U.S. students in Grade 8 scored 518, ninth overall.  The table below shows the scores for 

the top four countries in Grade 8. 
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Table 7 

Comparison of 2015 TIMSS Grade 8 Top-performing Average Scale Scores 

Country Score U.S. score difference 

Singapore 621 -103 (-19.88%) 

Korea 606 -88 (-16.98%) 

China 594 -76 (-14.67%) 

Japan 586 -68 (-13.13%) 

U.S. 518 n/a 

 

Several examples of ways to analyze TIMSS scores have been reviewed.  There 

are other types of analyses including scores by percentile, economic indicators, 

country population data, and more, that can and have been done (Mullis et al., 2012; 

Provasnik et al., 2016).  However, full analysis of the TIMSS results is beyond the scope 

of this literature review.  An overall trend for the U.S. TIMSS results shows improvement 

with room for further growth and progress (Mullis et al., 2012; NRC, 2001). 

Programme for International Student Assessment  

Another international mathematics assessment is the Programme for International 

Student Assessment (PISA) which is given to 15-year-olds during their secondary 

schooling.  The first PISA test to focus on mathematics was conducted in 2003 and the 

second in 2012.  According to Organisation for Economic Co-operation and Development 

(2013), the OECD Country Note reports provide countries an overview of key findings for 

the assessment of 15-year-olds’ mathematics performances.  The U.S. 2012 

PISA findings (Organisation for Economic Co-operation and Development, 2013) are as 

follows: 
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• Ranked 26 out of 34 countries and performed below average; 

• 26% of students do not reach the PISA level 2 (of 6) baseline, unchanged since 

2003 (OECD average, 23%); 

• Below-average number of students performing at the top level (OECD average, 

3%); 

• United States per student education spending is more than twice that of some 

countries with the same performance level; and 

• Only 50% of students self-report interest in learning mathematics. (OECD average, 

53%) 

2012 PISA results for U.S. students demonstrated specific weakness in performing 

mathematics tasks requiring higher-order thinking skills (Organisation for Economic Co-

operation and Development, 2013).  Mathematical model and applying mathematics in the 

real world are two examples of this type of task.  These types of tasks require students to 

comprehend the situation, represent the situation in terms of the mathematics involved, 

and then interpret and analyze the results.  The 2012 PISA results would indicate that 

there is much room for improvement in the performance of U.S. students who are in the 

beginning of their secondary mathematics educations.  

National Assessment of Educational Progress 

The National Assessment of Educational Progress (NAEP), often call the 

“Nation’s Report Card,” is a U.S. national assessment for students in Grades 4, 8, and 12 

given to monitor the nation’s students’ levels of educational achievement.  The NAEP is 

an assessment conducted by the United States for the measurement of progress within the 

United States.  Since 1990, NAEP has had two separate math assessments (NRC, 
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2001).  One is the long-term trend assessment which maintains the same set of questions 

used since 1973. The other reflects contemporary mathematics teaching and learning 

objectives.  NAEP reports test results based on progress toward basic and proficient levels 

of mathematics achievement.  With almost 50 years of NAEP results available, a full 

review was beyond the scope of this literature review.  Rather, some results over time 

have been reported.   

1996 NAEP results.  Results from the 1996 NAEP mathematics assessments 

indicated cause for concern (NRC, 2001).  Fourth-grade results relative to grade-level 

requirements were as follows:  2% demonstrated ability to work beyond grade-level 

proficiency (advanced); 19% demonstrated mastery (proficient); just over 40% 

demonstrated partial mastery (basic); and around 35% demonstrated abilities well below 

the basic level of achievement.  Overall, over 75% of fourth graders who completed the 

NAEP in 1996 demonstrated mathematics abilities below grade-level proficiency 

requirements. 

1996 NAEP mathematics assessment results relative to grade-level requirements 

for students in eighth grade were as follows:  4% were at the advanced level; 20% were 

proficient; about 40% were basic; and around 35% were below the basic level (NRC, 

2001).  Overall, about 75% of eighth graders who completed the NAEP in 1996 

demonstrated mathematics abilities below grade-level proficiency requirements. 

2012 NAEP results.  The most recent NAEP results are from 2012 (National 

Center for Education Statistics, 2013).  Approximately 50,000 students took the 

mathematics NAEP that year.  Students in Grade 4 did not show significant gains in their 

results from either the 2004 or the 2008 results.  Students in Grade 8 showed small gains 
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in scores since 2004 within all five percentile score categories (10th, 25th, 50th, 75th, and 

90th).  For example, the 10th percentile average score rose from 234 in 2004 to 240 in 

2012.  The 50th percentile score rose from 280 in 2004 to 287 in 2012.  There were no 

significant gains in the results of students in Grade 12 from 2008 to 2012.  Examination of 

the data within percentile scores further indicates that there has not been any growth in 

scores for Grade 12 students since 1990.   

Calls to Action in Response to Mathematics Assessment Results 

The release of TIMSS, NAEP, and PISA results have consistently garnered 

responses from critics and math advocates.  Studies have been conducted with 

recommendations for research and development.  Following are three such studies with 

national calls to action. 

RAND Mathematics Study Panel.  One such response was Mathematical 

Proficiency for All Students: Toward a Strategic Research and Development Program in 

Mathematics Education (Ball, 2003).  The RAND Mathematics Study Panel (RAND 

MSP) was formed with a focus on providing recommendations for improving mathematics 

education research and development.  The RAND MSP report was prepared specifically 

for the Office of Educational Research and Improvement (OERI) of the U.S. Department 

of Education. 

The RAND MSP consisted of 18 national mathematics education experts with a 

broad range of experiences and perspectives.  The panel’s purpose was to provide a 

strategic, long-range plan for the improvement of mathematics education in the United 

States (Ball, 2003).  The panel’s recommendations were to impact mathematics teachers 

and researchers. 
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The opening of the RAND MSP report stated, “The teaching and learning of 

mathematics in U.S. schools is in urgent need of improvement.  The nation needs a 

mathematically literate citizenry, but most Americans graduate from high school without 

adequate mathematical competence.  In the 2000 National Assessment of Educational 

Progress, only 17% of 12th-grade students nationally performed above a basic level of 

competence” (Ball, 2003, p. xi). The panel further declared that improving overall 

mathematical proficiency must be a national priority. 

The RAND MSP puts in context the need for a strategic plan for improving U.S. 

Mathematics achievement.  “The mathematics performance of students and adults in the 

United States has never been regarded as wholly satisfactory” (Ball, 2003, p. xiii).  The 

panel stated that knowledge of basic arithmetic is no longer an adequate background in the 

21st century both for personal and professional reasons.  As citizens, adults increasingly 

face quantitative situations requiring some capacity in algebra and 

statistics.  Professionally, basic arithmetic is inadequate for a growing number of careers 

that require not only greater mathematical knowledge but also better understanding of its 

application (Ball, 2003). 

There were three main areas the RAND MSP recommended for further research 

and development.  The first was to develop teachers’ mathematical knowledge for 

teaching including constructing measures of this knowledge.  The second was to promote 

the teaching and learning content and skills necessary for mathematics application and 

modeling, addressing the need for higher-order thinking.  The third was to intentionally 

integrate the teaching of algebraic reasoning from kindergarten through Grade 12.  

The RAND MSP’s three broad recommendations were each developed with a 
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focus on providing further research to better inform the improvement of mathematics 

education in the United States.  The panel suggested, as did Larson (2017), that arguments 

concerning the recommendations that are not grounded in evidence from research be set 

aside so that the work could move forward (Ball, 2003).  The panel also recommended the 

formation of a newly-formed panel charged with the purpose of supporting and reviewing 

progress toward their suggested research and development program (Ball, 2003).  

 The Challenge of Improving Mathematics Teaching.  Another response to 

national and international mathematics assessment results was Hiebert’s (2013) The 

Constantly Underestimated Challenge of Improving Mathematics Teaching. Hiebert’s 

study included, among other areas, a comparison of Grade 8 students’ results on 

international mathematics assessments.  He stated that the in-depth comparison of results 

demonstrated that not only are students not learning mathematics such that they can apply 

it but that teachers are not teaching mathematics with this goal in mind (Hiebert, 2013).  

 Hiebert (2013) addressed the fact that the results of his study are not new and 

further shared concern for the considerable lack of change in mathematics teaching in the 

United States despite reform efforts .  He suggested three reasons for this lack of 

improvement.  First, there is lack of agreement on learning goals.  He suggested that the 

five “Strands of Mathematical Proficiency” as one possible set of common learning goals.  

The strands were recommended in 2001 in Adding It Up (NRC). 
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Figure 1. The strands of Mathematical proficiency. Adapted from “Adding it up: Helping 

children learn Mathematics”, by J. Kilpatrick, J. Swafford, & B. Findell (Eds.), 2001, 

National Research Council, p. 117 

 

A decade following the NRC’s report and recommendations, Hiebert noted that his 

classroom observations showed a consistent lack of mathematics teaching toward this 

proficiency including teachers’ inabilities to (1) engage students in doing the work of 

developing mathematical knowledge and (2) make clear mathematics connections for 

students (Hiebert, 2013).  He urged additional research in these areas for both pre-service 

teachers and teachers in the field. 

 Hiebert’s second recommendation was to promote a focus on teaching rather than 

on the teacher.  He emphasized the importance of the practice of teacher observation and 

feedback is critical from teacher preparation through classroom practices.  Hiebert (2013) 

stated that regardless of teacher background and experiences, once a teacher is qualified, 

those qualifications should no longer be the focus.  Instead, the critical focus should be on 

how they teach and on how that teaching impacts student learning. 

 Hiebert’s third recommendation was to develop an agenda to change ineffective 
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mathematics teaching practices that are passed along in school cultures (Hiebert, 

2013).  He emphasized the need to address this change from both the student and teacher 

perspectives.  He suggested the development of goals for student learning outcomes along 

with better-developed lesson plans focused on student learning.  For teachers, Hiebert 

(2013) stressed the need for ongoing teacher professional development directed toward 

improved lesson planning and teaching with a focus on student learning outcomes rather 

than teacher tasks. 

 Hiebert concluded with a charge to the mathematics education community to focus 

its research in those areas have provided evidence for decisions that inform policy and 

practice (Hiebert, 2013).  Hiebert urged his colleagues to join him in making this research 

a top priority to address the great need to improved student mathematics learning and 

change mathematics teaching.  Hiebert’s results and recommendations are consistent with 

both Larson (2017) and the RAND MSP (Ball, 2003). 

 Learning from the past to focus on the future.  A third and final response to 

national and international mathematics assessment results was Thames and Ball’s (2013) 

work. As did Larson (2017), the RAND MSP (Ball, 2003), and Hiebert (2013), Thames 

and Ball (2013) reviewed the criticisms of U.S. Mathematics education over the past 50 

years.  They addressed the problem and proposed a plan for improvement. 

 Thames and Ball (2013) began their description of the current state of the problem 

of mathematics education by looking to the past.  They pointed to the National Science 

Foundation’s (NSF) report, Math: What’s the Problem? (Zacharias, 2009).  The NSF 

report stated that the United States has failed to teach math to generations of American 

students (Zacharias, 2009).  As a result, not only does U.S. student mathematics 
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achievement remain unacceptably low but it is also commonplace for U.S. adults to admit 

not being good at math.  The report suggested that all Americans can and must develop 

proficiency in mathematics, an attitude which is readily assumed toward literacy 

(Zacharias, 2009).   

 The problem defined.  Thames and Ball (2013) defined the problem of 

mathematics education in the United States as having four distinct attributes.  First, there 

are gaps among achievement gains in different populations.  Second, the student 

population has changed over the past decades and continued to change; addressing equity 

for all is a non-negotiable.  Third, language diversity has impacted education.  Last, 

national student academic outcome expectations are higher than they’ve been in the past; 

it is no longer acceptable for only a small portion of students to reach proficiency.   

 The solution envisioned.  Thames and Ball (2013) briefly stated the problem and 

directed the remainder of their article toward the solution by addressing a vision for all 

Americans to have mathematical literacy, also referred to as proficiency (Thames & Ball, 

2013). Mathematical literacy would include general abilities to understand and use ideas 

and procedures, frame and solve problems, use information to interpret and reason, model 

and communicate using representations, and use and think with data. Hiebert (2013) and 

Thames and Ball (2013) pointed to NRC’s (2001) Adding It Up for an already existing 

development of the strands of mathematical proficiency. 

 Thames and Ball (2013) also addressed the connection of mathematics teacher 

educators to the improvement of mathematics teaching and student learning.  They 

expressed concern that the curriculum for teacher education remains largely the same as it 

was over 70 years ago.  Thames and Ball (2013) concluded by emphasizing the 
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interconnectedness of the impact of teacher educators on teachers and students: 

As people engage in the profession of education, it is important that mathematics 

teacher educators be spokespeople for the fact that there is extensive evidence that 

individual teachers have an enormous impact on student learning and that one 

good teacher can make a big difference in children’s gains in one school year. (p. 

41) 

Empowering the teaching/learning connection.  Overall, there have been some 

longitudinal gains in U.S. international and national assessment results.  By comparison, 

however, studies have demonstrated that U.S. Mathematics education needs improvement 

such that significantly more students’ to be mathematically proficient and to achieve at 

higher levels.  These studies addressed problems as well as achievable calls to action for 

mathematics teacher educators, teachers, and students.  Thames and Ball (2013) 

summarized this, stating: 

Education has an effect, even at the level of the individual teacher.  And this is the 

positive note, one about the profound importance of teaching, which we have 

argued is central to making progress on the problem of mathematics education in 

the United States. (p. 42) 

History of Education in the United States 

 Throughout the history of the United States, elementary schools have been through 

many different phases.  There have also been a variety of factors that have influenced the 

growth and development of schools and their structures.  Further, the history is not linear 

across the United States whether measure across time or location.  The full review of this 

history is well beyond the scope of this literature review.  This literature review focused 



45 

 

on the highlights of the phases and factors as they pertain to the development of the 

structure and organization of elementary schools. 

Education During the Colonial Period 

During the early Colonial period, education was not compulsory.  One major factor 

that influenced schools was location.  What occurred in schools located in larger cities was 

not the same as that in smaller towns and villages.  Further, what was happening in the 

earlier-established northern colonies of New England did not occur in the middle and 

southern colonies.   

In the southern colonies in the early 1600s, citizens were separated into two 

distinct classes – landowners and workers.  Children of wealthy landowners were taught 

by tutors.  Children of those who worked the land were either taught at home or worked 

the land alongside their parents when they were of an age to do so.  For sons of those who 

worked the land, apprenticeships were occasionally available and afforded these young 

men the opportunity to learn a trade.  

The middle colonies did not have near the juxtaposition of classes as did the 

southern colonies.  The challenges to schooling in the middle colonies at the time 

stemmed from the cultural heterogeneity of settlers to that region.  Immigrants to the 

middle colonies came from a greater variety of countries than did those in the northern 

colonies.  With these varying backgrounds came differences in culture and religion which 

were not reconciled.  This resulted in a lack of agreement on schools and the subsequent 

formation of schools founded upon each groups’ religion.  Many of those who did not 

attend these religious schools received their educations through apprenticeships, much 

more so than in the southern colonies. 
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The settling of the northern colonies differs still further from that of the middle and 

southern colonies.  The northern colonies were predominantly settled by the Puritans. 

With the proximity to the sea and many inland waterways, the settlers in the northern 

colonies lived close to one another.  Ports and related industries were readily established, 

and economies grew (Go, 2009).  Whether in the southern, middle, or northern colonies, 

the leaders of the new republic were committed to an educated citizenry, albeit their 

commitment at the time was limited to the sons of white property owners (Singer, 2015). 

Growth and development of schools.  With cultural, geographic, and economic 

factors in their favor, growth and development of schools occurred earlier in the northern 

colonies than in the other Colonial regions.  The earlier and more cohesive establishment 

of schooling in the northern colonies also resulted in this region having a greater impact 

on the history of education in the United States.  Many of the structural and organizational 

adjustments and legislative decisions that came from this region were followed by cities, 

towns, and villages throughout the Colonies and across the territories during westward 

expansion.   

The Puritans who sailed on the Mayflower which landed in the colonies in 1620 

were Puritans who fled England because of religious persecution.  The dominance of the 

Puritan religion on education began in the northern, or New England, colonies (Updegraff, 

1907).  The first schools to open in the then British North Atlantic colonies during the 

seventeenth century were designed to prepare and support boys’ religious formation.  The 

Boston Latin School opened in 1635 and was the first Latin Grammar School in the 

Colonies.  The purpose of the school was to educate sons of those in the wealthier class, 

preparing them for leadership in church, law, or government (Judd, 1933).  Shortly 
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thereafter, Harvard College was founded in 1636, the first institution of higher education 

in what would become the United States. 

Education and the law.  Massachusetts Bay Colony in 1642 was the first to pass a 

law regarding education.  It stated that parents were responsible for ensuring that their 

children knew the religious principles and laws of commerce in the Colony (Judd, 

1933).  Other colonies soon followed suit and while this law held parents responsible, it 

did not make education compulsory.  However, in records dating back to the middle of the 

seventeenth century, Plymouth Colony legislation stated that there would be a 

schoolmaster in every town to teach pupils how to read and write (Plymouth Colony 

Records, 1658, Volume XI, Laws, in Cubberley, 1934).  Reading continued to be taught to 

facilitate religious training; writing instruction was a means of remaining connected with 

relatives across the miles (Shearron, 1976).   

 In the 1600s, pupils of widely-varying ages learned all subjects from the same 

teacher in the same classroom (Shearron, 1976).  Many refer these schools as the 

beginning of the organization of students into self-contained classrooms.  Location was a 

significant factor.  Cities with strong economies could afford to provide dedicated schools 

and while the Colonies had laws, they were not necessarily quickly disseminated to 

outlying areas nor agreed upon and followed by all. 

Education was heavily impacted by resources and location for those living in 

small, developing towns or rural villages.  In many rural areas that didn’t yet have schools, 

these resources were as basic as being able to secure a teacher and a place to hold school, 

which was most often the teacher’s home.  Citizens in rural areas dedicating resources to 

educating their children often happened decades before any outside support or resources 
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were available (Go, 2009).   

Evolution of elementary school structure and organization.  Location and 

economic development continued to influence the evolution of the structure and 

organization of elementary schools.  As more settlers arrived and city populations grew, 

schools expanded to meet the increased need.  The focus of the grammar school changed 

from university preparation to an elementary education (Rickard, 1947).  This gave way to 

the establishment of the reading and writing school, also called common schools.   

The reading and writing school was one building with two rooms, or schools as 

they were called.  Each school had a master who taught half day in his own school and the 

children changed rooms, or schools, in the middle of their school day (McDonald, 

1967).  The establishment of two different rooms, or schools as they were designated, for 

the instruction of reading and writing is often referred to as the initial point of departure 

from students having a single teacher (Shearron, 1976).  Still others refer to it as the initial 

shift from a self-contained classroom to a departmentalized classroom (McDonald, 

1967).  The factors involved in the formation of reading and writing schools do not 

translate literally into the structure and organization of 21st century schools.  The terms 

self-contained and departmentalized as they are defined today would not mean the same if 

used to describe the one-room, increasingly overcrowded classrooms of the colonial 

period (Shearron, 1976). 

In the early to mid-1600s, grammar schools had already been in existence in most 

cities, and by 1647, legislation in colonial Massachusetts mandated that a grammar school 

exist in any town that had at least one hundred families (The Colonial Laws of 

Massachusetts Reprinted from the Edition of 1672, 1890).  Reading was originally taught 
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in schools for the purposes of supporting religious formation; with the advent of the 

reading school, the reading curriculum was expanded to include related English language 

subjects.  Writing, originally taught for communication with one’s family, was now to be 

included in the writing school along associated with either one’s family business or town 

commerce (Shearron, 1976).  In towns that could afford to build new schools with either 

two distinct stories or two distinct rooms, classes would be held separately, often 

including separation by gender.   

Growth and Expansion 

Over the decades that followed, depending on location, schools took on different 

forms.  As the United States established itself as a young nation and the country grew, 

school enrollment also grew, often dramatically.  In larger cities, the interconnectedness of 

legislation and location became significant.  Boston, for example, had several grammar 

schools and a contingent of the population desired to maintain an institution designated for 

university preparation (Rickard, 1947).  To do so, over time, grammar schools in Boston 

changed their names to reflect a focus on the classics, relinquishing the use of “grammar 

school” to institutions offering an English education. 

The initial influence was the 1789 legislation of Massachusetts which addressed 

towns of at least two hundred families.  This legislation declared that every town provide 

its children with a grammar school whose master would instruct the classics and 

additionally a second school that would instruct children in the English language (Reports 

of the Annual Visiting Committees of the Public Schools of the City of Boston, 1845).   

The city of Boston’s public school system’s reaction to this legislation was two-

fold.  It designated that the school would instruct students in the classics for university 
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preparation and would require pupils to have been well-educated in the English 

language (Boston School Committee, 1808).  Rickard (1947) noted, “The school in which 

the classical languages were to be taught was intended definitely to be superior to the 

school in which English grammar was taught” (p. 576).  Socioeconomics and education 

remained interconnected in the young nation. 

The city of Boston’s school committee then made completion of the grammar 

school a requirement for admission to the classical, second school (Wightman, 1860).  The 

establishment of the grammar school also meant that younger children did not have an 

opportunity for formal education and thus was the impetus for the founding of the primary 

school as preparation for attending grammar school.  From 1840 to 1860, 22 major cities 

had adopted this model and it largely remained in place until 1885 (Rickard, 1947).  

Boston School Committee (1808) continued to impact the grammar school’s next 

distinct stage which could be seen in cities over the turn of the nineteenth century.  The 

use of the name “grammar school” evolved to “English grammar school,” reflecting a 

joining of the then reading school with the legislated instruction in the English 

language.  By 1841, Document 22 of the Rules and Regulations of the city of Boston 

stated that the school be called, “English Grammar and Writing School” (Rules of the 

School Committee and Regulations of the Public Schools of the City of Boston, 1841).  

The grammar department of the school was responsible for instruction in spelling, reading, 

English grammar, geography.  The writing department was charged with the writing, 

arithmetic, and bookkeeping curriculum.   

Education in rural areas.  Expansion continued across the United States and 

more towns and small cities were established throughout the western regions.  Many lesser 



51 

 

populated areas still had one-room school houses.  A change to any other model for 

schooling would have been predicated on several other factors.  A town may or may not 

have had a steady school population, consistent enough attendance to warrant another 

school.  If there was large and consistent school attendance, a town’s resources to both 

build and staff more than one school would impact the decision.  Additionally, awareness 

or intimate knowledge of the options to form an additional school may or may not have 

reached the town.  This is still another example of how the changes in education that were 

occurring in major cities were different than what was occurring across the rural United 

States. 

Education for all.  Factors besides location were increasingly impacting the 

evolution of the structure and organization of the elementary school.  The expansion and 

growth of the United States resulted in continuous increased enrollments in schools.  No 

matter whether a small town with a one-room schoolhouse or a city with enough resources 

to have a building to house separate reading and writing schools, the wide range of ages 

was becoming an issue.  In smaller towns, the range could be from a five-year-old to a 

twenty-year-old (Shearron, 1976).  In cities, while the schools were already age defined, 

there were more children than any one or several assistant teachers could effectively teach 

in the given space and time allotments. 

The increase of school enrollment was a direct result of two coinciding 

factors:  the common schools’ goals of educating all children and the continuous influx of 

immigrants to the United States.  These two factors combined resulted in an ever-

increasing burden on multi-age classrooms and an expanding curriculum (Shearron, 

1976).  One master taught pupils with a potential age range of 15 years, pupils who 
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developed and progressed at their own individual rates. 

Two Early, Lasting Influences on Elementary School Structure 

Two men made significant, long-lasting contributions to the next phase of 

education in the United States.  One of these men was Horace Mann whose personal 

history with early schooling would shape not only his own life but millions more for 

decades to come.  Mann was born into poverty in Massachusetts in 1796 and was largely 

self-educated until his entrance to Brown University as a sophomore in 1816.  His 

university years shaped his views on education, social reform, and politics.  Graduating 

Brown and completing law school, he practiced law, was elected and served on the 

Massachusetts House of Representatives (1827-1833), and then the state Senate beginning 

in 1835.  Mann focused his work during these years on improving the Massachusetts 

infrastructure for its people.  He was so successful that in 1837, he was asked to serve as 

the first secretary of education for Massachusetts’ newly-created state board of 

education.   

In the neighboring state of Connecticut, a story like Mann’s was unfolding.  Henry 

Barnard, born in 1811, also had an early personal history with schooling that dramatically 

shaped his life.  Unlike Mann, Barnard was born into a landowning family who enjoyed 

many advantages.  He attended public school in preparation for higher 

education.  Biographers report that Barnard did not like school, likening it more to being 

in captivity than to being captivated by learning, and so begged his parents to leave 

(Jenkins, 2012).  Rather than this, his father offered to enroll him in a private school in 

Massachusetts which became the turning point in Barnard’s young life.  He became an 

excellent student and at 15 gained admission to Yale University.   
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While at Yale, Barnard’s Classical studies led him to the works of Swiss educator 

Johann Pestalozzi who espoused the development of the whole being, not just the 

intellect.  Pestalozzi’s views were heavily influenced by fellow countryman Jean-Jacques 

Rousseau, Swiss philosopher and influencer of the French Revolution, who espoused that 

man was inherently good but corrupted by society and therefore the best way to education 

children was in a natural setting.  Pestalozzi’s schools focused on how children were 

treated as well as the environment in which they learned, believing that these two things  

would lead to better development intellectually, morally, and physically (Jenkins, 2012).   

The influence of Pestalozzi’s practical application of Rousseau’s theories had a 

tremendous impact on Barnard.  Graduating from Yale, he was encouraged to teach for a 

year to put his ideas into practice.  He did so at a public school in Pennsylvania and found 

himself as miserable as he was when he was a student in public school (Jenkins, 2012).  

He taught only a year and upon leaving took with him the lasting impression of the need 

for improvements in the students’ physical surroundings, curriculum, and teacher quality. 

Barnard went on to law school in 1834 and was elected to the General Assembly of 

the Connecticut Legislature in 1837.  He championed the provision of libraries and the 

improvement of the state’s schools.  In 1838, he succeeded in passing legislation calling 

for better supervision of schools and shortly thereafter was appointed as the first Secretary 

of the Connecticut Board of Commissioners of Common Schools (Jenkins, 2012).  

Secretary Barnard led the way in putting forth legislation impacting the supervision of 

schools, provision of textbooks, and the creation of organizations for teachers and parents. 

International influences on Mann and Barnard.  Mann and Barnard had much 

in common – the influences of their early schooling, higher education, political careers, 
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and influences on education.  Another similarity was that both traveled to Europe eager to 

learn more from how other countries and cultures educated their citizens.  Barnard sought 

out those who positively influenced education and its reforms, namely those who 

implemented the works of Pestalozzi and Rousseau (Shearron, 1976).  Mann, on the other 

hand, went directly to Prussia whose school system was known for its superior results. 

Lasting impact on the structures of U.S. schools.  Barnard returned from Europe 

after a year renewed by the ideas and practices of the education reforms he observed. 

While continuing to support the common school system, Barnard aimed to differentiate 

the education of young children from that for older children.  His influence led to U.S. 

schools viewing primary education as distinctly different from secondary education 

(Jenkins, 2012).  With this primary foundation, he believed children could go on to a 

second school to learn from both male and female teachers, continuing their moral 

education among other subjects.    

Mann’s trip to Europe was considerably shorter as it focused directly on the 

Prussian school system which classified schools and based classes on children’s 

ages.  Mann came to believe that classifying children by age and focusing on fixed 

standards by year was the best system for meeting the needs of mass public schooling.  In 

1843, Mann shared his findings with the Massachusetts State Board of Education which 

resulted in the state adopting what became known as the graded school system.  Students 

were grouped by age, separated into classrooms, and taught all subjects by a single 

teacher, the beginnings of modern-day U.S. self-contained classes. 

Mann’s work as Secretary of Education focused on providing an equally high-

quality education for all children, regardless of background, that was to be provided for, 
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maintained, and controlled by the public (Mann, 1848).  This focus of availability, 

infrastructure, and quality of the common schools led to the beginnings of a graded public 

school system for which Mann is still credited today.  In providing quality schooling for 

children of all backgrounds, Mann also recognized the importance of the quality of the 

teachers themselves.  This led to the establishment of normal schools, teacher training 

institutes whose foundations were the very core principles Mann championed for children 

so that the United States would have an educated, not ignorant, citizenry (Shearron, 1976).  

 Mann and Barnard’s work went on to influence schools and school systems in 

surrounding states and across a growing nation.  The structured school system was an 

answer to problems in cities with large and increasing enrollments (Shearron, 

1976).  Depending on location and the local economy, this structure still varied.  

Evolution of School Structures 

By 1855, the model with the grammar school, or “double headers” as they had 

 come to be called, had been replaced.  School systems with large populations had 

primary, secondary, and high schools.  Each of these schools reflected the new mass 

public education plan of one school master, or head, and supporting teachers for grades 

and classrooms of students grouped by age (Lawson, Reavis, & Maddox, 1934).  This 

self-contained model found teachers in charge of every aspect of the school curriculum, at 

the time from manners and moral development to academics and the arts.   

The beginning of the elementary school.  Boston city schools would make yet 

another change that would impact the structure and organization of U.S. elementary 

schools.  Superintendent John Philbrick had been studying the various implementations of 

the primary and second school structures including where students were placed and how 
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resources were used.  In 1885, Philbrick determined that the similar composition of the 

primary and second schools, including the curriculum, dictated that they should be 

combined to reflect the one program that they already were (Rickard, 1947).  The primary 

and second schools became the elementary school and remained separate from the school 

that followed elementary, which was more often being called the high school.  The three-

part school system of primary, second/grammar, and high school became the elementary 

school, serving students through Grade 8, and then the high school (Lawson et al., 1934).  

Educational standards and curriculum.  While Philbrick was focusing on 

changes to school structure, still others were focused on the impact of the Prussian system 

on students.  As early as 1860, opponents expressed concern that education had gone from 

a focus on the growth of the individual child to the progress of pupils in a group.  The 

graded school system solved the problem of increasing enrollments; however, some 

educators believed it created a new one because of widespread commitment to standards 

rather than on the growth of the student (Shearron, 1976).   

The strict standards, opponents argued, meant that pupils were treated as a group 

rather than as individuals.  Some students would succeed, and some would fail; some 

would be promoted, and some retained.  There was also the question of what to do with 

pupils who excelled beyond grade-level standards (Shearron, 1976).  Concern grew, and 

educators continue to voice their concerns.  Of note was Charles Eliot’s 1892 address to 

the National Education Association in which he expressed what educators at the time and 

still today consider the role of a school - a commitment to the growth and development of 

each child as an individual (Eliot, 1893).  

This was not the only area of education undergoing scrutiny.  Elementary school 
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curricula continued to expand in the latter years of the nineteenth century and any added 

subjects were all still taught by one teacher.  At the time, elementary schools continued 

through Grade 8.  In just over 200 years, the United States had gone from teaching reading 

and writing with a focus on the individual child to a widely- expanded curriculum focused 

on the progress of the graded group.  The continually increasing demands on teachers and 

the state of public education in the United States at the turn of the twentieth century was of 

concern to many educators, from teachers to administrators (Shearron, 1976). 

Child development.  The education landscape was also being impacted by an 

influx of knowledge of child growth and development.  The increased awareness of the 

many and varied facets of child development from young into adolescent led to educators 

considering how to meet the emotional, intellectual, physical, and social needs of each 

child.  In 1938, The Purposes of Education in American Democracy listed the purposes of 

education as self-realization, human relationships, economic efficiency, and civic 

responsibility (Educational Policies Commission, 1938).   

In the early 1900s, large school districts across the United States experimented 

with elementary departmentalization.  With the increased awareness of children’s 

developmental needs, the 1940s saw a return to the self-contained classroom (Dunn, 1952; 

McDonald, 1967).  Proponents of self-contained classrooms cited that while 

departmentalization and platooning may have benefitted teachers, neither form showed 

great gains in achievement.  Those in favor of one-teacher, self-contained classrooms had 

also become increasingly aware of the whole-child philosophies which resulted from the 

ever-increasing research on child development and believed a one-teacher classroom was 

the best way to meet these needs.  
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National and International Events Expand the Role of U.S. Schools 

Several major national and world events during the 1940s and 50s also had lasting 

impacts on U.S. schools. The onset of World War II and the years that followed brought a 

dramatic change in the makeup of the U.S. workforce.  This resulted in a nation-wide 

increase in the number of elementary schools with kindergartens, “…extending the period 

of life children were in school and altering the relationship between the family and school 

in important ways” (Elmore, 1996, p. 14).  A decade prior to World War II, only seven 

states had mandatory kindergarten; thirty-four states had laws permitting kindergarten as a 

starting grade for elementary school (Reavis, 1934).   

Another significant event was the U.S. Supreme Court decision in Brown v. Board 

of Education of Topeka.  The Supreme Court’s 1954 decision in this case stated that racial 

segregation in schools deprived individuals of their rights to equal protection under 

law.  The decision declared the end to separate schools, that “separate but equal” could no 

longer exist.  The Supreme Court decision further stated that education is a cornerstone of 

citizenship and a key to children’s exposure to the world and preparation to make 

contributions to it (Krug, 1966). 

The result of the Supreme Court’s decision dissolving separate schools meant that 

children would likely not attend their neighborhood schools.  This was certainly true in 

heavily-populated, urban areas where children were bused to schools on other sides of 

town so that schools were racially and economically balance (Shearron, 1976).  Schools 

were not only integrated in these two ways, but they were also integrated in previously 

unexperienced cultural areas such as family of origin and language.  “Schools were asked 

by the courts to become the place where social change would first take place” (Shearron, 
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1976, p. 94). 

Another major event impacting U.S. schools occurred a decade later.  In 1964, the 

Economic Opportunity Act was passed.  With a focus on eliminating poverty, this act 

focused on “compensatory education.”  While compulsory education had been the law in 

the United States for nearly a century, compensatory education required that children be 

provided opportunities to overcome any deficiencies in the form of programs and 

curriculum and instruction, with a special focus on young children (Shearron, 1976). 

The launching of Sputnik into space and the subsequent Space War also had an 

impact on U.S. schools.  Science increasingly became a subject taught by a specialist. 

Mathematics education returned to the forefront of attention and opponents of self-

contained classrooms returned to their rhetoric, namely that the content and instructional 

goals of five or more subjects are beyond the capacity of a single teacher and the most 

qualified teachers for the subject areas would excel in subject areas a self-contained 

teacher may dislike or believe herself less-qualified to teach (McDonald, 1967).   

As evidenced by the impacts of major national and international events that 

occurred from the early 1940s through the 1960s, the role of the school continuously 

expanded.  The structure and organization of most U.S. elementary schools in the early 

1960s was self-contained for core content areas with specialists in the areas of art, music, 

and physical education (McDonald, 1967).  Educators’ and educational agencies’ 

responses varied.   

One proposed structure was nongraded schools.  The focus in nongraded schools 

was on the learner with each student having a highly individualized plan for learning.   

Proponents of this model went on to plan nongraded schools that came to be known as the 
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open classroom concept (Shearron, 1976).  Another response to the expanded role of 

schools was cooperative teaching, sometimes referred to as team teaching.  The hallmarks 

of cooperative teaching were that it maintained the self-contained classroom structure and 

allowed for collaboration among the teachers regarding planning, teaching, and evaluating 

and the implementation of flexible grouping of students.  In some instances, cooperative 

teaching also involved a hierarchy (Shearron, 1976).  Opponents of cooperative teaching 

argued that putting two teachers in charge of the same group of students assumed they 

would share educational philosophies and practices, which was not always the case. 

A third response to the expanded role of schools that also maintained the self-

contained classroom structure was ability grouping or tracking.  This type of grouping 

utilized results from standardized evaluation instruments and took different forms.  Some 

elementary schools ability grouped students for the entire school day, remaining with one 

teacher who was to meet their learning needs in all subjects, regardless of whether they 

were at the same ability level in all subjects (Elmore, 1996).  A student’s standardized 

evaluation results may have demonstrated a high capacity in language arts.  In a school 

that ability grouped students into a single class, this student may or may not be getting his 

needs met in mathematics or other courses. 

Other schools ability grouped students by subject areas.  If all teachers on a grade 

level taught reading in the first hour of the day, students would be sorted into ability 

groups for reading and assigned to a teacher, which may require that child to move to a 

different classroom.  If these same teachers taught mathematics the second hour of the 

school day, the students would be re-grouped by their mathematics abilities and assigned  

to their mathematics teacher accordingly. 
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Lasting International Influence 

By the 1970s, the structure and organization of elementary schools that largely 

survived in the United States was the Prussian graded school, although it is not in the same 

form as it was in the nineteenth century (Shearron, 1976).  Schools are also largely of the 

graded format.  This continues to be the case today with specialists for non-core subjects 

as well as resource teachers and support staff.  There are pockets of elementary schools 

and school districts which continue to implement different forms of organizational 

structure in elementary grades and by junior high or middle school, classes are fully 

departmentalized.  Since the early years of schooling in the United States, there has been 

ongoing debate about the best organization for elementary schools.   

Judd (1933) remarked, “In the haste to meet new demands, in the striving to keep 

pace with the modern times, the schools of this country have been obliged again and again 

to try devices which require time for their refinement” (p. 92).  This was understandably 

the case as the United States was well into the industrial era, growing rapidly, and practice 

could hardly keep up with any form of fresh research (Lawson et al., 1934).  After the 

major events of the mid-twentieth century, Shearron (1976) prophetically noted, “The role 

assigned the school will continue to increase, making it difficult for the organization to 

satisfy all of the demands” (p. 96).  Two decades later, Elmore (1996) stated what he 

called the central dilemma of educational reform: “We can produce many examples of 

how educational practice could look different, but we can produce few, if any, examples 

of large numbers of teachers engaging in these practices in large-scale institutions 

designed to deliver education to most children” (p. 11).    

Throughout the history of the United States, public education has increasingly 
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impacted its citizens.  As it was in the colonial times, the nation remains committed to an 

educated citizenry.  “Nearly every aspect of equality of opportunity in modern society 

centers around a child’s access to educational resource and an environment conducive to 

utilizing those resources” (Parman, 2011, p. 105).  The core values of the founding of 

public education in the United States remain today. 

Departmentalization and Semi-Departmentalization in U.S. Elementary Schools 

As the history of education in the United States evolved, so did the classroom 

structure and organization in elementary schools.  While the self-contained Prussian 

model is still largely in place in U.S. schools, some schools made changes to their 

organizational structures as long ago as the turn of the 20th century.   

K-8 Elementary School Departmentalization 

Through the late 1800s, elementary schools continued to consist of students in 

kindergarten through Grade 8; thus, the early writings on elementary departmentalization 

refer to Grades seven and eight.  Elementary school curricula expanded dramatically 

through the turn on the nineteenth century, requiring the self-contained teacher to teach 

even more subjects.  In just over 200 years, the United States had gone from teaching 

reading and writing with a focus on the individual child to a widely-expanded curriculum 

focused on the progress of a grade-level group.  The continually increasing demands on 

teachers and the state of public education in the United States at the turn of the twentieth 

century was of concern to many educators, from teachers to administrators (Shearron, 

1976). 

The beginning of departmentalization in Grades 7 and 8.  The first response to 

this concern came in 1900 when New York City School Superintendent Maxwell 
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proposed the departmentalized seventh and eighth grades (McDonald, 1967; Pierce, 

1934).  Maxwell’s vision for organizing the upper elementary grades by 

departmentalization was focused on teachers specializing in a subject or in related 

subjects, which they felt most prepared to teach (Kilpatrick, 1908).  This also included 

specialization for areas such as art, music, and physical education which was considered 

an improvement from the 15 to 20 subjects that teachers had previously been teaching in 

Grades seven and eight.  Departmentalization quickly spread in districts throughout the 

United States (Dunn, 1952; Pierce, 1934). 

First survey on departmentalization.  With so many elementary schools turning 

toward departmentalizing Grades seven and eight, in 1913 the U.S. Bureau of Education 

issued a questionnaire to superintendents in cities with populations over 5,000.  Of the 813 

superintendents who replied, 461 reported that departmentalization was used to some 

extent, either in a few or for all subjects (Dunn, 1952; McDonald, 1967).  The 

questionnaire, conducted by James Van Sickle, also collected responses on the views of 

departmentalization.   

The views revealed opinions that both support and oppose departmentalization.  In 

report, “Progress in City School Systems: XIII Departmental Teaching in the Grades” Van 

Sickle (1913) put forth a representation of responses supporting and opposing 

departmentalization: 

Supporting: 

• Tends to develop independence and self-reliance; 

• Better teaching and discipline, more interest, less loss between grades;  

• Very superior, teachers more interested; pupils develop broader ideas; 



64 

 

• Excellent if teacher force is prepared and in favor of the plan;  

• If there is a poor teacher in the departmental corps, pupils do not have her all 

the time;  

• Makes the break between the grades and high school less sudden. 

Opposing: 

• Danger of teachers making their subjects of more importance than their pupils; 

• Success with the strong and industrious pupils and fails with the weak and 

lazy; 

• Satisfactory overall, but open to faults, such as overtaxing the child; 

• Difficult to coordinate the work properly; moral hold of a teacher not so strong; 

supervision by principal more difficult; 

• Will abolish or greatly modify it this year pupils are not taught individually; 

• Do not care for it; would rather have one-teacher plan in first year high school 

than extend departmental system to the grades. (Van Sickle, 1913, pp. 139-

141) 

Compulsory Attendance Laws and the First Junior High 

In the early twentieth century across the United States, compulsory attendance 

laws resulted in increased school attendance in both elementary and high schools.  The 

results of this were increases in many aspects of education such as literacy rates, public 

education funding, and overall education attainment (Dunn, 1952).  Departmentalization 

in upper elementary grades was not the only attempt at changing the school organization 

plan.  Location continued to impact the timing and degree of school organizational 

changes.  One such change was the establishment of the first junior high school in 1909 in 
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Columbus, Ohio, focused on students in Grades 7 and 8.   

Expanding Departmentalization to Other Elementary Grades 

A second survey on departmentalization.  Elementary schools began to expand 

departmentalization into grades other than seventh and eighth.  In 1929, Otto conducted a 

survey of schools that reached 31 states and included cities with populations from 2,500 to 

25,000.  Responses indicated that 37% of cities had departmentalization in at least one 

grade.  Among this 37% were also schools who were departmentalized in every 

elementary grade (Otto, 1941).  Although Otto collected information on the grade levels 

and the number of departmentalized subjects, his survey and subsequent results did not 

delineate the subjects that were departmentalized.   

In 1943, Otto conducted another survey (Otto, 1948).  This more extensive survey 

reached elementary schools in forty-six states as well as the District of Columbia.  His 

initial goal was to seek information on departmentalized teaching in elementary 

schools.  Noting the historical variations of departmentalization in the United States, he 

sought to provide an even more comprehensive survey on this practice and realized that 

the survey’s length would likely impact his return rate.  Nonetheless, Otto (1948) received 

responses from 532 schools ranging in size, by both students’ and teachers’ numbers, as 

well as organizational structure.  The responses indicated levels of departmentalization in 

varying school types as follows: 

• Grades 1 through 6, 29%, 

• Grades 1 through 8, 29%, 

• Kindergarten through Grade 6, 19%, 

• Kindergarten through Grade 8, 7 per cent;  
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• Various (1 to 5, 1 to 7, 1 to 9), 16%. (p. 108) 

Otto’s 1943-44 survey was conducted 40 years after the turn of the century and 30 

years after the opening of the first junior high school.  While Otto’s results still did not 

specify which subjects were departmentalized, he did note that of those schools that 

departmentalized in one, two, or three subjects, they did so equally across the early and 

upper elementary grades.  He noted that responses totaled 38 elementary subjects taught 

and most widely departmentalized were music, art, physical education, arithmetic, science, 

social studies, and handwriting (Otto, 1948).  He also noted that removing the smallest 

one- and two-teacher schools, there was no relationship between the grade at which 

departmentalization began and the size of the school.  

An Elementary School Semi-Departmentalization Experiment  

A different smaller-scale implementation occurred in 1928-29 in one elementary 

school in Cleveland, Ohio.  Assistant superintendent H.M. Buckley shared his reflections 

in the 1930 issue of School Topics.  The “experiment,” he noted, took place in Grades 3-6 

during second semester.  Each homeroom teacher taught arithmetic, history, language, and 

spelling to her group and then one additional subject to the four other homeroom groups 

on that grade level; these subjects were not listed by Buckley (Educational News and 

Editorial Comment, 1930).   

 After the experimental semester, teachers and students were asked to vote for 

which plan they preferred.  This is the earliest record of students being asked their 

opinions of departmentalization.  “Every teacher voted against departmentalization,” 

stated Buckley (Educational News and Editorial Comment, 1930, p. 574).  Yet the results 

of the pupils’ votes were dramatically different.  Pupils voted overwhelmingly for the 
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plan, 249 pupils, or 75%, while only 81 pupils voted against.  With candor, Buckley 

(Educational News and Editorial Comment, 1930) further noted that for pupils in the 

homeroom with the “strongest teacher,” 90% voted against the plan and for pupils in the 

homeroom of the “weakest teachers,” 100% voted in favor of departmentalization (p. 

574). 

 Buckley’s (Educational News and Editorial Comment, 1930) comments go on to 

state his concern for the limited time frame as well as the lack of teacher preparation for 

departmentalization.  He noted that all 107 principals and 2,400 teachers in Cleveland’s 

public elementary schools at that time were educated and trained as general practitioners, 

not as specialists.  Moreover, Buckley stated, “A candidate who professed to be able to 

teach more than three high-school subjects today would not receive consideration; yet the 

elementary teacher does not hesitate to try twelve or fifteen subjects” (Educational News 

and Editorial Comment, 1930, p. 574).  Regarding criticisms that there are not enough 

specialists for the elementary grades, in addition to noting lack of preparation and 

professional development, he also asserted that the higher pay for teachers at the junior 

and high school levels has resulted in the luring away of those elementary teachers who 

have the background, education, and training to specialize.  

Platoon Schools 

Another effort aimed at improving the organizational structure of elementary 

schools was the platoon school, a different form of departmentalization.  One distinct 

difference between platoon schools and those schools that implemented 

departmentalization was that platooning, as it was called, typically impacted more grades 

within an elementary school, not just Grades 7 and 8 (Reinoehl, 1934).   
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Indiana.  The first platoon school was established in 1900 in Bluffton, Indiana, by 

William Wirt, a former student of John Dewey’s at the University of Chicago (McDonald, 

1967).  Wirt was influenced by Dewey’s theories of learning through experience and in 

1907 founded a second platoon school in Gary, Indiana, focused on work, study, and play 

(Dunn, 1952).  As Superintendent of Gary, Indiana, public schools, Wirt expanded the 

implementation of platoon schools and what became known as “the Gary Plan” and 

variations of it spread to other cities (Dunn, 1952).  

Michigan.  In Detroit, Michigan, some schools were platooned while others were 

not.  Pupils in Grades 1 through 3 at platoon schools were believed to receive more 

instruction in what were referred to as “fundamental subjects” (Reinoehl, 1934, p. 

439).  In these early grades, reports showed that pupils in platoon schools received an 

additional 200 minutes of instruction in fundamentals per week.  Over a period of four 

years, a study of Detroit elementary schools had been done comparing semester test 

results for pupils at platoon and self-contained classroom schools (Reinoehl, 1934).  The 

subject tests included spelling, writing, reading, geography, and arithmetic.  With results 

from a total of thirty-six tests to compare, the platoon school test result medians were as 

follows: 

• Four tests below city medians; 

• Seven tests the same as city medians; and 

• Twenty-five tests above city medians. (Reinoehl, 1934, p. 440) 

The number of platoon schools in Detroit increased and as additional schools were 

added, they continued to be closely monitored.  Reinoehl (1934) noted that the results did 

not account for other potentially influential factors such as supervision, teacher 
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effectiveness, and pupil selection.  In other words, results became mixed with data on 

pupils who may have been in a platoon school for anywhere from one semester to four  

years. 

 Missouri.  In Kansas City, the results of two platoon schools were compared with 

the medians of the city’s other schools (Reinoehl, 1934).  At one of the two platoon 

schools, arithmetic results for every grade were above the city means for all traditionally-

structured schools.  Spelling results were above the city means in all grades except Grades 

5 and 6.  Results were also compared for history, speed and quality of writing, and 

language-error tests and in these subjects, the combined results were mixed, leading to an 

overall equal comparison of achievements with non-platoon schools.  However, the results 

of pre- and post-tests in fundamental subjects at the second platoon school in Kansas City, 

show clear achievement over and above the city’s other schools (Diemer, 1924).  In other 

cities, similar results demonstrating greater gains in platoon over non-platoon schools 

were found.  Among these cities were Dayton, Ohio, Birmingham, Alabama, St. Paul, 

Minnesota, Austin, Texas, Pueblo, Colorado, Salt Lake City, Utah, Portland, Oregon, and 

Pittsburgh, Pennsylvania (Reinoehl, 1934).   

Platoon schools were initially focused on providing more instruction time in the 

fundamental subjects. They became known, however, for areas impacting the education of 

the whole child including instruction in specialized areas such as art, library, and music as 

well as a focus on character and citizenship (Reinoehl, 1934).  A study compared traits of 

citizenship and character in pupils at platoon and non-platoon schools (Titterington, 

1927).  The results showed that relative to their non-platoon peers, pupils in platoon 

schools were superior in five character/ citizenship traits, slightly above in two, and below 
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in one.   

 Teachers at the second platoon school in Kansas City also emphasized more than  

just achievement in fundamental subjects.  They also focused on growth in leadership 

qualities in the upper elementary grades (Patterson, 1924).  Records showed considerable 

growth in the number of pupils demonstrating “marked ability in leadership” from 9.5% in 

year one to 24.8% in year four, and 37.3% in year five (Patterson, 1924, p. 547).  While 

platoon schools did not claim to have the answers for all the ills of public education, it was 

becoming clear to many that pupils from platoon schools demonstrated higher 

achievement in many fundamental subjects, experienced opportunities to explore and 

grow in other specialized areas, and developed sound traits in character, citizenship, and 

leadership (Reinoehl, 1934).   

There were many other school organizational initiatives such as the Dalton Plan, 

the East Brunswick Plan, and Burke’s Individual Plan.  Some proponents of 

departmentalization noted that objections to certain departmentalized organizational plans 

were warranted when the structure deviated far beyond the original intent, such as students 

having one teacher for every subject (Cole, 1949).   

Proponents and opponents for both.  Whether a district adhered to one-teacher, 

self-contained classrooms or committed to platoon or departmentalized schools, each 

claimed to have similar reasons why their form of school organization was better (Dunn, 

1952).  Advocates for self-contained classrooms believed teachers knew their students 

better and could therefore serve them better as individuals.  Opponents of self-contained 

classrooms pointed to teachers’ inabilities to be equally capable and well-prepared to 

teach all subjects and therefore could not adequately meet each child’s individual learning 
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needs (McDonald, 1967).   

Opponents of platoon or departmentalized models of school organization saw the  

model as focusing serving teachers’ needs, pointing to fewer subjects to plan.  Advocates 

for platoon or departmentalized schools believe their program is a better balance with both 

teachers and students preferring this model (Educational News and Editorial Comment, 

1930; Pierce, 1934; Reinoehl, 1934).  

Semi-Departmentalization 

The semi-departmentalized structure was most often implemented in a format 

where students had two main teachers, one who taught language arts and social studies, 

and the other, mathematics and science.  Opponents were quick to point out that the semi-

departmentalized structure still did not provide students with one teacher who knew them 

well.  Proponents were equally quick to reply that although semi-departmentalization was 

not the same as self-contained, it was not full departmentalization for young children 

(Livingston, 1961; McDonald, 1967; Shearron, 1976).    

Historical Research on Departmentalization and Semi-Departmentalization 

 As far back as 1961, several researchers conducted studies to examine the effects 

of departmentalization in elementary schools, post Sputnik, 1957.  While not solely 

focused on the impact of mathematics, these studies provided information that could 

have informed school leaders’ decisions. 

 Oklahoma.  The Tulsa Public School system was increasingly using elementary 

departmentalization.  For the first time, over one thousand students were surveyed to 

determine, through their own responses, their satisfaction in learning within a specified 

organizational structure.  In Does departmental organization affect children’s 
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adjustment?, Livingston (1961) surveyed 1,223 students in Grades 1 through 5.  

Livingston’s student survey results indicated that after an initial year of semi- or fully-

departmentalized instruction, students’ adjustment scores increased.  He concluded that 

students who experienced exposure to some form of departmentalized instruction for more 

than a year indicated more satisfaction than did their peers who were in self-contained 

classrooms. 

Georgia.  Another study that involved comparing the impacts of organizational 

structures in elementary schools was conducted by Findley in 1966.  The study focused on 

student outcomes in only one content area, English, and on citizenship and 

personality.  Data on over 500 students in Grades 1 through 7 was collected and their 

teachers completed surveys.  Student data demonstrated no difference in student 

achievement in English for either self-contained or departmentalized instruction (Findley, 

1966).  Further, the results did not show a difference in citizenship or personality among 

the students.  In other words, the survey showed that elementary students were not 

negatively impacted on an emotional level by being in a departmentalized structure.  The 

results of Findley’s (1966) teacher surveys indicated the teachers believed they benefited 

from the departmentalized model from the perspective of lesson planning and job 

satisfaction. 

Wisconsin.  A third study on the impact of classroom organizational structure was 

conducted in four elementary schools in the Milwaukee Public School system in the 1968-

69.  In a mixed-methods study, Baker (1970) surveyed almost 650 elementary students 

and their 24 teachers.  The student survey focused on not only students’ achievement but 

also on students’ attitudes regarding their classroom organizational structure.  The teacher 
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survey focused on teachers’ attitudes about teaching in a semi-departmentalized classroom 

organizational structure. 

Of the nearly 650 students surveyed, about half were in each of the two structures, 

325, self-contained, and 318, semi-departmentalized.  Baker’s (1970) quantitative results 

demonstrated no conclusive evidence that students’ achievement in mathematics, science, 

and social studies were affected more by one structure over the other.  However, Baker’s 

qualitative results from the attitude inventory for both students and teachers were 

meaningful.   

Students indicated greater satisfaction with the semi-departmentalized model, 

stating that they enjoyed having more than one teacher for their core subjects as well as 

changing classrooms (Baker, 1970).  Students also indicated benefiting from exposure to 

classroom environments that focused on one subject area; this was significantly higher 

than the results for students who learned in self-contained classrooms.  Although students’ 

responses did not specifically state that they liked a subject more because classes were 

semi-departmentalized, their survey results were significantly positive in response to 

questions about developing more confidence and a better attitude toward the subject.  

Baker’s (1970) teacher survey results were also significant.  Teachers in the semi-

departmentalized structure demonstrated greater satisfaction than when they were in the 

self-contained classroom structure.  Teachers stated that they would support semi-

departmentalization over the self-contained classroom structure.  Teachers further 

indicated that the block scheduling and cooperative planning time were of benefit in semi-

departmentalization; teachers in self-contained classrooms did not indicate experiencing 

same benefit from the planning time.  Teacher survey results also indicated that they 
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valued the students’ changing classrooms and having a specific teacher for certain 

subjects. 

These three studies from three different areas in the United States demonstrated 

varying results yet also indicated areas that required additional research.  Collectively, 

historical research on the effects of organizational structure indicate that the impact on 

both students and teachers be assessed and should be assessed not only within a school 

year but also longitudinally (Baker, 1970; Findley, 1966; Livingston, 1961). 

Current Research on Departmentalization and Semi-Departmentalization 

 With an increased focus on national standards and achievement for all, schools and 

school districts continued to consider how best to use their resources (Rockoff, Jacob, 

Kane, & Staiger, 2011; Yoon, Duncan, Lee, Scarloss, & Shapley, 2007).  School leaders 

acknowledged the significant impact of a teacher on student learning and made changes to 

their organizational structures, including departmentalizing or semi-departmentalizing in 

one or more elementary grades.  Examples of current research on the effects of 

implementing these structures are reviewed below. 
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Table 8 

Current Research on Elementary Departmentalization in United States’ Schools 

Year Researcher Type Focus Conclusion(s) 

2017 Ray Quan.a
 

Dept.b versus S-Cc Grades 2-4 - Structure not relevant, Grade 2 
- Structure relevant, Grades 3 & 4, with 

significant positive impact on math and 

literacy achievement scores 

2016 Crayton Mixed Dept. versus S-C Grades 3 & 4 - Inconclusive for Ssd 

- Tse prefer dept. where they can teach 

the content in which they are strongest  

2015 Skelton Quan. Dept. versus S-C Grades 5 & 6 - Dept. had greater impact on Ss’ 

achievement 

2014 Freiberg Qual. Longitudinal impact of Dept. on 

elementary Ss and Ts 
- Ss prefer dept. over S-C; having more 

Ts meant more support 
- Ts prefer dept., improved effectiveness 

and job satisfaction  

2014 Nelson Quan. Impact of Dept. on Grade 5 Ss’ 

achievement 
- Dept. resulted in statistically significant 

increases in Ss’ achievement scores 

2014 Peng Quan. Gain in subject area 

achievement through 

specialization 

- Significant gains in Ss’ math 

achievement scores  
- Very significant gains for Ss in high-

poverty schools 

2014 Rogers Quan. Ts’ perceptions of the impacts 

of their math abilities on their 

Ss in Grade 5 

- S-C Ts have lower self-perception of 

their math abilities 
- An elementary education degree is not 

adequate for teaching upper elementary 

math 

2014 Strohl Mixed Ts satisfaction by structure in 

Grades 1-3 
- Ts in dept. structure had higher morale 

and job satisfaction than Ts in S-C in 

same school 

2014 Taylor- 
Buckner 

Quan. Relationship between dept. and 

Ss math proficiency 
- Inconclusive for Ss’ math proficiency 
- T satisfaction with Dept. positively 

impacted individual Ss’ achievement 

longitudinally; impact followed Ss 

through Grade 8  

2013 Hanks Mixed Dept. influence on Grade 4 & 5 

Ss’ perceptions of and attitudes 

toward school and learning 

- Ss’ perceptions and attitudes in dept. 

increased over results from S-C  
- Ts positive about teaching in dept.; 

also, very supportive of dept. for Ss 

2013 Horton Qual. Grade 5 urban school dept. 

versus S-C 

- ⅔ of Ts prefer dept. over S-C 

- 71% of Ss prefer dept. over S-C 
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Table 8 (Continued) 

Year Researcher Type Focus Conclusion(s) 

2013 Johnson Quan. Is dept. a better model because 

Ts are not experts in all 

subjects? 
Do Ss support dept. because the 

teaching is better? 

- Girls are better able to handle between- 

class transitions in dept. than are boys 
- Boys benefit from the movement of 

changing classes more than do girls 
- Ts strongly favor dept. 

2012 Landahl Mixed Elementary Ps’g perceptions of 

structures 
- Ps can provide reasons why they use 

either dept. or S-C 

2012 Watts Quan. Dept. and S-C for Ss and Ts in 

Grade 4 
- Neither dept. nor S-C showed a 

significant impact on achievement scores 
- Ts had improved attitude and were 

more effective due to increased planning 

time   

2011 Baker Qual. Decision-making process for 

dept. in upper elementary 

- Benefits include best teacher for 

content area, focused prof. dev., T-S 

relationships, S movement, and 

improved focus 

2011 Kim Quan. Identifiable impacts of 

instructional structures in 

schools 

- No significant difference in math or 

reading achievement scores 

2010 Disseler Mixed Extent to which Grade 5 

classroom structure impacts MS 

transition 

- Classroom structure showed no 

significant impact on MS transition 
- Girls transitioned more smoothly than 

did boys 

2010 Kent Quan. Impact of classroom structure 

on achievement, Grades 4 & 5 
- Neither dept. nor S-C showed 

significant impact on Ss achievement 

2008 Moore Quan. Impact of dept. on Ss’ 

achievement in Grades 4 & 5 
- Dept. did not significantly impact Ss’ 

achievement scores for ELA, Social 

Studies, & Science 
- Dept. led to significant gains in Ss’ 

math achievement scores 

2008 Ponder Mixed Effectiveness of classroom 

structure on Ss’ achievement in 

Grades 3 & 4 

- Ss in dept. showed significantly higher  

math achievement in Grades 4, Grade 3  

ELLsh 

- Grade 4 girls in ESLi S-C had higher  

math achievement scores 

Notes:  a Quantitative; b Departmentalized; c Self-contained; d Students; e Teachers; f Qualitative; g Principals; 
h English Language Learners; i English as a Second Language 

 

Educational leaders and public policy makers remain focused on student 

mathematics achievement outcomes to measure success in U.S. schools (Ball, 2003; 
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Leatham, 2013; NRC, 2001).  There has been a sense of urgency to improve mathematics 

education in the United States which has led to decisions about students’ school lives must 

be made based on data available.  Decision making at the school and policy levels should 

also be made based on data. 

Should data not be available, then research should be sought after to best inform 

practices (Ball, 2003; Hiebert, 2013; Thames & Ball, 2013). Platooning, 

departmentalizing, and semi-departmentalization are practices being put into place at some 

elementary schools and increasingly in all elementary schools in entire school 

districts.  School, district, state, and national leaders need to base their decisions on data 

and research that works.  Both opponents and proponents of any form of 

departmentalization the elementary grades must be making informed decisions. 

Relevance of Teachers to the Need for Semi-Departmentalization in  

Upper Elementary Grades 

 Currently in the United States, university education programs continue to graduate 

elementary pre-service elementary teachers (PSTs) with a generalist background for 

placement in a self-contained elementary classroom, responsible for teaching all core 

academic subjects.  Regarding elementary mathematics, this has been and continues to be 

of concern as summarized by Ball, Hill, and Bass (2005): 

How well teachers know mathematics is central to their capacity to use 

instructional materials wisely, to assess students’ progress, and to make sound 

judgments about presentation, emphasis, and sequencing. That the quality of 

mathematics teaching depends on teachers’ knowledge of the content should not be 

a surprise.  Equally unsurprising is that many U.S. teachers lack sound 
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mathematical understanding and skill.  This is to be expected because most 

teachers – like most other adults in this country – are graduates of the very system 

that we seek to improve. (p. 14) 

Elementary mathematics is the foundation of higher-level mathematics, all classical or 

contemporary branches, and all related science and technological fields (Ma, 1999; Wu, 

2009).  As such, the university preparation of elementary PSTs for mathematics teaching 

as well as the development and support of elementary mathematics teachers is of 

significant relevance to this study on semi-departmentalization in upper elementary  

grades. 

Preservice Teachers 

Among the many school factors that impact students, the teacher is known to be 

the greatest.  This then places the utmost importance on university preparation of pre- 

service teachers (PSTs).  This section addressed PSTs mathematics anxiety, attitudes, and 

beliefs and university preparation in mathematics content knowledge (CK) and 

mathematics pedagogical content knowledge (PCK).   

Math anxiety.  Ashcraft (2002) defined mathematics anxiety as “…a feeling of 

tension, apprehension, or fear that interferes with math performance” (p. 181). 

Mathematics anxiety and its effect on students has long been a topic of research.  The 

initial formal research on mathematics anxiety was reported in 1957 by Dreger and 

Aiken.  They used a three-question scale to determine anxiety levels, determined by 

emotional reactions to mathematics.   

In 1972, Richardson and Suinn developed the Mathematics Anxiety Rating Scale 

(MARS), a 98-question instrument.  The items presented were designed to assess 
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participants’ mathematics anxiety in both academic situations, such as assessment, and 

everyday situations, such as transactions with money (Richardson & Suinn, 1972).  Since 

that time, shorter versions such as the MARS for adolescents and the MARS for 

elementary students were developed.  The MARS is still used to today to diagnosis 

mathematics anxiety, determine the degree of mathematics anxiety, and to inform 

treatment. 

Researchers have continued to dig deeper into the connections of mathematics 

anxiety to attitude, believes, performance, and achievement (Ashcraft, Kirk, & Hopko, 

1998; Hembree, 1990; Trujillo & Hadfield, 1999).  The key finding is that mathematics 

anxiety leads to avoiding mathematics which can have a negative impact both personally 

and educationally (Ashcraft, 2002).  Also, of importance is that their findings did not 

demonstrate that people with high math anxiety have lower aptitude, rather, that their 

anxiety also corresponds to more negative attitudes towards mathematics causing them to 

avoid mathematics.  This avoidance results in lower performance which in turn leads to 

still further avoidance in participating, taking more math courses in high school and 

college, and seeking an educational or career path that involves mathematics, a cyclical 

pattern that can lead math anxious persons to lower mathematics achievement (Ashcraft, 

2002; Beilock & Maloney, 2015; Carey, Hill, Devine, & Szucs, 2015; Hembree, 1990). 

With still more questions, Ashcraft, Kirk, and Hopko (1998) continued their 

research.  Their next step was to give a standard math achievement test to participants 

whose levels of math anxiety they had already determined.  The results of the achievement 

test showed a negative relationship between math achievement and math anxiety, 

confirming Hembree’s (1990) findings that people with higher math anxiety demonstrate 
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lower math achievement.   

The results were further analyzed to account for the level of difficulty of the math 

questions.  On the portion of the test with questions involving whole numbers, there was 

no achievement differential for those with higher levels of math anxiety.  They 

demonstrated competence as did those with lower math anxiety levels.  However, when 

the questions included other forms of rational numbers, solving equations, and factoring, 

the results show a high negative relationship between achievement and anxiety for 

participants with high math anxiety (Ashcraft, 2002).  Whether the participants had the 

abilities to complete the math tasks could not be determined.  Ashcraft (2002) went on to 

recognize the challenge of further attempting to determine the effects of high math anxiety 

on levels of math achievement. 

Math anxiety and working memory.  These results were consistent with earlier 

findings that mathematics tasks requiring multiple steps, more information to gather and 

process, resulted in cognitive consequences for participants with high math anxiety 

(Ashcraft & Faust, 1994; Ashcraft & Kirk, 2001).  Participants’ math anxiety disrupted 

their cognitive processing, “like a secondary task, distracting attention from the math 

task.  It follows that cognitive performance is disrupted to the degree that the math task 

depends on working memory” (Ashcraft, 2002).  In other words, people who have high 

math anxiety are attempting to do two things at once – paying attention to their worry 

about the math and trying to do the math (Beilock & Maloney 2015).   

Working memory is distinctly different from both short-term and long-term 

memory.  Baddeley (2007) explained that working memory is multifaceted, requiring 

attention to the tasks at hand, retrieving information, storing it in short-term memory, and 
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manipulating, or working with, that information.  He goes on to explain that working 

memory differs from short-term and long-term memory in that they are places the brain 

stores information, the first temporarily and the latter more permanently.  

Because math anxiety is widespread (Beilock & Willingham, 2014; Lee, 2009), 

further research into the relationship between working memory and math anxiety has been 

conducted not only in the field of education but also from neuroscience and psychology 

(Beilock & Maloney, 2015).  Neuroscience research has looked at the differences in brain 

activity of children with both high and low math anxiety.  Results of functional magnetic 

resonance imaging (fMRI) showed that while working math problems, children who were 

more highly math anxious had greater activity in regions of the brain that process negative 

emotions and lesser activity in regions of the brain involving working memory (Young, 

Wu, & Menon, 2012).  These results support prior research citing the disruptive impact of 

math anxiety on working memory and consequently on math performance. 

Results of research on the psychological effects of math anxiety continue to 

support those stated by Hembree (1990).  The presence of math anxiety results in negative 

emotions and the resulting cycle of avoidance.  Mathematics avoidance over time has a 

cumulative effect on mathematics performance and ultimately on achievement.  “After 

all,” stated Beilock and Maloney (2015), “it is difficult for someone to hone their math 

skills if they avoid engaging in mathematics processing” (p. 6).   

 Math anxiety affects not only an individual’s learning in mathematics class but 

also one’s functioning in everyday life.  An individual’s math anxiety can also impact 

others.  For example, a career in nursing or teaching for someone with high math anxiety 

can have negative consequences on one’s patients or students (Beilock & Maloney, 2015). 
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With the far-reaching implications of math anxiety from individuals to the greater public, 

there exists an urgent need to better understand not only the effects of math anxiety but 

also its causes with a goal of positively impacting the causes and breaking the math 

anxiety, avoidance, performance, achievement cycle (Bekdemir, 2010; Geist, 2010; 

Ramirez, Gunderson, Levine, & Beilock, 2013; Vukovic, Roberts, & Wright, 2013).   

Causes of math anxiety.  Research on math anxiety shows that it can occur at 

varying stages in childhood, adolescence, and young adulthood (Beilock & Willingham, 

2014; Geist, 2003; Geist 2010).  Some children show math anxiety before formal 

schooling begins while others show signs as students in early or upper elementary.  Still 

others do not show anxiety until high school or college.  Among the causes of math 

anxiety are early childhood experiences including home environment and parental 

influence, school curriculum, teacher instructional style, and teacher attitude (Allen, 2001; 

Beilock & Maloney, 2015; Geist, 2010). 

Early childhood experiences and math anxiety.  Early on, before formal 

schooling, infants construct knowledge from their life experiences.  Some of these 

experiences that lead to early constructs in mathematics come from their environments: 

developing spatial awareness when crawling or transferring objects; comparing size or 

quantity when eating or playing with objects; and comparing and classifying when eating 

or playing (Geist, 2003).  Infants and young children also begin to construct 

mathematically through interactions with others in their homes.  For some young children, 

these early experiences in their homes have unknowingly negatively impacted their 

attitude towards mathematics. 

A child’s home environment can lead to math anxiety.  Before formal schooling 
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has begun, children from low socioeconomic households with parents having a lower 

educational background and a negative attitude about math can develop negative attitudes 

toward mathematics (Maloney & Beilock, 2012; Vukovic, Roberts, & Wright, 2013). 

Similar findings showed that young girls develop negative attitudes toward mathematics 

because of growing up in households with parents who have negative attitudes about 

mathematics (Ma, 2003; Scarpello, 2007; Turner et al., 2002).   

Impact of parents’ math anxiety.  Parents with high math anxiety have also been  

shown to pass this math anxiety onto their children.  This was particularly the case when 

high math anxiety parents helped their children with homework.  Results of pre- and post-

tests across a school year showed that children of high math anxiety parents that helped 

with homework not only showed increased math anxiety but also decreased mathematics 

learning (Maloney, Ramirez, Gunderson, Levine, & Beilock, 2015).  The same was not 

true for children of high math anxiety parents who did not help their children with 

homework, which led the researchers to conclude that these parents’ efforts to help their  

children can result in greater difficulties. 

Impact of curriculum on math anxiety.  Curriculum can also be a cause of 

anxiety.  When formal schooling begins, children often experience a curriculum which 

does not allow for them constructing their knowledge but rather focuses on imposed 

methods and getting the answer correct (Geist, 2003).  Since the introduction of the 

National Council for Teachers of Mathematics (NCTM) Curriculum and Evaluation 

Standards in 1989, school mathematics organizations have focused on reform efforts that 

support student learning and teacher professional development.  The emphasis on number 

sense is one example.  Both NCTM and the Common Core State Standards’ (CCSC) have 
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stressed the importance of students having mathematical fluency.   

NCTM and CCSC refer to fluency as flexibility with numbers, having number 

sense that demonstrates an understanding of numbers and mathematical confidence 

(Boaler, Williams, & Confer, 2014).  Some curricula have defined fluency as speed and 

accuracy with simple calculations and repetition that leads to memorization, both serving 

to support students’ understanding problems with increasing complexity.  This 

interpretation was opposed by research findings which state that children were better able 

to understand complex problems when they had stronger number sense and a deeper 

understanding of number concepts rather than memorization and quick fact recall (Boaler, 

2009).   

Curriculum can also focus on achievement and assessment, including timed tests, 

all which undermine children’s natural curiosity about mathematics and the construction 

of their understanding and learning.  Such a curriculum can result in a negative attitude 

about mathematics for children who began formal schooling with a positive attitude 

towards mathematics, enjoying their early experiences (Popham, 2008).  For children who 

have been socialized with a negative attitude about mathematics prior to formal schooling, 

this type of curriculum can lead to math anxiety (Geist, 2010).  Moreover, there is 

evidence that timed tests and other high-stress, high-stakes testing affects girls more than 

boys, leading to higher levels of math anxiety in girls (Beilock, 2008). 

Curriculum that emphasizes achieving objectives rather than learning further 

contributes to the math avoidance cycle.  Children who experience a curricular focus on 

tasks, procedures, and objectives begin to associate mathematics with work that is 

mundane, repetitive, and boring (Geist, 2010).  “When we emphasize memorization and 
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testing in the name of fluency we are harming children, we are risking the future of our 

ever-quantitative society and we are threatening the discipline of mathematics” (Boaler et 

al., 2015, p. 8).   

Impact of instruction on math anxiety.  The teacher’s instructional style can also 

contribute to math anxiety.  Math anxiety has been shown to be higher for students who 

have a teacher who has a strong tendency to focus on right versus wrong, on the 

correctness of answers rather than providing cognitive support or encouragement in the 

process of working a problem (Turner et al., 2002).  Lacking support and encouragement 

can impact students’ ability to understand new mathematical concepts and make 

connections to prior knowledge.   

Without a teacher who supports and encourages students through their struggles, 

students have often given up (Beilock, Gunderson, Ramirez, & Levine, 2010; Boaler, 

Williams, & Confer, 2015).  When students experience anxiety in response to 

mathematics, no matter the cause of the anxiety, their focus is divided.  This divided focus 

prevents students from performing to their actual mathematical abilities (Beilock & 

Maloney, 2015).   

Math anxiety and elementary preservice teachers.  In the United States in 2012, 

92% of teachers in early elementary classrooms were female (Malzahn, 

2013).  Elementary PSTs differ from other comparison groups because they have high 

levels of math anxiety, low levels of conceptual understanding, lower levels of 

mathematics achievement, and were more likely than other university students to have 

negative attitudes about mathematics (Ball, 1990; Beilock et al., 2010; Hembree, 1990). 

The results of one study of female elementary PSTs (N=109) confirmed the 
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relationship between high levels of math anxiety and high levels of mathematics 

avoidance (Allen, 2001).  Results also showed that for some PSTs, selecting elementary 

education as a college major was a direct result of the limited mathematics requirement for 

degree completion.  Lastly, PSTs also indicated their tendencies to avoid employment 

offers for teaching positions which involved mathematics (Allen, 2001). 

PSTs bring their own experiences and history as a student in school mathematics  

programs to their university coursework and program components.  PSTs were impacted 

by their own mathematics anxiety, attitudes, and beliefs (Etheridge, 2016; Strawhecker, 

2004).  This has been shown to impact their preparation, teaching, and student 

learning.  By seeking to impact the preparation of PSTs as well as teachers in the field, the 

cycle of avoidance is broken, and students can be better prepared for courses and careers 

requiring mathematics (Beilock & Maloney, 2015). 

University preparation in mathematics content knowledge.  In 1985, Shulman 

presented his colleagues with for differentiating the types of knowledge that teachers need 

to understand.  He suggested that there was content knowledge (CK), pedagogical content 

knowledge (PCK), curricular knowledge, and general pedagogical knowledge.  Shulman 

(1986) explained CK as one’s knowledge and ability to define, organize, comprehend, 

explain, propose and relate the practice and theory of the subject for their students.  He 

went on to state, “We expect that the subject matter content understanding of the teacher 

be at least equal to that of his or her lay colleague, the mere subject matter major” 

(Shulman, 1986, p. 9). 

Shulman’s assertions were a turning point and since that time, CK preparation for 

elementary PSTs has been a major research topic.  Specifically, in mathematics CK, most 
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studies at time reported woeful lack of preparation for elementary PSTs in mathematics 

CK (Matthews, Rech, & Grandgenett, 2010).  These studies showed the following results 

regarding the mathematics performance of elementary PSTs: 

• Demonstrated simplistic, rule-oriented understanding of division (Ball, 1990); 

• Showed high procedural skills (up to 98% accuracy) but very low conceptual 

understanding (Stoddart, Connell, Stofflet, & Peck, 1992); 

• Challenged by solving problems over geometric concepts (Quinn, 1997); 

• Unable to relate number systems to diagrams (over two thirds of PSTs in the 

study) (Adams, 1998). 

Teachers’ content knowledge impact on student achievement.  In 1999, Ma 

explained in the introduction of her book, Knowing and Teaching Elementary 

Mathematics, that the initial reason for the study was to attempt to determine some of the 

underlying causes of poor mathematics achievement of U.S. students when compared to 

the achievement of students in some countries in Asia.  Ma (1999) further explained that 

her intent was not to evaluate U.S. teachers’ mathematics CK; however, the results of the 

study showed significant differences in U.S. teachers’ mathematics CK.  “While we want 

to work on improving students’ mathematics education, we also need to improve their 

teachers’ knowledge of school mathematics” (Ma, 1999, p. 144).  

Concurrently, there were also research studies that confirmed that elementary 

teachers’ mathematics CK was directly related to their students’ performance in 

mathematics (Rowan, Chiang, & Miller, 1997; Rowland, Martyn, Barber, & Heal, 2000). 

There was increasingly a sense of urgency to address the shortcomings of elementary 

teachers’ CK (Matthews et al., 2010).  Major organizations became involved and proposed 
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that PSTs be required to take mathematics content courses as part of their preparation 

(College Board of Mathematical Sciences, 2001; Mathematics Learning Study Committee, 

2001). 

Recommended course work.  In its 2001 publication, The Mathematics Education 

of Teachers, the College Board of Mathematical Sciences (Conference Board of the 

Mathematical Sciences, 2001) recommended that elementary PSTs, which they defined as 

preparing to teach kindergarten through Grade 5 (K-5), should be required to study in 

depth not only K-5 mathematics but also its connections to prekindergarten and the 

mathematics taught in Grades 6-8.  The Mathematics Education of Teachers (MET) 2001 

report went on to state that while elementary PSTs should also be required to take courses 

in mathematical pedagogy, 

There is no substitute: a strong understanding of the mathematics a teacher will 

teach is necessary for good teaching. Every elementary student deserves a teacher 

who knows, very well, the mathematics that the student is to learn.  As reasonable 

as this expectation may seem, it is not routinely achieved. (p. 24)  

The 2001 MET report specifically recommended at least nine credit hours of courses 

focusing on number and operation, algebraic thinking, geometry concepts, and data 

analysis.  With the 1990s research reports of elementary PSTs shortcomings followed by 

the CSMS 2001 MET report, many were looking for improved results in university teacher 

preparation programs.  In 2007, 48 higher education institutions with elementary 

education degree programs were randomly chosen for review of their requirements; at the 

time of this research, there were nearly 1,300 such degree programs (Matthews & Seaman, 

2007).  The results showed that 14 of the 48 higher education institutions still did not 
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require any specific elementary education mathematics education course.   

Further, in their 2008 reported titled, No Common Denominator: The Preparation 

of Elementary Teachers in Mathematics by America’s Education Schools, the National 

Council on Teacher Quality (NCTQ) sampled 77 schools of education that granted 

degrees in elementary education.  NCTQ (Greenberg & Walsh, 2008) reported the 

following: 

• 15 did not require any specialized mathematics course; 

• 11 required one such course; 

• 42 required two courses; and 

• 9 required the CBMS-recommended three specialized courses. 

The report’s Mathematics Advisory Group, “mathematicians and distinguished teachers 

with a long history of involvement in K-12 education” (Greenberg & Walsh, 2008, p. i), 

went beyond proposals and recommendations, declaring that U.S. education schools must 

set a higher standard for mathematics preparation for elementary PSTs.  “Our individual 

experiences with elementary teachers, corroborated by any number of national studies 

reveal their limited background in mathematics” (Greenberg & Walsh, 2008, p. i). 

They emphasized the need for collaboration between mathematics and education 

departments, stressing the coordination and alignment of mathematics content with 

mathematics methods courses, the PCK.  The NMAP acknowledged the caring, well-

intended nature of elementary teachers.  They continued to stress, however, that 

elementary teachers remain “ill-equipped” to teach elementary mathematics and that 

responsibility lies with U.S. education schools (Greenberg & Walsh, 2008, p. 24).    

University preparation in mathematics pedagogical content knowledge.  In 
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Shulman’s 1985 address, he defined PCK as going “beyond knowledge of subject matter 

per se to the dimension of subject matter knowledge for teaching” (Shulman, 1986, p. 

9).  He went on to clarify that PCK in a content area should include, 

The most useful forms of representation of those ideas, the most powerful 

analogies, illustrations, examples, explanations, and demonstrations – in a  

word, the ways of representing and formulating the subject that make it 

comprehensible to others.  Since there are no single most powerful forms of 

representation, the teacher must have at hand a veritable armamentarium of  

alternative forms of representations, some of which derive from research  

whereas others originate in the wisdom of practice. (Shulman, 1986, p. 9) 

Since Shulman’s seminal 1985 address, researchers have conducted studies to 

define the domain, development, and impact of PCK.  Ball, Thames, and Phelps (2008) 

refer to mathematics PCK as a specialized for teachers, stating that elementary teachers 

need mathematics PCK for error analysis, to determine whether a student’s nonstandard 

process can be generalized, to speak specifically to mathematical language, to effectively 

use representations, and more.  A study by Hill (2010) demonstrated that PCK, not CK, 

was the key to teachers’ difficulties.  The results showed further that participants found 

CK items easier than those involving PCK, citing that “…more subtle mathematics 

judgments resulted in greater item difficulty” (Hill, 2010, p. 536).   

In No Common Denominator, the Mathematics Advisory Group stated, “An ever-

increasing number of elementary teachers must walk into their classrooms with the self-

assurance that comes from a firm understanding of elementary mathematics, even those 

who as children left classrooms with their confidence shaken” (Greenberg & Walsh, 2008, 
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p. 60).  PSTs’ mathematics profiles were especially significant as they use both their 

mathematics CK and PCK for teach mathematics to others (Phelps, 2010).  

Mathematics CK and PCK are inextricably linked.  Higher education institutions’ 

departments of mathematics and education can collaborate to create courses that 

contribute to both elementary PSTs’ mathematics CK and PCK, facilitating these PSTs 

making mathematical connections and discovering for themselves significant 

mathematical relationships (Schneiter, Kohler, & Watts, 2011).     

 Slow progress.  Both the 2001 MET and the 2008 No Common Denominator 

reports urged future research on the effects of schools of education programs on their 

graduates’ teaching as well as on their graduates’ classrooms.  In No Common 

Denominator, there is also a call for restructuring and accountability in the reform efforts 

of education schools and subsequent research into the impacts of these efforts (Greenberg 

& Walsh, 2008, p. 59).  There is evidence that both the reform and research were 

occurring in some U.S. universities as cited in these examples regarding mathematics CK 

and PCK for elementary PSTs: 

• Math methods focused on re-learning number sense and number concept 

(Gresham, 2007); 

• Concurrent enrollment in content, methods, and a field experience yielded 

significant CK gains (Strawhecker, 2004); 

• Content courses focused on re-teaching elementary mathematics significantly 

improved CK and flexibility with numbers (Newton, 2008); 

• Instruction in lesson study resulted in improved mathematics instruction 

(McMahon & Hines, 2008); 
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• Assessing and addressing motivation to participate in content courses improved 

participation and increased CK (Jansen, 2009); 

• Target learning goals and specific learning progressions increased effectiveness of 

instruction (Jansen, Bartell, & Berk, 2009); 

• Content courses significantly impacted geometry CK (Matthews, Rech, & 

Grandgenett, 2010); 

• Initial content interview with differentiated content coursework demonstrated 

positive results (Thanheiser, Philipp, Fasteen, Strand, & Mills, 2013); 

• Mentorship facilitated the increased understanding of mathematical connections 

(Hart, Oesterle, & Swars, 2013). 

One U.S. university’s teacher preparation program urged the creation of a shared 

knowledge base for teacher educators (Hiebert & Morris, 2009), citing that an absence of 

this shared information forces new teacher educators to begin anew without being 

afforded the opportunity of taking advantage of the collective wisdom that came before. 

“It is not the case that anyone who knows mathematics well is prepared to teach. Teaching 

mathematics is a mathematically specialized endeavor” (Thames & Ball, 2013, p. 

39).  While research results demonstrate that content courses significantly impact 

elementary PSTs’ mathematics CK, further research is recommended to determine if there 

is any effect of content courses on mathematics PCK (Newton, 2008; Strawhecker, 

2004).   

 Lacking accountability.  Since 2001, some U.S. schools of education have made 

changes to their mathematics standards and requirements for an elementary education 

degree.  However, many believe the changes have been too few, too slow, and too 
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disconnected (Dossey, Halvorsen, & McCrone, 2016; Strawhecker, 2004; Thames & Ball, 

2013).  The focus continues to be on teacher quality rather than on teaching quality 

(Gitomer, 2009).  However, the priorities should be mathematics teachers’ capacities to 

listen, interpret, analyze, identify, clarify, decide, and design and to demonstrate 

mathematical practices for their students (Thames & Ball, 2013). 

Mathematicians in university mathematics departments were often unwilling to be 

involved with mathematics education teachers and PST preparation programs, stating a 

disconnect with the PSTs (Dossey, Halvorsen, & McCrone, 2012; Strawhecker, 

2004).  Lack of agreement and ongoing inconsistency in PST mathematics preparation has 

continued to feed underprepared novice teachers into schools (Thames & Ball, 2013).  In 

the 2010 CBMS survey, data reported by Blair, Kirkman, and Maxwell (2010) confirmed 

the inconsistencies in mathematics preparation in programs for PSTs: 

• 74% had courses in number and operation; 

• 57% had courses in algebra; 

• 69% had courses in geometry and measurement; 

• 56% had courses in statistics or probability; and 

• 31% had courses in elementary mathematics teaching methods. 

Teacher education programs must emphasize high quality teaching that includes 

instructional and interactional dynamics and refrain from preparation that does not support 

these skills (Hiebert, Morris, Berk, & Jansen, 2007).  “…a professional training system 

that does not hold itself accountable for whether people can do the work is a bankrupt 

system. That is the current situation in the United States” (Thames & Ball, 2013, p. 35).   

The impacts of improved mathematics pedagogical content knowledge.  With 
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support, PSTs can develop mathematics PCK that supports learning goals and this PCK is 

measurable (Morris, Hiebert, & Spitzer, 2009).  U.S. university preparation of PSTs must 

provide programming that integrates mathematics CK and PCK, thereby removing 

isolated courses that do not lead PSTs to the actual practice of high teaching quality.  This 

programming could have increased PSTs’ capacity and confidence, eliminated anxiety, 

and strengthened their mathematical CK and PCK, all combined to prepare PSTs high-

quality teaching practices to improve mathematics learning and achievement for students.   

University preparation programs graduate elementary PSTs who then become  

novice elementary teachers charged with the teaching and learning of mathematics. 

However, U.S. university teacher education programs have been inconsistent in preparing 

elementary PSTs to teach elementary mathematics (Ball, Hill, & Bass, 2005).  Until 

university preparation programs consistently produce elementary PSTs capable of high 

levels of mathematics teaching quality, unprepared teachers in the field have continued to 

require significant professional development support while they were simultaneously 

charged with the education of their students (Ma, 1999; Philipp, Schappelle, Siegfried, 

Jacobs, & Lamb, 2008; Wu, 2009). 

Teachers in the Field 

Elementary mathematics teachers have continued to require significant ongoing 

professional development to positively impact their mathematics CK and PCK and their 

knowledge of mathematics curriculum, instructional standards, and best pedagogical 

practices (Hill & Ball, 2009; Wu, 2009).  This high level of need is not met for most 

elementary mathematics teaches.  As students, elementary mathematics teachers 

experienced math anxiety throughout their education which led to math avoidance and 
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lower achievement.  Further, their lack of university preparation in mathematics CK and 

PCK impacts their confidence as teachers and perpetuates the math anxiety cycle, 

ultimately impacting their students (Beilock, Gunderson, Ramirez, & Levine, 2009).     

Math anxiety in teachers in the field.  Elementary teachers in the field have 

successfully completed the requirements for teacher certification.  They have also entered 

a profession where they must teach a subject they were anxious about as students, likely 

from elementary school through college (Hadley & Doward, 2011).  “If people who are 

anxious about math are charged with teaching others mathematics–as is often the case for 

elementary school teachers–teachers’ anxieties could have consequences for their 

students’ math achievement” (Beilock, Gunderson, Ramirez, & Levine, 2010, p. 1860). 

A study was conducted in a large urban school district to determine how teachers’ 

math anxiety affected their students (Beilock et al., 2010).  The participants were 17 

female Grade 1 and 2 teachers from five elementary schools.  The researchers 

hypothesized (1) the more math anxious the female teacher, the lower the students’ math 

achievement, (2) that these results would only apply to female students, and (3) that the 

results could be explained by female students’ believing the gender stereotype about boys 

being good at math, girls, at reading. 

Impact of female elementary teachers’ math anxiety.  Beilock, Gunderson, 

Ramirez, and Levine (2010) assessed 17 teachers’ levels of math anxiety using the short 

Mathematics Anxiety Rating Scale (sMARS).  They also assessed the teachers’ 

mathematics CK using the Elementary Number Concepts and Operations subtest of the 

Content Knowledge for Teaching Mathematics (Hill, Schilling, & Ball, 2004).  The 

researchers also assessed student math achievement (Woodcock-Johnson Test) at both the 
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beginning and end of the academic year (N=117, 52 boys and 65 girls).  To assess their 

gender ability beliefs, students were read stories, one about a student who was good at 

math and the other, a student who was good at reading.  The stories were gender 

neutral.  After listening to the stories, the students were asked to draw a picture of the 

student in each story and then were asked whether their drawings were of a boy or a girl. 

The research results from the beginning of the year showed no relationship 

between the female teachers’ anxiety and the students’ math achievement.  By the end of 

the year, however, results showed that the higher the female teachers’ math anxiety, the 

lower the girls’ math achievement, but not the boys’ (Beilock, Gunderson, Ramirez, & 

Levine, 2010).  The results show further that girls who confirmed gender ability beliefs 

during their drawing assessment performed even worse than girls who did not.  Still 

further, whether girls confirmed the gender ability beliefs or not, girls performed worse 

than boys overall: 

If it is simply the case that highly math-anxious teachers are worse math teachers, 

one would expect to see a relation between math anxiety and the math achievement 

of both boys and girls. Instead, teachers with high math anxiety seem to be 

specifically affecting girls’ math achievement – and doing so by influencing girls’ 

gender-related beliefs about who is good at math. (Beilock, Gunderson, Ramirez, 

& Levine, 2010, p. 1862) 

The results led the researchers to speculate that the largely female elementary teaching 

corps is modeling gender stereotypes that were largely impacting their female 

students.  The researchers further suggest their results “open a window into gender 

differences in math achievement and attitudes that emerge over the course of schooling” 
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(Beilock et al., 2010, p. 1862).  Lastly, the researchers pointed to the critical lack of 

mathematics requirements in U.S. university teacher preparation programs as well as to 

those programs who have shown a commitment to and progress in reducing elementary 

PSTs anxiety, increasing their attitudes toward and abilities in mathematics CK and PCK.  

The 2010 research results of Beilock, Gunderson, Ramirez, and Levine (2010) had 

also been considered by others. Boaler (2002) pointed to the gender gap in participating in 

mathematics at the highest levels, whether classical or contemporary mathematics fields as 

well as those fields for which mathematics success is non-negotiable.  Boaler (2002) 

further stated that the underachievement and non-representation of girls at the highest 

levels in mathematics may be linked to the method of instruction rather than ability 

because boys were more likely to adapt better to the traditional skills model.  

 Another study of 692 elementary mathematics teachers investigated the 

relationship between their math anxiety and anxiety specific to teaching mathematics, 

their students’ mathematics achievement, and self-disclosed mathematics instructional 

practices (Hadley & Doward, 2011).  Teachers completed the rMARS and a questionnaire 

about their mathematics instructional practices.  Student mathematics achievement data 

was taken from the state’s year-end test.  

 Results showed a positive relationship between teachers’ math anxiety and their 

anxiety about teaching mathematics.  Further, teachers with higher anxiety about teaching 

mathematics had students with lower mathematics achievement.  Results also showed that 

teachers with high anxiety about teaching mathematics did not use best practices but rather 

used traditional and more procedural approaches.  Lastly, Hadley and Doward’s (2011) 

results showed that teachers with lower math anxiety were more often teaching in the 
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upper elementary grades.  

 The researchers concluded their study by urging administrators to provide 

professional development for teachers in National Council of Teachers of Mathematics 

(NCTM) standards and instructional practices, to build a school climate that supports these 

practices, and to hold teachers accountable for these practices (Hadley & Doward, 2011). 

They further called on mathematics education teachers in university teacher education 

programs to prepare elementary mathematics PSTs in mathematics CK and PCK to 

decrease anxiety, increase confidence in employing NCTM’s research- and standards-

based instructional practices.  

Yet another study on math anxiety focused on determining how elementary 

mathematics teachers’ math anxiety and/or math efficacy impacted their mathematics 

teaching (Etheridge, 2016).  The study included 51 elementary mathematics teachers in 

the field who each completed the revised MARS (rMARS), the Mathematics Self-Efficacy 

Scale, and the Mathematics Teaching Efficacy Beliefs Instrument.  The researcher also 

followed up with observations on four of the teachers.   

 The qualitative results showed that elementary mathematics teachers with low 

math anxiety and high math self-efficacy do not use best practices in their instruction 

(Etheridge, 2016).  Moreover, the results showed that teachers with low math anxiety and 

high math self-efficacy were most often teaching math the way they learned it as 

students.  These traditional methods and strategies included lecturing, teaching 

computational procedure, and a cycle of assigning homework problems in class one day 

followed by providing answers the next class. 

The researcher further stated that all the teachers in the study had participated in 
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mathematics professional development and could discuss best practices using examples 

that included terminology.  However, Etheridge (2016) noted that classroom observation 

data clearly showed that teachers’ practices were traditional, demonstrating procedural 

mathematics CK but not mathematics PCK which they had been exposed to through 

professional development. 

Teachers as learners.  The 1989 NCTM Standards were among the first content  

standards in the standards-based movement.  NCTM Standards shifted away from 

teaching that focuses on memorizing procedural steps and mathematical facts toward 

teaching that fosters mathematical thinking and communication about mathematics 

(White, 2005).  Amended and updated since that time, the NCTM Standards continue a 

focus on students learning with understanding and the promise of high-quality 

mathematics instruction for all students.  However, the NCTM Standards alone do not 

guarantee high-quality teaching and learning.  

In addition to standards, teachers must believe that high-quality mathematics 

teaching includes not only mathematics CK and an understanding of how students learn 

but also mathematics PCK and a willingness to reflect on and plan for this teaching and 

learning (White, 2005).  Teachers’ belief systems about mathematics learning impacts 

their views of their mathematics teaching, their mathematics teaching patterns, and 

students’ mathematics knowledge (Presmeg, 2005; Staub, 2007; White, 2005).  Further, 

classroom culture is an increasingly significant role in the learning and teaching of 

mathematics (Presmeg, 2005). 

Progress has been made in further understanding the teaching knowledge, skills, 

and insights required to teach elementary mathematics (Hill & Ball, 2009).  This 
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knowledge is beyond the measurement scope of teacher certification. Studies show that 

this is the case not only for elementary teachers but also for secondary mathematics 

teacher certification.  In other words, studies have shown no relationship between teacher 

certification and student mathematics achievement (National Mathematics Advisory 

Panel, 2008). 

Elementary mathematics teachers in the field demonstrate a focus on procedure  

and a lack of conceptual understanding (Ma, 1999).  They also cannot demonstrate an 

understanding of the connections of topics within a spiral curriculum.  In a study of 

elementary teachers’ number and operation abilities, teacher experience resulted in only 

slightly higher than average mathematics knowledge for teaching (Hill, 2010). 

Elementary mathematics teachers were unable to shore up deficits from their 

mathematics experiences during pre-service teacher (PST) preparation programs and, 

therefore, must continue to grow while they were teaching (Hill, 2010; Philipp, 

Schappelle, Siegfried, Jacobs, & Lamb, 2008).  Several areas significantly complicate the 

planning and implementation of elementary teachers’ professional growth (Ball, 2008; 

Hill, 2010; White, 2005).  First, the mathematics content knowledge elementary teachers 

find difficult varies greatly.  Second, the necessary pedagogical mathematics content 

knowledge has not been mapped.  Third, the needs of a novice teacher vary from those of 

teachers in the field with a range of any years of experience. 

Professional development in mathematics content knowledge.  Those providing 

professional development may or may not distinguish between mathematics CK and 

mathematics PCK.  They may say that the focus on further developing CK is closely 

related to developing PCK (Philipp, Schappelle, Siegfried, Jacobs, & Lamb, 2008).  Still 
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further, if the professional development was planned by a mathematician, the focus was 

different than if it were being planned by a mathematics specialist or coordinator in the 

field.  Research suggests that teachers’ mathematics CK and mathematics PCK may both 

be impacted by professional development.  However, improving elementary mathematics 

CK alone does not directly impact student achievement (Ball, Hill, & Bass, 2005). 

In one study, elementary teachers’ mathematics CK showed significant growth  

reflected in their ability to analyze and perform elementary mathematics tasks involving 

the traditional addition and subtraction algorithms and part-part-whole word problems 

(Philipp et al., 2008).  However, results of the study showed that the same teachers did not 

demonstrate the same level of growth in understanding the different meanings of the 

division algorithm.  Researchers demonstrated that participants developed their abilities to 

attend to children’s approaches and strategies and that this growth was consistent 

throughout the duration of the professional development program.  The researchers further 

reflected, “an in-depth understanding of the mathematics of even primary grades is 

sufficiently complex that it continues to develop over several years of sustained 

professional development” (Philipp et al., 2008, p. 28).   

Another study focused on second-grade teachers’ knowledge of place value.  The 

teachers were assessed pre- and post-professional development specific to place 

value.  Quantitatively, the data is from the Learning Mathematics for Teaching (LMT) 

assessment.  Qualitative data is from classroom observations, instructional coaching 

observations, and post-LMT discussions (Kulhanek, 2013).  The data showed that the 

elementary teachers had “a basic understanding of place value” after their professional 

development and instructional coaching.  However, many of the second-grade teacher 
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participants continued to struggle with applying mathematics content knowledge of place 

value to conceptual understandings of addition and subtraction.  Kulhanek (2013) wrote, 

One source of this problem may be the participants’ lack of experience with 

working flexibly with numbers.  Traditional mathematics teachers taught 

procedures for addition and subtraction without explaining why or how the  

procedures worked.  To answer the question of how and why the 

procedures for addition and subtraction work, one must have a deep understanding 

of place value. (p. 55) 

Improving mathematics CK did not improve teachers’ mathematics PCK or student 

achievement.  The researcher recommended the district implement a professional 

development plan to improve mathematics PCK and sustain the growth once in place 

(Kulhanek, 2013).   

 Identifying and assessing mathematics pedagogical content knowledge.  In the 

past nearly two decades, panels of experts and commissions on achievement gather and 

continue to focus on the importance of teachers having strong mathematics CK to be 

successful (Hill, 2010; Philipp et al., 2008).  This concern is valid as data from teachers’ 

interviews, observations, and assessments show a wide gap in U.S. elementary teachers’ 

mathematical content knowledge (Ball, Hill, & Bass, 2005; Hill, 2010, Ma, 1999). 

However, teachers with over 20 years of experience showed higher mathematics 

PCK which was attributable to their access to curriculum materials, other colleagues, and 

professional development (Hill, 2010).  While this may seem hopeful, it does not address 

novice teachers, those early in their careers, and those with more than a few but less than 

twenty years.  Moreover, teaching experience alone is not adequately supporting current 
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standards for mathematics instruction (Philipp, Schappelle, Siegfried, Jacobs, & Lamb, 

2008).   

Ball and Bass (2003) examined elementary mathematics instruction and analyzed 

the characteristics of the instruction.  This study furthered Shulman’s (1986) efforts on 

mathematical knowledge for teaching, also referred to as mathematics pedagogical content 

knowledge, or mathematics PCK.  Ball and Bass (2003) hypothesized a set of professional 

skills for teaching elementary mathematics and then set about to “rigorously” test their 

hypothesis.  “We found that teachers who scored higher on our measures of mathematical 

knowledge for teaching produced better gains in student achievement” (Ball, Hill, & Bass, 

2005, p. 17).  

Distinguishing CK from PCK.  Ball, Hill, and Bass (2005) expanded on these 

results by showing that items requiring mathematics knowledge for teaching could be 

distinguished from items requiring more commonly held mathematics CK.  Specifically, 

items that required more straight-forward mathematics CK were answered by the same 

participants who unsuccessfully responded to questions requiring more specialized 

knowledge for teaching mathematics, such as analyzing an algorithm to determine if it 

would work for all whole numbers (Ball, Hill, & Bass, 2005). “Professional education of 

some sort – whether it be pre-service or on the job – would be needed to support this 

knowledge” (Ball et al., 2005, p. 45).  The researchers urged the development of a 

program of research to continue to identify specific characteristics of elementary teachers’ 

MKT.  

The evidence demonstrated by Ball, Hill, and Bass (2005) that teachers’ 

mathematics PCK positively impacts student achievement led to further research.  The 
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goals were to identify what specifically improves teachers’ MKT and to use this 

information to impact university teacher preparation and teacher professional development 

(Hill, 2010).  One such study by Hill and Ball (2004) included 625 elementary 

mathematics teachers.  The teachers’ knowledge of number and operation at an elementary 

school level was assessed.  Hill and Ball (2004) further assessed the same teachers’ MKT 

through specifically designed items requiring analysis, differentiation, and interpretation 

of multiple representations.  The participating teachers with a high performance on the 

assessment of mathematics content knowledge did not necessarily perform at the same 

level on the items involving further analysis.  The researchers’ findings showed that MKT 

was the difference in teachers’ difficulties in completing the assessment items involving 

multiple representations and requiring a deeper understanding (Hill & Ball, 2009).   

Defining the PCK domain.  As their research results continued to point to the 

significance of mathematics PCK, Hill and Ball (2009) wanted to more closely observe 

teacher practice.  “We sought to identify common tasks of teaching that require 

mathematical skill and insight” (Hill & Ball, 2009, p. 69).  In addition to assessing the 

teacher participants, the researchers observed mathematics instruction in elementary 

classrooms to support the identification of the skills encompassed in teachers’ MKT. 

The researchers’ elementary mathematics classroom observations showed the 

importance of teachers’ mathematical understandings exhibited in questions posed, 

answers interpreted, explanations provided, representations used, and more (Hill & Ball, 

2009).  “We realized that the capacity to see the content from another’s perspective and to 

understand what another person is doing entails mathematical reasoning and skill that are 

not needed for research mathematics or for bench science” (Hill & Ball, 2009, p. 69). 
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One area identified was an elementary mathematics teacher’s ability to recognize, 

assess, and provide further instruction for common student mathematical errors.  Students’ 

mathematical knowledge is non-linear, incomplete, and often incomprehensible to the 

untrained eye (Ball et al., 2005).  In other words, a teacher with low MKT sees an 

incorrect answer whereas a teacher with higher MKT can “scrutinize, interpret, correct, 

and extend this knowledge” (Ball, Hill, & Bass, 2005, p. 17). 

Another area identified by Hill and Ball (2009) was teachers’ demonstration of 

what they called “habits of mind.”  Teachers with strong MKT exhibited habits of mind 

such as attention to mathematical detail and reasoning and demonstrated high-quality 

instruction among varying student groups and curricula. Overall, Hill and Ball’s (2009) 

assessment items focused on “specialized knowledge”: 

• Interpret and analyze student work; 

• Provide a mathematical explanation that’s intelligible to young learners; and  

• Forge links between mathematical symbols and pictorial representations. (p. 

70) 

Their second set of items addressed the generalized mathematics teaching skills that occur 

across all variations of curricular and instructional approaches: 

• Analyzing student errors; 

• Encountering unconventional solutions;  

• Choosing examples; or 

• Assessing the mathematical integrity of a representation in a textbook. (Hill & 

Ball, 2009, p. 70) 

Hill and Ball call this collection of items the Mathematical Knowledge for Teaching 
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(MKT) measures.   

Research on MKT.  Many researchers have used the MKT measure and their 

results continue to inform the work around MKT.  For example, the MKT measure was 

given to a group of 418 beginning teachers in addition to measures involving personality 

traits and cognitive ability.  Of all these variables, only MKT was a significant predictor of 

student outcomes, with an effect size almost double that of the general cognitive ability 

(Hill & Ball, 2009; Rockoff, Jacob, Kane, & Staiger, 2011). 

These results continue to inform the identification of the MKT measures, or 

mathematics PCK.  Hill, Ball, and Schilling (2008) found that elementary mathematics 

teachers’ MKT is highly related to the mathematical quality of their classroom 

instruction.  They further identified the include of the teacher participants’ abilities to 

explain and represent the mathematics, to respond to students’ ideas, to avoid errors, and 

to demonstrate precision in their mathematics instruction (Hill, Ball, & Schilling, 2008). 

Further refinement of MKT has resulted in a delineation of the content knowledge 

types.  Common mathematics content knowledge was defined as what students need to 

learn, and specialized content knowledge as the mathematics that teachers needed to teach 

children mathematics but do not directly teach to their students (Ball, Hill & Bass, 

2005).  These two categories of content knowledge remain separate from mathematics 

PCK, which involves analysis, interpretation, explanation, and representation (Ball et al., 

2005; Shulman, 1986). 

There were implications for this work in both teacher preparation programs as well 

as professional development.  Further, there were questions about how to go about this to 

have the greatest impact on a large population of U.S. teachers.  Hill and Ball’s (2009) 
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research study suggested that teachers’ abilities to explain and represent mathematics may 

be of greater significance in improving elementary teachers’ MKT. 

Impactful professional development for elementary teachers in the field. 

Researchers from the American Institutes for Research (AIR) reviewed over 1,300 studies 

whose goals were to review the effects of professional development programs (Yoon, 

Duncan, Lee, Scarloss, & Shapley, 2007).  Of these 1,300 studies, only nine met the 

standards set forth by the What Works Clearinghouse WWC, part of the U.S. Dept. of 

Ed.  These nine studies all focused on elementary schools and as they met WWC 

guidelines, the AIR researchers reviewed them to determine if there were characteristics 

common to the programs.   

The number one finding was that the workshop format for professional 

development consistently demonstrated results for teacher growth.  Further investigation 

into the characteristics of the workshops revealed a common focus on research-based 

instructional practices, active participation, and some level of adaptability of 

implementation into individual classrooms (Guskey & Yoon, 2009).  A second significant 

finding of the AIR researchers was the effectiveness of an “outside expert” above in-house 

teachers or staff.  Research supports this finding, demonstrating teachers’ attitudes 

towards their peers as experts (Guskey & Yoon, 2009; Holloway, 2000). 

In another study, Hill and Ball (2004) showed that summer teacher professional 

development that focused on teachers’ growth in mathematics communication and 

representation had greater impact on teachers’ mathematics PCK than did similar 

programs that focused less on those topics.  The study further showed that the focus on 

communication and representation resulted in higher-quality mathematics instruction.  In 
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the same study, teacher responses to mathematics assessment items were evaluated (Hill & 

Ball, 2004).  Teachers’ responses on items requiring an explanation of the mathematics 

reflected their increased difficulty with these items over the items requiring only an 

interpretation of a mathematical representation.   

“Sustained in-service training directed by mathematicians and mathematics 

educators is essential to imbue the practice of those professionals with a deeper conceptual 

understanding” (National Council on Teacher Quality, 2008, p. 60).  Research has shown 

that there were professional development programs in the United States that increased 

elementary mathematics’ teachers PCK which in turn positively impacts their students’ 

mathematics achievement. 

Research conducted on a professional development program in the Great Lakes 

region of the United States studied the effects of a professional development summer 

institute with academic-year follow up on the over 200 early childhood teachers and 

specialists (Rice & McKeny, 2012).  The institute focused on teaching for conceptual 

understanding through the integration of literature.  One example was participants 

engaged with rich mathematical task with a focus on pattern, number sense, algebraic 

reasoning, and the early foundations of operation.  Another example was participants read 

literature involving fractions and connected the text to manipulatives and visual 

representations.   

There were four academic-year follow-up sessions that expanded their 

work.  Content included the geometry and measurement strands with manipulatives and 

literature to reflect and integrate the content (Rice & McKeny, 2012).  A key component 

of this professional development model was the action research protocol.  Participants 
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kept a log that required entries including reflections on student learning, feedback on 

strategies used, students’ work samples, and more.  The year-long program closed with a 

final symposium. 

Rice and McKeny’s (2012) results showed the teacher participants were 

increasingly teaching for conceptual understanding and less from a procedural approach. 

Teacher and classroom observations showed that students were engaged in more complex 

mathematical tasks rather than being taught procedures.  Teachers noted in their journals 

that they found “… increased engagement and interest from students by placing 

mathematical experiences within the context of their students’ day-today experiences” 

(Rice & McKeny, 2012, p. 278).  Teacher participants also used a more integrated and 

constructivist approach to their mathematics instruction.  Teacher participants credited the 

summer institute for their growth in increasingly student-centered approaches and report 

being “more willing to allow students to discover mathematical concepts and relationships 

in ways that made sense to the students” (Rice & McKeny, 2012, p. 279).   

Research was also conducted in a large urban school district in the southwestern 

United States.  The study examined the effects of teachers’ educational beliefs, content 

knowledge, and mathematics content knowledge on student achievement (Corkin, 

Ekmekci, & Fan, 2016).  A school mathematics organization housed within a prestigious 

university provided a summer campus professional growth program (SCP) for elementary, 

middle, and high school teachers from the local urban school district. The SCP goals were 

to improve teachers’ mathematical knowledge for teaching by focusing on number, 

patterns, algebraic and quantitative reasoning, and operations. 

Of the teachers that participated, scores from 61 participants’ summer pre- and 
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post-LMT were linked with their students’ standardized achievement scores at the end of 

the following academic year.  Results indicated the SCP teachers had increased belief and 

more confidence in their instruction and that their instruction could have a direct impact 

on student mathematics achievement (Corkin et al., 2016).  Quantitative results 

demonstrated that SCP teachers also increased their mathematics knowledge for teaching 

(MKT). “Increasing MKT is critical as current findings also indicated that among the 

teacher-level factors, teachers’ MKT had the strongest and most direct effect on students’ 

math achievement” (Corkin et al., 2016, p. 5).  

Research suggests that mathematics professional development workshops can 

positively increase elementary teachers’ mathematics knowledge for teaching.  Further, 

this increased MKT has been shown to directly impact students’ mathematics 

achievement.  In Fixing Teacher Professional Development, Hill (2009) remarked that the 

United States has a long history of providing differentiated instruction for students, 

whether within a classroom or by tracking.  Hill (2009) suggested that teacher “PD will be 

more effective and more efficient if we link specific teachers’ weaknesses with the 

learning opportunities most likely to remedy those weaknesses” (p. 475). 

“… teaching elementary mathematics does not mean bringing students merely to 

the end of arithmetic or to the beginning of ‘pre-algebra.’ Rather, it means providing them 

with a groundwork on which to build future mathematics learning” (Ma, 1999, p. 117).  

Those who provide teacher professional development in mathematics PCK must have 

support.  The support should direct the professional development providers’ focus to (1) 

the highest-impact topics for growing elementary teachers’ mathematics PCK, (2) an 

improved design of the professional development opportunity, and (3) better-quality 
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materials (Hill & Ball, 2009). 

An Enormous Challenge 

At the macro level, a lack of understanding of the value of numeracy and its vital 

importance to U.S. national interests is evident not only among the public but also among 

the mathematics and mathematics education communities (Thames & Ball, 

2013).  Thames and Ball (2013) summarized a significant problem in the state of 

mathematics education in the United States today: 

An enormous challenge of building a strategy for improvement in a country where 

so many people, including leaders and policy makers, are themselves not 

mathematically well educated.  This is an unusual and extraordinary problem. No 

such problem exists when it comes to language literacy. In contrast to 

mathematics, leading policy makers can read and do appreciate that it is important 

for young people to read.  Many people in positions of authority do not understand 

why mathematics educators think it is important for students to be better at 

mathematics - both our most able children and all of our children. (pp. 23-24) 

Summary 

Chapter II included a review of literature regarding United States students’ 

mathematics achievement, the history of education in the United States, 

departmentalization and semi-departmentalization in elementary schools, and the 

relevance of teachers to the need for semi-departmentalization in elementary schools.  The 

literature review noted the importance of data-driven decision making at the school and 

policy levels.  With an increase in elementary schools seeking to change classroom 

structures, this study has addressed the gap in the literature on the impacts of teaching and 
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learning in a semi-departmentalized classroom structure in upper elementary grades, 

providing results to demonstrate the viability of semi-departmentalization as a classroom 

structure.  The significance of this classroom structure to improving school mathematics 

was directly aligned with elementary teachers’ mathematics qualifications as well as the 

requirement to teach all subjects in a two-hundred-year-old self-contained classroom 

structure.  Elementary mathematics has continued to be the foundation for all higher-level 

mathematics, and elementary teachers have not been sufficiently prepared to and 

moreover do not desire to teach mathematics, a subject that caused them anxiety as 

students and continues to cause them anxiety as teachers.   

The literature review also included significant studies and reports from national 

panels and organizations focused on the urgency of improving the interconnected 

components of school mathematics.  One noted, far-reaching area yet to be addressed with 

updated implementations guidelines is undergraduate schools of education and their 

programs for preparing elementary teachers.  The reports emphasized the need for 

collaboration and coordination between mathematics and education departments to better 

prepare elementary teachers by aligning mathematics content with mathematics methods 

courses to achieve higher levels of mathematics pedagogical content knowledge.  Chapter 

III includes the methodology for this descriptive phenomenological case study.  Chapter 

IV presents the findings for each of the research questions in the study.  Finally, in 

Chapter V, the researcher will present a summary of the research including discussion, 

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

METHODOLOGY 

Purpose of the Study 

The purpose of this study was to examine the perceptions of teachers and students 

regarding the impact of a semi-departmentalized classroom structure on mathematics 

teaching and learning in upper elementary grades.  This chapter includes information on 

the research design, context and setting, participants, instrumentation, reliability and 

variability, researcher bias, and data analysis.  

Research Design 

 In this study, the researcher used the research method of descriptive 

phenomenology to examine teachers’ and students’ perceptions of a semi-

departmentalized classroom structure on mathematics teaching and learning in upper 

elementary grades.  A descriptive phenomenological study is one in which information 

was gathered without altering the environment, which was significant in this study of 

teachers’ and students’ perceptions.  In examining teachers’ and students’ perceptions, the 

researcher gained knowledge of the participants’ shared attitudes, beliefs, and experiences.   

 Descriptive phenomenological research can be quantitative, qualitative, or mixed 

methods, and has increased in significance since its beginnings in the 1960s (Teddlie & 

Tashakkori, 2009).  Utilizing both quantitative and qualitative elements in descriptive 

phenomenological research can provide both a wider perspective for understanding the 

topics being studied and a richer body of information than could be addressed using only 

one of the approaches (Teddlie & Tashakkori, 2009). 

Phenomenological methodology seeks to describe the common meaning of lived 
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experiences of a group of individuals (Creswell, 2013). Descriptive phenomenology is 

based on the writings and traditions of German Edmund Husserl (1859-1938).  Husserl 

conceived of a scientific research approach to allow the subjective to be studied more 

objectively.  He sought to explore a topic through reflection that led to the analysis of 

behaviors to gain a greater understanding of human nature (Richardson, 1999).  In 

Husserl’s view, a phenomenological study required the researcher to suspend and abstain 

from his beliefs, judgments, and conclusions about the objects at hand to better allow for a 

focus on the observation of the participants’ lived experiences.  This process of abstaining 

from one’s beliefs and judgments is known as epoché (Creswell, 2013; Richardson, 1999). 

The views and work of Husserl have been expanded and phenomenological 

research has increasingly become a widely-used research approach in the social and health 

sciences (Creswell, 2013).  There are different viewpoints over the uses of 

phenomenology as well as different types of phenomenological research; however, the 

common element remains - phenomenology is the study of the lived experience of a group 

(Creswell, 2013). 

Descriptive phenomenology has been regarded as a significant method of inquiry 

in the social sciences as it demonstrates a commitment to including extensive data 

collection and multiple levels of data analysis (Giorgi, 2009).  Descriptive phenomenology 

is an inductive study approach that requires the researcher to receive what is given without 

bringing his past knowledge to the participants’ lived experiences.  Everything the 

researcher hears and observes about the phenomenon can only be based on what is given 

by the participants (Giorgi, 2009). 
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Context and Setting 

 The setting for this study was an independent (private) school in a large urban 

setting in the southwestern United States.  The school began in the 1950s as an outreach of 

a church.  In its early stages, the church program served families from the church and 

surrounding neighborhoods, caring for infants and children through age five.  A preschool 

program developed that was soon followed by adding kindergarten through Grade 2 in 

consecutive years; thus, the school was formally established.  The school continued to 

grow and within thirty years was serving students preschool through Grade 8 with a two-

pronged mission statement, focusing on academics as well as Christian character.  

In the 2017-18 academic year, the school had about 140 employees and 850 

students, two-year-olds through Grade 8.  There were over 600 school families that live in 

nearly 50 different zip codes across the urban metropolitan area.  One-way commutes 

varied from a short walk across the street, a ten-minute bike ride of less than a mile, or an 

hour-long highway ride from thirty miles away.    

The school consisted of three separate divisions. The preschool served 

approximately 130 students ages two through prekindergarten.  The lower school student 

population was around 400 students in kindergarten through Grade 4.  The middle school 

student population was around 320 students in Grades 5 through 8. 

Students 

In the 2017-18 school year, the student body was 51% male and 49% female. 

Admission data showed the student body was 26% diverse as self-reported by students’ 

parents or guardians.  Student body diversity had been steadily increasing over the last 

twenty years and was a strategic growth area targeted by both the school and the school 
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board.  Beginning in kindergarten, there were 80 students per grade; enrollment fluctuated 

slightly in the middle school grades.  The number of students in Grades 5 and 6 may have 

been higher than 80 in anticipation of some students exiting the middle school for the sole 

purpose of seeking early advantage to entry into independent high schools through middle 

school entry in a K-12 independent school. 

The school’s admission policy was multifaceted and included not only academic 

qualifications but also a focus on the whole child.  Admission to the school was dependent 

upon an individual student’s application as well as current composition of the school’s 

student body, children from the same families attending school together if possible, legacy 

status, and financial need.  The school maintains a commitment to 25% non-legacy 

admission annually.  The school also maintained a commitment to financial aid, annually 

awarding aid to between 12% and 15% of the school’s families.  All student demographic 

data was obtained from B. Glass (personal communication, March 30, 2017). 

Structure and Organization in the Divisions 

The preschool has three different classes: two partial-week, half-day programs for 

children two years old turning three; a five-day, half-day program for children three years 

old turning four; and a five-day, full-day prekindergarten.  The play-based preschool 

program also included instruction in motor, music, and Spanish as well as daily recess. 

The program is coordinated by two curriculum staff and supported by a dedicated 

preschool counselor/learning specialist.  In preschool, each class has a lead teacher and an 

assistant teacher.   

Students in kindergarten through Grade 3 are in self-contained classrooms, four  

classes each with twenty students.  In Grade 4, students are in a semi-departmentalized 
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classroom structure, four homerooms each with twenty students.  The program for 

kindergarten through Grade 4 also includes instruction in art, Bible, computer, library, 

music, and Spanish.  Elementary students have physical education and recess daily.  

In kindergarten, each class has a lead teacher and an assistant teacher.  In first 

grade, the four lead teachers are supported by a dedicated, full-time assistant teacher, who 

is a fully-certified teacher.  The remaining classes in Grades 2 and higher have one lead 

teacher.  As assigned, students in kindergarten through Grade 2 receive additional support 

from a reading specialist in a pull-out program.  Also, as assigned, students in Grades 1 

through 4 are supported by a mathematics specialist in a push-in program. 

In Grade 5, students are placed in homeroom groups and attended classes by these 

groups in a departmentalized model for English, mathematics, science, social studies, and 

Spanish.  In Grades 6 through 8, students attend classes in a departmentalized model; they 

do not move as homeroom groups as did the students in fifth grade.  Students in Grades 6 

through 8 are on a modified-block schedule.   

Students in Grades 5 and 6 have required courses in art, Bible, computer, music, 

and theater.  In Grades 7 and 8, students choose semester-long study in art, computer, 

music, or theater; all students continued Bible instruction.  Students in Grades 6 through 8 

may enroll in mixed grade-level Spanish 1a, 1b, and 2 classes or an additional English 

course.  Students in Grades 7 and 8 may enroll in honors-level classes in English and 

mathematics.  Depending on the makeup of the students in the grade level, honors course 

enrollment ranges from 40% to 60% of students in any given year.   

Teachers and Staff 

 Teachers are largely assigned to only one of the three divisions.  There is some  
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teacher crossover between divisions.  For example, two of the four music teachers crossed 

divisions, one instructing students in the upper elementary and lower middle school 

divisions and the other, early elementary music and upper middle school theater.  Another 

example of divisional crossover is some of the curriculum support team.  Four 

coordinators support all three divisions, two coordinators support preschool and early 

elementary, and four coordinators support both upper elementary and middle school 

divisions.  Still another example of divisional crossover is the physical education teachers, 

each of whom taught in both the elementary and middle divisions. 

Staff is designated as the group of non-teaching employees.  For the purposes of 

this study, administration is listed separately.  All human resource data was obtained from 

C. Hutcheson (personal communication, May19, 2017). 

 Gender.  The teachers overall were 86.81% female and 13.19% male.  By division 

and among administration and staff, the gender data was as follows:  

Table 9 

Employee Group Gender Statistics 

Employee Group Total % Female % Male 

Preschool teachers    21 100%   0% 

Elementary teachers    43 100%   0% 

Middle School teachers    41   73% 27% 

Staff    30   77% 23% 

Administration     9   79% 22% 

Overall 144   87% 13% 

Note:  For the purposes of personnel review and supervision, the school designates male physical education 

(PE) teachers and coaches as middle school and female PE teachers and coaches as elementary. 
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Diversity.  The overall self-reported teacher and staff diversity was 13.89%.  

Female employees self-reported 13.6% diversity; male employees self-reported 15.79% 

diversity.  By employee category, the diversity data was as follow: 

Table 10 

Employee Group Diversity Statistics 

Employee Group % Diverse 

Preschool teachers 14.29% 

Elementary teachers   9.30% 

Middle School teachers 19.51% 

Staff 10.00% 

Administration 11.11% 

Overall 13.89% 

 

School teacher tenure.  The teachers for all three divisions had a median school 

tenure of 9.59 years with a range of one through 40 years. The school teacher tenure data 

is shown in Table 11. 

Table 11 

School Teacher Tenure 

School tenure (years) % of teachers 

    0-3 34.65% 

    4-6 12.87% 

  7-10 17.82% 

11-20 21.78% 

21-30  7.92% 

31-40  4.95% 
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Advanced degrees.  Teachers and staff have been encouraged to acquire advanced 

degrees.  Teacher and staff positions beyond the classroom level have often required a 

master’s degree or completion of this advanced degree during the first years of the 

position.  After one year of employment, the school provided tuition support to teachers 

and staff for an advanced degree in their field so long as the advanced degree is not 

necessary to fill a deficit.  An employee who seeks an advanced degree must maintain a B 

average or better during completion of the advanced degree and remain with the school a 

minimum of three years following completion of the advanced degree.  Overall, 43.06% 

of the school’s employees have advanced degrees and 6.94% of the school’s employees 

have doctoral degrees.  The school employee advanced degree data is shown in Table 12.  

Table 12 

Advanced Degrees by Employee Group 

Employee Group  % with advanced degree 

Preschool 42.86% 

Elementary 39.02% 

Middle school 44.74% 

Staff 23.33% 

Administration 55.55% 

  

Participants 

 The participants for this study were purposefully selected from the selected school 

population.  In descriptive phenomenological research, a narrower selection of participants 

is preferred so that each participant has experienced the same phenomenon being studied 

(Creswell, 2013).  The common phenomenon study shared by the purposefully-selected 
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teacher and student participants for this research was having participated at least one year 

each in a self-contained and a semi-departmentalized classroom structure at the selected 

school. 

Students 

The student participants for this research study were purposefully selected.  Each 

student participant shared the experience of attending the school for at least two 

elementary years, one year in a self-contained classroom and one year in a semi-

departmentalized classroom structure.  Student participants in this research study were in 

Grade 4, 5, or 6 during the study.  Student participants in Grade 4 completed at least one 

year in a self-contained classroom at the selected school from kindergarten through Grade 

2, were in a self-departmentalized classroom structure in Grade 3 and were in a semi-

departmentalized classroom structure at the time of this study.  Student participants in 

Grade 5 completed at least one year in a self-contained classroom from kindergarten 

through Grade 2 and were in a semi-departmentalized classroom structure in Grades 3 and 

4.  Students in Grade 6 completed at least one year in a self-contained classroom from 

kindergarten through Grade 3 and were in a semi-departmentalized classroom structure in 

Grade 4.   

 There were 220 purposefully-selected student participants for this research study: 

76 students in Grade 4, 77 students in Grade 5, and 67 students in Grade 6. The researcher 

distributed envelopes with lists of selected students’ names to the teachers of 

purposefully-selected students in Grades 4 and 5 and to the advisors of the purposefully-

selected students in Grade 6.  The teachers and advisors distributed the envelopes to the 

students.  The envelopes were addressed to the parents of the selected students and 
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contained a letter of introduction to this study (Appendix C), the parent consent form 

(Appendix D), and a school-addressed return envelope.  If parents gave consent for their 

child to participate in this study, students returned their envelopes containing the signed 

consent to their teacher, who then put it in the researcher’s school mailbox.  

Teachers and parents of students in Grades 4 and 5 used a folder system to share 

paper communications between school and home.  Advisors and parents of students in 

Grade 6 did not use any common identifiable system for sharing paper communication 

between school and home.  Purposefully-selected students’ consent form return rates are 

shown in Table 13. 

Table 13 

Purposefully-selected Students’ Consent Form Return Rates 

Grade Total possible 

selected students 

Total qualified 

selected students 

4   76   59 (77.6%) 

5   77   53 (68.8%) 

6   67   36 (53.7%) 

Total 220 148 (67.3%) 

 

Teachers 

The researcher purposefully selected teacher participants for this research study.  

Each teacher participant shared the same phenomenon of teaching mathematics at least 

one year in a self-contained classroom structure and at least one year at the selected school 

in a semi-departmentalized classroom structure.  Five teacher participants were 

purposefully selected for this research study. 

The letter inviting the purposefully-selected teachers to participate in the study 
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contained an introduction to the study and a teacher consent form (Appendix G).  The 

researcher placed a letter in the school mailbox of each of the purposefully-selected 

teacher participants who were employees at the selected school during the study; two of 

the purposefully-selected teachers’ letters were emailed to their personal email accounts.  

Teacher participants who were employees of the school during this study returned their 

signed consent forms via the researcher’s school mailbox; the two teachers who received 

their letters by email returned them by email to the researcher.  The researcher gathered 

demographic and background information for teacher participants including gender, years 

of teaching service, years teaching mathematics in a semi-departmentalized classroom 

structure, years teaching in a self-contained classroom structure, highest degree attained, 

undergraduate major, graduate major, certification level, and race. 

Instrumentation 

The review of literature showed elementary schools largely use either a 

departmentalized or self-contained classroom structure in upper elementary grades.  

Therefore, an instrument specific to a review of students’ and teachers’ perceptions of the 

impact of a semi-departmentalized classroom structure on mathematics teaching and 

learning was not available.  As a result, the researcher reviewed instruments used to 

measure student and teacher perceptions of varying aspects of education.   

One such instrument demonstrating overall consistency with the purpose of this 

study was written and used by Reed (2002) in Description of Success: A Four-Teacher 

Instructional Model.  Reed studied a departmentalized classroom structure in which fourth 

graders changed classes for four core content areas.  The short-form teacher survey used 

by Reed (Appendix I). focused on the instructional model and teachers’ perceptions of its 
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impact on their interactions and relationships with their students as well students’ abilities 

to transition and manage their work among the four content areas and classrooms.  Reed’s 

short-form student survey (Appendix J) focused on students’ attitudes towards and 

abilities to be successful in the four-teacher, departmentalized model.  The researcher 

followed Reed’s model for separate student and teacher surveys while also expanding the 

surveys. 

The student survey had 16 multiple-choice questions and two open-response 

questions pertaining to student participants’ perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics learning and on their 

mathematics teachers’ teaching.  The student survey focused on measuring students’ 

perceptions in the following categories: conceptual understanding of mathematics, 

mathematics discourse, engagement, level of learning support, and their teacher’s capacity 

to teach mathematics.  Following are some of the multiple-choice questions from the 

student electronic survey: “Math class has more hands-on learning when I have a teacher 

who focuses mostly on teaching math rather than when I had only one teacher who taught 

me all subjects.”; “I am challenged and interested more in math class when my teacher 

focuses mostly on teaching math instead all subjects.”; and “I like having a teacher who 

focuses on teaching math instead of having to teach me all the main subjects.”  One of the 

open-response student survey questions was, “What else would you like to share about 

your math learning when you have a teacher who focuses mostly on teaching math?” 

The teacher survey had 18 multiple-choice questions and three open-response 

questions pertaining to teachers’ perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics teaching and on students’ mathematics learning.  
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The teacher survey focused on measuring teachers’ perceptions in the following 

categories: teacher’s capacity for teaching mathematics content; teaching mathematics for 

conceptual understanding, discourse, and engagement; differentiating instruction; 

opportunities for professional development in mathematics teaching; level of 

implementation of learning from professional development; satisfaction with the structure; 

and their abilities to meet students’ individual learning needs.  Following are some of the 

multiple-choice questions from the teacher electronic survey:  “I am more knowledgeable 

now about the content I currently teach than I would be if I were teaching all content 

areas.”; “I get greater benefits from professional development in the areas I currently teach 

than I would if I taught all content areas.”;  “Planning for teaching fewer content areas 

allows me to plan more deeply than I would be able to if teaching all content areas.”; 

“Planning for teaching fewer content areas allows me to better plan to meet my students’ 

learning needs in those content areas.”; “I have more time to plan activities that better 

engage the students when I teach fewer content areas.”; and “When my students are more 

engaged, they are better able to make connections in their learning.”  One of the open-

response teacher participants’ survey questions was, “What additional information would 

you like to share about your teaching in a semi-departmentalized classroom structure?” 

Each student and teacher participant individually completed his survey.  All 

student participants who submitted a completed parental consent were provided a link to 

the student electronic survey.  Students in Grade 4 were proctored by their computer 

teacher as they completed the survey in the computer lab. Students in Grades 5 were 

monitored by their homeroom teacher as they completed the survey in their homeroom.  

Students in Grade 6 were monitored by their advisors as they completed the survey in their 
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home bases.   

Table 14 

Student Participants’ Survey Completion Rates 

 

Grade 
Qualified  

selected students 

Completed  

student surveys 

4   59   56 (94.9%) 

5   53   50 (94.3%) 

6   36   32 (88.9%) 

Total 148 138 (93.2%) 

 

Reliability and Validity 

The researcher based the teacher and student surveys on Reed’s (2002) short-form 

teacher and student surveys (Appendices I and J) and further expanded them.  The 

researcher met requirements for content validity by having the dissertation chair and 

committee members as well as several other researchers review the survey questions.  The 

researcher also utilized intercoder agreement (Creswell, 2013) as discussed in the 

upcoming section on data analysis.  The researcher also ensured the student and teacher 

surveys met the criteria for validity established by Lincoln and Guba (1985) to which 

qualitative research should adhere, including credibility, authenticity, transferability, 

dependability, and confirmability.  The student and teacher survey questions met these 

criteria for validity.   

Credibility was achieved in this study through the participants’ responses which 

described their experiences.  Students completed the electronic survey under the 

supervision of a proctor, which added to the credibility of their responses.  Survey 

proctors were as follows: 4th grade, computer teacher; 5th grade, homeroom teacher; and 
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6th grade, adviser.  Authenticity was attained by thorough readings and reviews of student 

and teacher survey results and only using unaltered participant responses. 

Transferability in this research study can be achieved if the results were applicable 

to the organization and structure of other elementary schools.  The researcher attempted to 

increase transferability by using two instruments and providing details of the descriptions 

so that others can best determine if the results transfer to a different school setting 

(Trochim, 2002).  Dependability was attained by ensuring the same questions were 

provided for each teacher participant; the same was true for the set of questions provided 

each student participant.  The researcher achieved conformability by continuously seeking 

to eliminate any researcher bias and following procedures to examine and reexamine the 

data.   

Data Collection 

Data for this study was collected from one selected school in a large urban setting 

in the southwestern United States.  Ethical considerations for this study included keeping 

student and teacher identities confidential for consent forms and electronic surveys.  The 

researcher first obtained administrative permission (Appendix A) to conduct this study at 

the selected school.  The researcher then proposed and received Institutional Review 

Board (IRB) approval to conduct this research (Appendix B).  Following these two 

approvals, the researcher obtained parents’ consents for students’ participation 

(Appendices C & D).   

The researcher arranged for student participants in Grade 4 to complete their 

electronic surveys during their weekly computer class in the computer lab at school, 

proctored by their computer teacher.  The researcher arranged for student participants in 
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Grade 5 to simultaneously complete their electronic student survey during a home-base 

period, proctored by their home-base teacher.  The researcher arranged for student 

participants in Grade 6 to simultaneously complete their electronic student survey during 

an advisory period, proctored by their advisor.  Prior to student participants completing 

their student electronic survey, each proctor read the student assent (Appendix E) to the 

students in his classroom, reminding them their participation was voluntary, any survey 

question could be skipped, and they could have chosen to not complete any part of the 

survey. 

The researcher believed the students completing their surveys in as much of a 

controlled setting as possible was critical.  All students completing the electronic student 

survey in as controlled a setting as possible provided control for variability, which would 

not have existed if students had completed the survey in their homeroom class 

settings.  The researcher further believed students completing the electronic student survey 

in the controlled setting eliminated any potential teacher bias on student responses.  On 

average, students completed their electronic surveys in about ten minutes.  Student 

electronic survey results remained anonymous and password protected. 

Student participants received the survey in their secure school email accounts and 

completed the electronic survey via an encrypted email link.  Students were presented 

survey questions (Appendix F) regarding demographic information including gender, age, 

grade, race, number of years in a semi-departmentalized classroom structure, and number 

of years attending the selected school.  Students were also presented multiple-choice 

questions (Appendix F) using a six-point Likert scale.  Student Likert-scale response 

choices were, “Agree a lot,” “Agree,” “Agree a little,” “Disagree a little,” “Disagree,” and 
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“Disagree a lot.”  Lastly, students were also given the opportunity to answer open 

response questions regarding their perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics learning and on their teacher’s mathematics 

teaching. 

Once all student participants completed their surveys, the purposefully-selected 

teacher participants were issued a letter of introduction to the study, which included their 

consent form (Appendix G).  After allowing a two-week period for the purposefully-

selected teachers to return their consent forms, the researcher provided the encrypted 

teacher electronic survey link to all purposefully-selected and qualified teacher 

participants.  Teacher participants were presented survey questions regarding demographic 

and backgrounding information, including gender, race, years of service, number of years 

teaching self-contained, number of years teaching in a semi-departmentalized classroom 

structure, highest degree attained, undergraduate and graduate degree majors, and teacher 

certification and classification.  Teacher participants were also presented multiple-choice 

questions using a six-point Likert reply scale.  Teacher Likert-scale response choices 

were, “Strongly agree,” “Agree,” “Moderately agree,” “Moderately disagree,” “Disagree,” 

and “Strongly disagree.”  Teacher participants were also presented open-response 

questions pertaining to their perceptions of the impact of a semi-departmentalized 

classroom structure on mathematics teaching and learning.  

Teacher participants completed the teacher electronic survey independently, in 

about fifteen minutes on average.  Teacher electronic survey results remained anonymous 

and password protected.  Further, all consent forms, survey results, and coding of open-

response responses were kept in a locked cabinet in an off-site office.  
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Researcher Bias 

Research bias is a concern in qualitative research and therefore in mixed methods 

research.  Researchers must be forthcoming about their biases in order that all involved 

can have the opportunity to review and determine their view of the results presented 

(Milinki, 1999).  The researcher was an employee of the school during the study and took 

all precautions to minimize bias.   

The researcher did not interact with the students as participants during any part of 

the research study.  The purposefully-selected students’ teachers and advisors issued the 

letters of introduction to the study and collected student participants’ parent consent forms 

(Appendix D).  Additionally, the researcher did not interact with the teachers as 

participants during any part of the study.  Purposefully-selected teachers’ letters of 

introduction to the study and consent forms (Appendix G) were delivered to their school 

mailboxes in the centrally-designation workroom.   

Still further, the researcher was not present when the teacher and student 

participants completed their respective electronic surveys.  The computer lab teacher in 

Grade 4, the home-base teachers in Grade 5, and the advisors in Grade 6 each proctored 

their classroom of students, read the student assent (Appendix E), and monitored the 

students as they completed the survey.  Teacher participants independently completed 

their surveys.   

The researcher took great care not to insert her own thoughts and beliefs about a 

semi-departmentalized classroom structure into the data.  The researcher analyzed the 

qualitative data by reviewing participants’ responses regarding their perceptions.  The 

researcher set aside any personal biases regarding the study and remained focused on the 
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themes and results provided by the data collected.   

Data Analysis 

 Data was gathered from the separate teacher and student electronic surveys 

(Appendices F & H).  The researcher separately reviewed results of the student and 

teacher electronic surveys and analyzed the Likert scale measures using Microsoft Excel.  

The researcher analyzed student and teacher multiple-choice electronic survey results 

regarding their perceptions.  The researcher also compared student participants’ responses 

by grade.  Each Likert scale descriptive response was converted to a numerical value.  For 

students, Agree a lot was converted to a 1, Agree to 2, Agree a little to 3, Disagree a little 

to 4, Disagree to 5, and Disagree a lot to 6.  For teachers, the scale was similarly 

converted: Strongly agree to a 1, Agree to 2, Moderately agree to 3, Moderately disagree  

to 4,” to 5, and Strongly disagree to 6. 

The researcher separately downloaded student and teacher open responses to 

electronic survey questions into a Microsoft Excel spreadsheet.  The researcher utilized a 

multi-cycle coding process (Saldaña, 2009) to separately review and code the electronic 

survey open-response responses.  In the first reviewing cycle, the researcher utilized In 

Vivo coding wherever possible.  In Vivo coding is using a participant’s direct response for 

the coding (Saldaña, 2009).  Where In Vivo coding was not possible, the researcher 

determined initial codes to describe participant responses.  In the second cycle, the 

researcher reviewed the initial codes from cycle one, looking for similarities or patterns 

emerging from the responses in the preliminary set of codes.  The researcher was cautious 

to review the initial set of codes looking for similarities through the lens of the 

participants’ intentions in their responses while also remaining committed to participants’ 
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intentions.   

The researcher reread the raw qualitative data, reviewed the codes from the initial 

cycle, and combined responses when patterns where noted.  The researcher thus 

completed the second cycle, resulting in a second set of codes.  The researcher repeated 

the review process a third and fourth time, continuing to carefully review the prior sets of 

preliminarily coded results to capture the essence of the qualitative data.  After the fourth 

cycle, the researcher reached a final set of coded themes for the qualitative data.  

During the data analysis process, the researcher exercised intercoder agreement, 

selecting other coders to review the qualitative data results analysis.  Creswell (2013) 

emphasized a focus on intercoder agreement, also known as interrater reliability.  

Intercoder agreement has required the researcher to engage multiple coders to review and 

analyze transcripts of qualitative data.  Creswell (2013) cited the importance of intercoder 

agreement as an external measure to ensure the coding of qualitative data is stable.  The 

researcher analyzed participants’ multiple-choice and open-response electronic survey 

questions as quantitative and qualitative results, respectively, to address the four research 

questions, focusing on teachers’ and students’ perceptions of mathematics teaching and 

learning in a semi-departmentalized classroom structure at the selected school. 

Summary 

This chapter reviewed the proposed methodology for this descriptive 

phenomenological study.  Student and teacher participants were purposefully selected 

based on set criteria.  Teacher participants and parents of student participants completed 

the required consent forms.  The research design, context and setting, and instrumentation 

were also discussed.  The proposed methods of data collection, treatment of the data, and 
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data analysis were also presented.  Quantitative data was analyzed using Microsoft Excel.   

Qualitative data was analyzed using a multi-cycle coding process.  Chapter IV includes 

the qualitative and quantitative findings for each of the four research questions. 
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CHAPTER IV 

FINDINGS 

Introduction 

 In this chapter, the researcher provides findings of this descriptive 

phenomenological study.  The purpose of this study was to examine teachers’ and 

students’ perceptions regarding the impact of a semi-departmentalized classroom structure 

on mathematics teaching and learning in upper elementary grades.  This chapter includes 

descriptions of participants and their backgrounds and presents analysis of the quantitative 

and qualitative results for each of the four research questions. 

The research methodology of descriptive phenomenology was used to examine 

teachers’ and students’ perceptions of the impacts of a semi-departmentalized classroom 

structure on mathematics teaching and learning.  In examining perceptions of teaching and 

learning from both students’ and teachers’ perspectives, the researcher gained knowledge 

as participants shared their attitudes, beliefs, and experiences.  Further, the 

phenomenological methodology used in this study allowed the researcher to examine 

participants’ perceptions to describe the common meaning of lived experiences of a group 

of individuals (Creswell, 2013).  In this research, all participants lived the common 

experience of mathematics in a semi-departmentalized classroom structure.   

The researcher sought better understanding of this phenomenon and presents 

quantitative and qualitative results for these research questions: 

1.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics learning?   

2.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their teachers’ mathematics teaching? 
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3.  What are teachers’ perceptions regarding the impact of a semi-departmentalized  

classroom structure on students’ mathematics learning?   

4. What are teachers’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics teaching?  

Descriptions of the Participants and Their Backgrounds 

 Purposefully-selected student and teacher participants responded to electronic 

survey questions (Appendices F & H), providing descriptions of themselves and their 

backgrounds.  Student participant descriptions and background information are shown in 

Table 14.  Teacher participant descriptions and background information are in Table 15. 

Student Participants 

 There were 220 purposefully-selected student participants for this research study.  

Of the 220 possible student participants, 148 returned signed consent forms to their 

teachers and advisors, who then delivered them to the researcher.  Of these 148 qualified 

purposefully-selected student participants, 138 completed the electronic student survey.  

Student participants’ responses to questions regarding their demographics and background 

information are shown in Table 15. 

In Grade 4, there were 56 student participants, 40.6% of the total student 

participants.  In Grade 5, there were 50 student participants, 36.2% of the total.  In Grade 

6, there were 32 student participants, 23.2% of the total.  In Grade 4, there were 27 boys 

and 29 girls.  In Grade 5, there were 21 boys and 29 girls.  In Grade 6, there were 15 boys 

and 17 girls.  Overall, 45.7% of student participants are boys and 54.3% are girls.   

Student participants’ ages ranged from 9-12 years old.  In Grade 4, 55.4% of 

student participants were nine years old and 44.6% were 10 years old.  In Grade 5, 30.0% 
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of student participants were 10 years old and 70.0% were 11 years old.  In Grade 6, 62.5% 

of student participants were 11 years old and 37.5% were 12 years old.  Overall, 22.5% of 

student participants were nine years old, 29.0% were 10 years old, 39.9% were 11 years 

old, and 8.7% were 12 years old. 

Student participants self-identified their racial groups.  In Grade 4, the 56 student 

participants self-identified their races as 7.1% Asian, 8.9% Black, 62.5% White, 8.9% 

Biracial, 7.1% Multiracial, and 5.4% Other.  In Grade 5, the 50 student participants self-

identified their races as 2.0% Asian, 4.0% Black, 86.0% White, 2.0% Multiracial, and 

6.0% Other.  In Grade 6, the 32 student participants self-identified their races as 3.1% 

Asian, 6.3% Black, 81.3% White, 3.1% Biracial, and 6.3% Other.  The 138 total student 

participants self-identified their races overall as 4.3% Asian, 6.5% Black, 75.4% White, 

4.3% Biracial, 3.6% Multiracial, and 5.8% Other. 

Table 15 

Student Participants’ Responses to Demographic Survey Questions  

Demographics 
Student Participants’ Responses 

Grade 4 Grade 5 Grade 6 Total 

 

Gender 

     Boy 

     Girl 

 

 

27 (.482) 

29 (.518) 

 

 

21 (.420) 

29 (.580) 

 

 

15 (.469) 

17 (.531) 

 

 

  63 (.457) 

  75 (.543) 

 

Age 

      9 

    10 

    11 

    12 

 

 

31 (.554) 

25 (.446) 

 

 

 

15 (.300) 

35 (.700) 

 

 

 

 

20 (.625) 

12 (.375) 

 

 

  31 (.225) 

  40 (.290) 

  55 (.399) 

  12 (.087) 
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Table 15 (continued) 

Demographics 
Student Participants’ Responses 

Grade 4 Grade 5 Grade 6 Total 

 

Race 

     American Indian or Alaskan 

Native 

     Asian 

     Black or African American 

     Hispanic or Latino 

     Native Hawaiian or Pacific 

Islander 

     White 

     Bi-racial 

     Multi-racial 

     Other 

 

 

 

0 (.000) 

4 (.071) 

5 (.089) 

0 (.000) 

0 (.000) 

 35 (.625) 

   5 (.089) 

4 (.071) 

3 (.054) 

 

 

 

0 (.000) 

1 (.020) 

2 (.040) 

0 (.000) 

0 (.000) 

 43 (.860) 

0 (.000) 

1 (.020) 

3 (.060) 

 

 

0 (.000) 

1 (.031) 

2 (.063) 

0 (.000) 

0 (.000) 

 26 (.813) 

1 (.031) 

0 (.000) 

2 (.063) 

 

 

   0 (.000) 

   6 (.043) 

   9 (.065) 

  0 (.000) 

  0 (.000) 

  104 (.754) 

  6 (.043) 

  5 (.036) 

  8 (.058) 

 

Teacher Participants 

There were seven teacher participants who met the requirement for this research 

study, each having taught mathematics at least one year each in an elementary self-

contained classroom and at least one year in a semi-departmentalized classroom structure 

at the selected school.  Of the seven possible teacher participants, five returned their 

signed teacher consent form to the researcher.  Regarding their experience teaching 

mathematics in a semi-departmentalized classroom structure, two teacher participants 

taught in Grade 3 and three taught in Grade 4.  Teacher participants responded to 

electronic survey questions regarding their demographic and background information 

(Table 15). 

Each of five teacher participants self-identified her gender as female and her race 

as white.  Teacher participants’ responses regarding years teaching indicate two have been 

teaching 4-6 years, two for 7-10 years, and one for over 31 years.  Four of the five 



138 

 

teachers taught mathematics in an elementary self-contained classroom for 1-3 years and  

one for 4-6 years.  Regarding their years teaching mathematics in a semi-departmentalized 

classroom structure, teacher participant responses indicated: one, 1-3 years; two, 4-6 

years; one, 7-10 years; and one, more than 16 years. 

 Teacher participants also responded to electronic survey questions regarding their 

educational background and teaching credentials.  Four of the five teacher participants 

reported an education-related undergraduate major (Table 16); one reported an 

undergraduate major in business administration.  All teacher participant responses 

indicated teacher certification: two as Early Childhood through Grade 4 (EC-4), two as 

Early Childhood through Grade 6 (EC-6), and one was Kindergarten through Grade 8 (K-

8).  Three of the five teacher participants, 60%, have masters’ degrees in education, two 

with an emphasis in curriculum and instruction and one in instructional technology. 

Table 16 

Teacher Participants’ Responses to Demographic and Background Survey Questions 

Demographics Teacher Participants’ 

Responses 

 

Gender 

     Female 

     Male 

 

 

5 

0 

 

Race 

     American Indian or Alaskan Native 

     Asian 

     Black or African American 

     Hispanic or Latino 

     Native Hawaiian or Pacific Islander 

     White 

     Bi-racial 

     Multi-racial 

     Other 

 

 

0 

0 

0 

0 

0 

5 

0 

0 

0 
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Table 16 (continued)  

Demographics Teacher Participants’ 

Responses 

 

Years of Service 

     0-3 

     4-6 

     7-10 

     11-15 

     16-20 

     21-25 

     26-30 

     31 or more 

 

 

 

0 

2 

2 

0 

0 

0 

0 

1 

Years taught self-contained 

     1-3 

     4-6 

     7-10 

     11-15 

     16 or more 

 

 

4 

1 

0 

0 

0 

Years taught mathematics semi-departmentalized 

     1-3 

     4-6 

     7-10 

     11-15 

     16 or more 

 

1 

2 

1 

0 

1 

 

Highest Degree Attained 

     Bachelor 

     Masters 

     Doctorate 

 

2 

3 

0 

 

Teaching Certification 

     Early Childhood through Grade 4 (EC-4) 

     Early Childhood through Grade 6 (EC-6) 

     Kindergarten through Grade 8 (K-8) 

 

 

2 

2 

1 

 

Undergraduate Major 

     Early Childhood Education 

     Education 

     Education and Human Development 

     Elementary Education  

     Business Administration 

 

 

1 

1 

1 

1 

1 
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Table 16 (continued)  

Demographics Teacher Participants’ 

Responses 

Graduate Major (as applicable) 

     Curriculum and Instruction 

     Instructional Technology 

      

 

2 

1 

 
 

 The researcher included detailed student and teacher participants’ demographic 

and background descriptions to provide thorough information and to support potential 

transferability.  As stated in Chapter III, transferability of this research study may be 

achieved as the results are applicable to the organization and structure of other elementary 

schools.  Those seeking to transfer the results of this research study are responsible for 

determining the level of transferability of a different school setting (Trochim, 2002).   

Research Question One 

 The first research question is, What are students’ perceptions regarding the impact 

of a semi-departmentalized classroom structure on their mathematics learning?  The 

researcher analyzed student electronic survey responses to both multiple-choice and open-

response questions regarding their perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics learning. 

Quantitative Findings for Research Question One 

Seven multiple-choice survey questions were asked regarding students’ 

perceptions of the impact of a semi-departmentalized structure on their mathematics 

learning. These survey questions included, “I am a better math student when I learn from a 

teacher who focuses mostly on teaching math,” “I like math class better when I have a 

teacher who focuses mostly on teaching math,” “ My current math teacher has more time 
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to help with math than the teachers who taught me all the subjects when I was younger,” 

and “My math teacher can explain things better than the teachers who taught me all the 

subjects when I was younger.” (Appendix K). 

Although 138 student participants completed the electronic survey, some 

participants skipped questions regarding the impact of a semi-departmentalized classroom 

structure on their mathematics learning.  This resulted in a slightly lower overall student 

response rate for the seven student survey questions pertaining to research question one.  

In Grade 4, had the 56 student participants each answered all seven questions presented, 

there would have been 392 total items.  Overall in Grade 4, student participants skipped 14 

items and provided Likert-scale responses to 378 items, a response rate of 96.4%.  In 

Grade 5, if the 50 student participants each answered all seven questions presented, there 

would have been 350 total items.  Overall in Grade 5, student participants skipped three 

items and provided Likert-scale responses to 347 questions, a response rate of 99.1%.  In 

Grade 6, had the 32 student participants each answered all seven questions presented, 

there would have been 224 total items.  Overall in Grade 6, student participants skipped 

two items and provided Likert-scale responses to 222 questions, a response rate of 99.1%.  

For all students, if the 138 total student participants answered all seven questions 

presented, there would have been 966 total items.  Student participants as a total skipped 

19 items and provided Likert-scale responses to 947 questions, an overall response rate of 

98.0%.  The response rates for each of the grades is consistent within all the overall 

response rates.  As a group, Grade 5 (n=56) and Grade 6 (n =32) students had the highest 

response rates, each at 99.1%. 

The researcher analyzed the multiple-choice survey questions skipped by grade.  In 
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Grade 4, eight of the 56 student participants skipped at least one multiple-choice question.  

In Grade 5, two of the 50 student participants skipped at least one multiple-choice 

question.  In Grade 6, two of the 32 student participants each skipped one multiple-choice 

question.  Overall, 12 student participants, 8.7%, skipped at least one multiple-choice 

question, and the remaining 126 student participants, 91.3%, answered all multiple-choice 

items regarding their perceptions of the impact of a semi-departmentalized classroom 

structure on their mathematics learning (Table 16). 

The researcher also analyzed the frequency of multiple-choice question skipped by 

gender.  Of the 138 total student participants, 63 are boys and 75 are girls.  Of the 63 boy 

student participants, five skipped at least one multiple-choice question; 92.1% of the boy 

student participants answered every multiple-choice electronic survey question.  Of the 75 

girl student participants, seven skipped at least one question; 90.1% of the girl student 

participants answered every multiple-choice electronic survey question.  By gender, the 

percentages of multiple-choice questions student participants skipped was low and 

consistent (Table 17). 

Table 17 

Research Question One Student Participants’ Multiple-choice Survey Questions Skipped 

Group 
Boy  Girl  Total 

Student 

Participant

s 

Items 

Skippe

d 

 
Student 

Participant

s 

Items 

Skippe

d 

 
Student 

Participant

s 

Items 

Skipped 

Grade 4 5 9  3 5  8 14 

Grade 5 0 0  2 3  2 3 

Grade 6 0 0  2 2  2 2 

Total 5 9  7 10  12 19 
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The initial review of raw student survey data for research question one indicated 

student participants’ responses to multiple-choice questions.  Student participants’ Likert 

responses were mostly in the agree a lot and agree categories indicating their perceptions 

regarding the impact of a semi-departmentalized classroom structure on their mathematics 

learning.  Student participants’ Likert response percentages for the seven multiple-choice 

survey questions pertaining to research question one are shown in Table 18.  Tables 

delineating the percentages of student participants’ multiple-choice question responses by 

grade and overall by question are in Appendix K. 

Question 12 states, “I am better at making connections with my math thinking 

when activities in math class are interesting and engaging.”  In Grade 4, 31 student 

participants indicated that they agree a lot with this statement and 16 student participants 

indicated that they agree with this statement.  In Grade 5, 33 student participants indicated 

that they agree a lot with this statement and 10 student participants indicated that they 

agree with this statement.  In Grade 6, 21 student participants indicated that they agree a 

lot with this statement and seven student participants indicated that they agree with this 

statement. 

Overall for question 12, student participants’ responses indicated 85 agree a lot 

and 33 agree with the statement; the remaining student participants’ Likert responses to 

question 12 were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Student participants’ responses overall were primarily in the agree a lot 

and agree Likert categories.  Additionally, student participants in Grade 5 had the highest 

Likert response percentage for agree a lot at 66.0%, followed closely by students in Grade 

6 at 65.6%. 
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Question 13 reads, “I learn math better when I have a teacher has time to focus on 

why each concept works so I can understand it.”  This question was answered by all 138 

student participants.  In Grade 4 (n=56), 32 student participants indicated that they agree a 

lot with this statement and 13 student participants indicated that they agree with this 

statement.  In Grade 5 (n=50), 32 student participants indicated that they agree a lot with 

this statement and 12 student participants indicated that they agree with this statement.  In 

Grade 6 (n=32), 20 student participants indicated that they agree a lot with this statement 

and eight student participants indicated that they agree with this statement.   

For question 13, all student participants’ responses indicated 84 agree a lot and 33 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 5 had the highest 

Likert response percentage for agree a lot at 64.0% followed closely by students in Grade 

6 at 62.5%. 

Question 14 states, “I am a better math student when I learn from a teacher who 

focuses mostly on teaching math.”  In Grade 4, 24 student participants indicated that they 

agree a lot with this statement and 16 student participants indicated that they agree with 

this statement.  In Grade 5, 16 student participants indicated that they agree a lot with this 

statement and 16 student participants indicated that they agree with this statement.  In 

Grade 6, 21 student participants indicated that they agree a lot with this statement and 10 

student participants indicated that they agree with this statement.   

For question 14, all student participants’ responses indicated 61 agree a lot and 42 
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agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot at 65.6% followed by students in Grade 4 

responding at 43.6%. 

Question 16 reads, “I learn math better when the teacher plans math activities that 

are interesting and engaging.”  In Grade 4, 39 student participants indicated that they 

agree a lot with this statement and nine student participants indicated that they agree with 

this statement.  In Grade 5, 32 student participants indicated that they agree a lot with this 

statement and 10 student participants indicated that they agree with this statement.  In 

Grade 6, 20 student participants indicated that they agree a lot with this statement and 

eight student participants indicated that they agree with this statement.   

For question 16, all student participants’ responses indicated 91 agree a lot and 27 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 4 had the highest 

Likert response percentage for agree a lot, 72.2%, followed by students in Grades 5 and 6 

at 64.0% and 62.5%, respectively. 

Question 17 states, “I like math class better I have a teacher who focuses mostly on 

teaching math.”  In Grade 4, 25 student participants indicated that they agree a lot with 

this statement and 17 student participants indicated that they agree with this statement.  In 
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Grade 5, 23 student participants indicated that they agree a lot with this statement and 13 

student participants indicated that they agree with this statement.  In Grade 6, 20 student 

participants indicated that they agree a lot with this statement and five student participants 

indicated that they agree with this statement.   

For question 17, all student participants’ responses indicated 68 agree a lot and 35 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 64.52%, with students in Grade 4 and 5 

responding at 47.17% and 46.9%, respectively. 

Question 29 reads, “My math teacher has more time to help me with math than my 

teachers did when I was younger.”  In Grade 4, 19 student participants indicated that they 

agree a lot with this statement and 15 student participants indicated that they agree with 

this statement.  In Grade 5, 13 student participants indicated that they agree a lot with this 

statement and 16 student participants indicated that they agree with this statement.  In 

Grade 6, 11 student participants indicated that they agree a lot with this statement and 12 

student participants indicated that they agree with this statement.   

For question 29, all student participants’ responses indicated 43 agree a lot and 43 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 4 had the highest 
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Likert response percentage for agree a lot, 36.5%, followed closely by students in Grade 6 

responding at 34.4%. 

Lastly, Question 32 states, “My math teacher can explain things better than the 

teachers who taught me all the subjects when I was younger.”  In Grade 4, 18 student 

participants indicated that they agree a lot with this statement and 12 student participants 

indicated that they agree with this statement.  In Grade 5, 21 student participants indicated 

that they agree a lot with this statement and 20 student participants indicated that they 

agree with this statement.  In Grade 6, 19 student participants indicated that they agree a 

lot with this statement and six student participants indicated that they agree with this 

statement.   

For question 32, all student participants’ responses indicated 58 agree a lot and 38 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 59.3%, followed by students in Grade 5 

responding at 42.9%. 

 All student participants’ overall Likert response percentages indicated 51.7% 

agree a lot and 26.5% agree with the survey questions pertaining to their perceptions 

regarding the impact of a semi-departmentalized classroom structure on their mathematics 

learning (Table 18).  Further, student participants’ Likert responses by grade level were 

highly indicated in the two highest agree categories, agree a lot and agree: in Grade 4, 

75.6%; in Grade 5, 77.0%; in Grade 6, 84.7%; and all students, 78.2%.   
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Table 18 

Distribution of Student Participants’ Likert Responses Regarding their Perceptions of the 

Impact of a Semi-Departmentalized Classroom Structure on Mathematics Learning 

 

 
 

Group 

Likert Responses 

Agree       

a lot 

Agree Agree       

a little 

Disagree   

a little 

Disagree Disagree      

a lot 

Grade 4 49.7% 25.9% 12.2%   4.5%   2.9%   4.8% 

Grade 5 49.0% 28.0% 14.7%   6.1%   1.0%   1.4% 

Grade 6 59.5% 25.2%   9.0%   3.2%   0.9%   2.2% 

All Students 51.7% 26.5% 12.4%   4.8%   1.7%   3.0% 

 

Qualitative Findings for Research Question One 

Student participants also responded to an open-response question regarding their 

perceptions of the impact of a semi-departmentalized classroom structure in upper 

elementary grades on their mathematics learning: “What else would you like to share 

about your math learning when you have a teacher who focuses mostly on teaching 

math?”  A total of 74 student participants answered this open-response question: 20 in 

Grade 4; 34 in Grade 5; and 20 in Grade 6.  Of these 74 student participants, 24 answered 

yet provided no details regarding their mathematics learning.  These 24 student 

participants’ answers were, “nothing [sic],” “none [sic], or “I don’t know.” By grade, the 

frequency of these answer types is five in Grade 4, 12 in Grade 5, and seven in Grade 6.  

By gender, the frequency of these response types is 12 for boys and 12 for girls.  The 

researcher eliminated these answer types and the remaining 50 student participants’ open-

ended question responses were analyzed. 

The response rate by grade varied for the open-ended question regarding students’ 
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perceptions of the impacts of a semi-departmentalized classroom structure on their 

mathematics learning.  In Grade 4, 15 of the 56 student participants responded, 26.8%.   

In Grade 5, 22 of the 50 student participants responded, 44.0%.  In Grade 6, 13 of the 32 

student participants responded, 40.6%.  Overall, 50 of the 138 student participants 

responded to the open-ended question regarding their mathematics learning, 36.2% of the 

total. 

The percentage of total student participants’ open-ended question responses by 

grade also varied.  The 15 student participants’ responses in Grade 4 are 30.0% of the 50 

total open-ended question responses.  In Grade 5, the 22 student participants’ responses 

are 44.0% of the total. In Grade 6, the 13 student participants’ responses represent 26.0% 

of the 50 total open-ended question responses. 

The percentage by gender of the 50 student participants’ response rates to the 

open-ended question regarding their mathematics learning also varied: in Grade 4, seven 

boys and eight girls; in Grade 5, eight boys and 14 girls; and in Grade 6, five boys and 

eight girls.  Overall, 20 boys and 30 girls, 40.0% and 60.0% respectively, responded to the 

open-ended question pertaining to their perceptions of the impacts of a semi-

departmentalized classroom structure on their mathematics learning. 

Student participants’ 50 responses were reviewed and analyzed utilizing the 

qualitative data multi-cycle coding process (Saldaña, 2009).  The 50 student participants’ 

responses yielded 64 separately coded phrases.  Five themes emerged from students’ 

open-ended question responses regarding their perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics learning: mathematical 

proficiency, mathematics learning disposition, mathematics learning affect, engagement in 
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mathematics learning, and improvement in mathematics. 

The theme mathematical proficiency (NRC, 2001) describes the interdependence 

of components encompassed in students’ learning mathematics including conceptual 

understanding, procedural knowledge and skills, and reasoning abilities.  Mathematics 

learning disposition involves students’ overall mindsets about their mathematics learning 

including attention, belief in capacity, and persistence.  The theme mathematics learning 

affect encompasses students’ emotions and their impact on their mathematics learning; 

specifically, how increased positive feelings may result in increased engagement and 

decreased stress and anxiety toward mathematics (Mandler, 1989).  Engagement in 

mathematics learning refers to students’ interests, curiosities, and motivations toward their 

mathematics learning.  The last theme, improvement in mathematics, describes students’ 

self-identifying their progress toward increased mathematical proficiency. 

Following are some student participants’ responses in the theme mathematical 

proficiency, the area of their mathematics learning which student participants highly 

indicated was most impacted by a semi-departmentalized classroom structure: 

▪ “i [sic] learn more math” (Grade 4 girl); 

▪ “IT [sic] is easier for me to learn!” (Grade 4 boy); 

▪ “I seem to understand math more when I have a teacher who focuses on math.” 

(Grade 5 girl); 

▪ “You get a more in-depth learning experence [sic]” (Grade 5 boy); 

▪ “I can learn more about Math [sic]” (Grade 5 boy); 

▪ “I learn a lot of different strategies to use through out [sic] the year.” (Grade 5 

girl); 
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▪ “I understand math better.” (Grade 5 girl); 

▪ “I like how you get more time learning about math but my brian [sic] gets tired 

after a long amount of math.” (Grade 5 boy); 

▪ “It really helps me learn better, and [sic] know more information about math.” 

(Grade 6 girl);  

▪ “My math learning is better” (Grade 6 boy); and 

▪ “I understand it better.” (Grade 6 girl).  

Student participants’ responses indicated their perceptions that the theme 

mathematics learning disposition was the second most impacted by a semi-

departmentalized classroom structure.  Some examples of student participants’ responses 

in this theme include: 

▪ “I listen better.” (Grade 4 boy); 

▪ “I listen better.” (Grade 5 girl); 

▪ “It is easier for me to focus knowing that I don’t have to worry about other 

subjects, homework, or assignments.” (Grade 4 girl); 

▪ “It helps me focus better” (Grade 5 boy); 

▪ “I feel more focused.” (Grade 5 girl); 

▪ “it [sic] is better so my bran is exactly on math [sic]” (Grade 5 boy); 

▪ “everything [sic] is easier because my brain is on math [sic]” (Grade 5 boy); 

▪ “It helps focus on one thing at a time instesead [sic] of having to rush to the next 

subjectand [sic] cut of [sic] time” (Grade 5 girl); 

▪ “It helps me focus better and the concept helps me understand things better.” 

(Grade 5 boy); and 
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▪ “My math learning is better … and more focused on the right thing.” (Grade 6 

boy). 

Student participant responses indicated their mathematics learning affect was the 

third highest coded theme for research question one.  Among student sample responses in 

this theme are: 

▪ “AMAZING [sic]” (Grade 4 boy); 

▪ “I like it better than before.” (Grade 5 girl); 

▪ “I feel more comfortable.I [sic] feel better because I can have one teacher for each 

subject that understands it.” (Grade 5 girl); 

▪ “I really like it.” (Grade 5 boy); 

▪  “I feel that i [sic] have a special connection with my teacher and i [sic] understand 

it more when i [sic] am with a teacher who only teaches math.”, (Grade 5 girl); 

▪ “I would like to share that I enjoy it a lot, and I think that we should keep doing it.” 

(Grade 6 girl); 

▪ “i [sic] like it” (Grade 6 girl); and 

▪ “i [sic] like it” (Grade 6 girl). 

Engagement in mathematics learning is the fourth highest theme to emerge from 

the students’ open-ended question responses regarding their perceptions of the impacts of 

a semi-departmentalized classroom structure on their mathematics learning.  Some of the 

responses in this theme are: 

▪ “When we do fun things.”, (Grade 4 boy);  

▪ “its [sic] more fun” (Grade 4 boy); 

▪ “When class is fun I really learn more.” (Grade 5 boy); 
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▪ “I like it because i [sic] engage better.” (Grade 5 boy);  

▪ “I also like that when i [sic] walk into the class room i [sic] know what to work 

on” (Grade 5 girl);  

▪ “My math learning is better and more fun” (Grade 6 boy); and 

▪ “fun [sic]” (Grade 6 boy). 

Improvement in mathematics is the fifth and final theme among student 

participants’ open-ended question response.  Some examples are:  

▪ “I feel that I have grown more in math.” (Grade 4 girl); 

▪ “i [sic] get better faster [sic]” (Grade 4 girl); 

▪ “i [sic] felt like I [sic] have been doin [sic] better” (Grade 5 boy); 

▪ “it [sic] makes me better at math [sic]” (Grade 6 boy); and  

▪ “it [sic] makes me better [sic]” (Grade 6 boy). 

The themes were also analyzed by grade. In Grade 4, the 15 student participants’ 

responses yielded 22 coded phrases.  The frequencies and percentages of the five themes 

in these 22 coded phrases are as follows: 

▪ Mathematical proficiency: 10, 45.5%; 

▪ Mathematics learning disposition: six, 27.3%; 

▪ Mathematics learning affect: three, 13.6%; 

▪ Engagement in mathematics learning: two, 9.1%; and 

▪ Improvement in mathematics: one, or 4.5%. 

In Grade 5, the 22 student participants’ responses yielded 29 phrases.  The frequencies and 

percentages of the five themes in these 29 coded phrases are as follows: 

▪ Mathematical proficiency: 15, 51.7%; 
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▪ Mathematics learning disposition: five, 17.2%; 

▪ Mathematics learning affect: four, 13.8%; 

▪ Engagement in mathematics learning: three, 10.3%; and 

▪ Improvement in mathematics: two, or 6.9%. 

In Grade 6, each of the 13 student participants’ responses were singularly focused and thus 

yielded 13 coded phrases.  The frequencies and percentages of the five themes in these 13 

coded phrases are as follows: 

▪ Mathematical proficiency: five, 38.5%; 

▪ Mathematics learning disposition: one, 7.7%; 

▪ Mathematics learning affect: three, 23.1%; 

▪ Engagement in mathematics learning: two, 15.4%; and 

▪ Improvement in mathematics: two, or 15.4%. 

Overall, the student participants’ 50 open-ended question responses yielded 64 

coded phrases.  The frequencies and percentages of the coded phrases in all student 

participants’ responses for these five themes are as follows: 

▪ Mathematical proficiency: 30, 46.9%; 

▪ Mathematics learning disposition: 12, 18.8%; 

▪ Mathematics learning affect: 10, 15.6%; 

▪ Engagement in mathematics learning: seven, 10.9%; and 

▪ Improvement in mathematics: five, or 7.8%. 

The themes were also reviewed by gender. Boy participants’ 20 responses yielded 

33 coded phrases.  The frequencies and percentages of the 33 coded phrases for boy 

student participants’ responses for the five themes are as follows: 
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▪ Mathematical proficiency: 14, 42.4%; 

▪ Mathematics learning disposition: six, 18.2%; 

▪ Mathematics learning affect: three, 9.1%; 

▪ Engagement in mathematics learning: six, 18.2%; and 

▪ Improvement in mathematics: four, or 12.1%. 

Girl participants’ 30 total responses yielded 31 coded phrases.  The frequencies and 

percentages of the 31 coded phrases for girl student participants’ responses for these five 

themes are as follows: 

▪ Mathematical proficiency: 16, 51.6%; 

▪ Mathematics learning disposition: six, 19.4%; 

▪ Mathematics learning affect: seven, 22.6%; 

▪ Engagement in mathematics learning: one, 3.2%; and 

▪ Improvement in mathematics: one, or 3.2%. 

Summary of Findings for Research Question One  

 Research Question One focused on students’ perceptions regarding the impact of a 

semi-departmentalized classroom structure on their mathematics learning.  Quantitative 

data analysis included frequencies and percentages of student participants’ (N=138) Likert 

scale responses.  The purposefully-selected student participants answered seven multiple-

choice questions with a 98.0% item response rate.  All seven items questions were 

answered by 92.1% of the boy student participants, with 7.9% of the boys skipping 

between one and three questions.  The seven items presented to each girl student 

participant were all answered by 90.1% of girls, with 9.9% of girls skipping between one 

and three questions. 
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All student participants’ overall Likert response percentages indicated 51.7% 

agree a lot with the survey questions pertaining to their perceptions regarding the impact 

of a semi-departmentalized classroom structure on their mathematics learning.  Further, all 

student participants’ overall Likert responses were indicated in the two highest categories, 

agree a lot and agree: in Grade 4, 75.6%; in Grade 5, 77.0%; in Grade 6, 84.7%.  Overall, 

78.2% of all student participants’ Likert responses were agree a lot and agree, indicating 

their perceptions of the impact of a semi-departmentalized classroom structure on their 

mathematics learning. 

The researcher completed a multi-cycle coding process (Saldaña, 2009) on student 

participants’ responses to the open-ended question regarding their perceptions of the 

impact of a semi-departmentalized classroom structure on their mathematics learning.  For 

all student participants (N=138), 50 responded to the open-ended question, which yielded 

64 coded phrases. Five themes emerged from the qualitative data analysis for research 

question one: mathematical proficiency, mathematics learning disposition, mathematics 

learning affect, engagement in mathematics learning, and improvement in mathematics.   

Student participants’ responses indicate the level to which a semi-departmentalized 

classroom structure impacts these five themes in their mathematics learning: mathematical 

proficiency, 46.9%; mathematics learning disposition, 18.8%; mathematics learning affect, 

15.6%; engagement in mathematics learning, 10.9%; and improvement in mathematics, 

7.8%.  Grade 4 student participants’ responses indicated they perceive a semi-

departmentalized classroom structure most impacts their mathematical proficiency, 45.5%, 

and their mathematics learning disposition, 27.3%.  Grade 5 student participants’ 

responses indicated they perceive a semi-departmentalized classroom structure most 
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impacts their mathematical proficiency, 51.7%, and their mathematics learning 

disposition, 17.2%.  Grade 6 student participants’ responses indicated they perceive a 

semi-departmentalized classroom structure most impacts their mathematical proficiency, 

38.5%, and their mathematics learning affect, 23.1%. 

Boy student participants’ responses indicated their perceptions that a semi-

departmentalized classroom structure most impacts their mathematical proficiency, 42.4%, 

and equally their engagement in mathematics learning and mathematics learning 

disposition, both indicated at 18.2%.  Girl student participants’ responses indicated their 

perceptions that a semi-departmentalized classroom structure most impacts their 

mathematical proficiency, 51.6%, and their mathematics learning affect, 22.6%.  Student 

participants’ responses to the open-ended question indicate their perceptions that a semi-

departmentalized classroom structure most impacts their mathematics learning in the 

theme of mathematics proficiency.   

Research Question Two 

 The second research question was, What are students’ perceptions of the impact of 

a semi-departmentalized classroom structure on their teachers’ mathematics teaching?  

The researcher analyzed student electronic survey responses to multiple-choice and open-

ended questions regarding students’ perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics learning. 

Quantitative Analysis for Research Question Two 

Nine multiple-choice questions were asked regarding students’ perceptions of the 

impact of a semi-departmentalized structure on their teachers’ mathematics teaching. 

These survey questions included, “Math class has more hands-on learning when I have a 
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teacher who focuses mostly on teaching math rather than when I had only one teacher who 

taught me all subject.”; “I am challenged and interested more in math lass when my 

teacher focuses mostly on teaching math instead of all subjects.”; “Math class has more 

activities when my teacher focuses mostly on teaching math.”; and “My math teacher has 

more time to help me with math than my teachers did who taught me all subjects.” 

(Appendix L). 

Although 138 student participants completed the electronic survey, some students 

skipped questions regarding the impact of a semi-departmentalized classroom structure on 

their teachers’ mathematics teaching.  This resulted in a slightly lower overall student 

response rate for the nine student survey questions pertaining to research question two.  In 

Grade 4, if the 56 student participants each answered all nine questions presented, there 

would have been 504 total items.  Overall in Grade 4, student participants skipped 28 

items and provided Likert-scale responses to 476 items, a response rate of 94.4%.  In 

Grade 5, if the 50 student participants each answered all nine questions presented, there 

would have been 450 total items.  Overall in Grade 5, student participants skipped nine 

items and provided Likert-scale responses to 441 items, a response rate of 98.0%.  In 

Grade 6, if the 32 student participants each answered all seven questions presented, there 

would have been 288 total items.  Overall in Grade 6, student participants skipped two 

items and provided Likert-scale responses to 286 items, a response rate of 99.3%.  For all 

students, if the 138 total student participants answered all nine questions presented 

pertaining to mathematics teaching, there would have been 1,242 total items.  Student 

participants as a total skipped 39 items and provided Likert-scale responses to 1,203 items, 

an overall response rate of 96.9%.   
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Student participants’ response rate by grade varied minimally for the multiple-

choice questions regarding students’ perceptions of the impact of a semi-departmentalized 

classroom structure on their teachers’ mathematics teaching.  In Grade 4, 10 of the 56 

student participants skipped at least one question.  In Grade 5, four of the 50 student 

participants skipped at least one question.  In Grade 6, two of the 32 student participants 

skipped at least one question.  Overall, 14 student participants, 11.6%, skipped at least one 

multiple-choice question, and the remaining 122 student participants, 88.4%, answered all 

multiple-choice items pertaining to research question two (Table 19). 

The researcher analyzed the number of multiple-choice questions skipped by 

gender.  Of the 138 total student participants, 63 are boys and 75 are girls.  Of the 63 boy 

student participants, seven skipped at least one multiple-choice question pertaining to 

research question two; 88.9% of the boy student participants answered every multiple-

choice electronic survey question pertaining to mathematics teaching.  Of the 75 girl 

student participants, nine skipped at least one question; 88.0% of the girl student 

participants answered every multiple-choice electronic survey question regarding research 

question two.  Student participants’ rates of questions skipped by gender was consistent. 
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Table 19 

Research Question Two Student Participants’ Multiple-choice Survey Questions Skipped 

Group 
Boy  Girl  Total 

Student 

Participant

s 

Items 

Skippe

d 

 
Student 

Participant

s 

Items 

Skippe

d 

 
Student 

Participant

s 

Items 

Skipped 

Grade 4 6 13  4 15  10 28 

Grade 5 0   0  4   9    4   9 

Grade 6 1   1  1   1    2   2 

Total 7 14  9 23  16 39 

 

 

The initial review of raw student survey data for research question two indicated 

student participants’ responses to multiple-choice questions.  Student participants’ Likert 

responses were mostly in the agree a lot and agree categories indicating their perceptions 

regarding the impact of a semi-departmentalized classroom structure on their teachers’ 

mathematics teaching.  Student participants’ Likert response percentages for survey 

questions pertaining to research question two are detailed in Table 20.  Tables delineating 

student participants’ response percentages by grade by question and overall by question 

are in Appendix L.  

Question 15 states, “Math class has more hands-on learning when I have a teacher 

who focuses mostly on teaching math rather than when I had only one teacher who taught 

me all the subjects.”  In Grade 4, 18 student participants indicated that they agree a lot 

with this statement and 20 student participants indicated that they agree with this 

statement.  In Grade 5, 20 student participants indicated that they agree a lot with this 

statement and 16 student participants indicated that they agree with this statement.  In 

Grade 6, 21 student participants indicated that they agree a lot with this statement and five 
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student participants indicated that they agree with this statement.   

For question 15, all student participants’ responses indicated 59 agree a lot and 44 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 65.6%, with students in Grade 4 and Grade 5 

responding at 36.7% and 40.8%, respectively. 

Question 22 reads, “I am challenged and interested more in math class when my 

teacher focuses mostly on teaching math.”  In Grade 4, 20 student participants indicated 

that they agree a lot with this statement and 16 student participants indicated that they 

agree with this statement.  In Grade 5, 20 student participants indicated that they agree a 

lot with this statement and 11 student participants indicated that they agree with this 

statement.  In Grade 6, 24 student participants indicated that they agree a lot with this 

statement and five student participants indicated that they agree with this statement.   

For question 22, all student participants’ responses indicated 64 agree a lot and 32 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 75.0%, with students in Grade 4 and Grade 5  

responding at 37.4% and 41.7%, respectively. 

Question 23 states, “Some of my teachers are better at teaching math than others.” 
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In Grade 4, 21 student participants indicated that they agree a lot with this statement and 

13 student participants indicated that they agree with this statement.  In Grade 5, 20 

student participants indicated that they agree a lot with this statement and 14 student 

participants indicated that they agree with this statement.  In Grade 6, 20 student 

participants indicated that they agree a lot with this statement and six student participants 

indicated that they agree with this statement.   

For question 23, all student participants’ responses indicated 61 agree a lot and 33 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 64.5%, with students in Grade 4 and Grade 5 

responding at 39.6% and 40.0%, respectively. 

Question 25 reads, “Math class has more activities when my teacher focuses 

mostly on teaching math.”   In Grade 4, 17 student participants indicated that they agree a 

lot with this statement and 17 student participants indicated that they agree with this 

statement.  In Grade 5, 14 student participants indicated that they agree a lot with this 

statement and 14 student participants indicated that they agree with this statement.  In 

Grade 6, 15 student participants indicated that they agree a lot with this statement and 

nine student participants indicated that they agree with this statement.   

For question 25, all student participants’ responses indicated 46 agree a lot and 40 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 



163 

 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 46.9%, with students in Grade 4 and Grade 5 

responding at 31.5% and 28.0%, respectively. 

Question 27 states, “I think my math teachers are better teachers when they can 

focus on the subject they’re good at.”  In Grade 4, 31 student participants indicated that 

they agree a lot with this statement and 15 student participants indicated that they agree 

with this statement.  In Grade 5, 31 student participants indicated that they agree a lot 

with this statement and 10 student participants indicated that they agree with this 

statement.  In Grade 6, 25 student participants indicated that they agree a lot with this 

statement and five student participants indicated that they agree with this statement.   

For question 27, all student participants’ responses indicated 87 agree a lot and 30 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 78.1%, with students in Grade 4 and Grade 5 

responding at 56.4% and 62.0%, respectively. 

Question 29: “My current math teacher has more time to help me with math than 

my teachers did when they taught me all subjects.”  In Grade 4, 19 student participants 

indicated that they agree a lot with this statement and 15 student participants indicated 

that they agree with this statement.  In Grade 5, 13 student participants indicated that they 

agree a lot with this statement and 16 student participants indicated that they agree with 
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this statement.  In Grade 6, 11 student participants indicated that they agree a lot with this 

statement and 12 student participants indicated that they agree with this statement.   

For question 29, all student participants’ responses indicated 43 agree a lot and 43 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 4 had the highest 

Likert response percentage for agree a lot, 36.5%, with students in Grade 6 responding at 

34.4%. 

Question 30 reads, “Some of my teachers are better at math than others.”  In Grade 

4, 19 student participants indicated that they agree a lot with this statement and 13 student 

participants indicated that they agree with this statement.  In Grade 5, 22 student 

participants indicated that they agree a lot with this statement and 13 student participants 

indicated that they agree with this statement.  In Grade 6, 19 student participants indicated 

that they agree a lot with this statement and six student participants indicated that they 

agree with this statement.   

For question 30, all student participants’ responses indicated 60 agree a lot and 32 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 59.3%, with students in Grade 5 responding at 

44.9%. 
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Question 31 states, “I like having a teacher who focuses on teach math instead of 

having to teach me all the main subjects.”  In Grade 4, 28 student participants indicated 

that they agree a lot with this statement and 14 student participants indicated that they 

agree with this statement.  In Grade 5, 19 student participants indicated that they agree a 

lot with this statement and 17 student participants indicated that they agree with this 

statement.  In Grade 6, 21 student participants indicated that they agree a lot with this 

statement and eight student participants indicated that they agree with this statement.   

For question 31, all student participants’ responses indicated 68 agree a lot and 39 

agree with the statement; the remaining student participants’ Likert responses for this 

question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 65.6%, with students in Grade 4 responding at 

51.2%. 

Lastly, question 37 reads, “My math teacher is more prepared to teach when she 

has fewer subjects.”  In Grade 4, 22 student participants indicated that they agree a lot 

with this statement and 16 student participants indicated that they agree with this 

statement.  In Grade 5, 20 student participants indicated that they agree a lot with this 

statement and 19 student participants indicated that they agree with this statement.  In 

Grade 6, 18 student participants indicated that they agree a lot with this statement and 11 

student participants indicated that they agree with this statement.   

For question 37, all student participants’ responses indicated 60 agree a lot and 46 

agree with the statement; the remaining student participants’ Likert responses for this 
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question were in the Likert categories agree a little, disagree a little, disagree, and 

disagree a lot.  Therefore, student participants’ responses overall were primarily in the 

agree a lot and agree Likert categories.  Student participants in Grade 6 had the highest 

Likert response percentage for agree a lot, 56.3%, with students in Grade 4 and Grade 5 

responding at 42.3% and 42.6%, respectively. 

All student participants’ overall Likert response percentages indicated 45.6% 

agree a lot and 27.9% agree with the survey questions pertaining to their perceptions of 

the impact of a semi-departmentalized classroom structure on their teachers’ mathematics 

teaching (Table 20).  Further, all student participants’ Likert responses were highly 

indicated in the two highest agree categories, agree a lot, agree: in Grade 4, 70.2%; in 

Grade 5, 70.1%; in Grade 6, 84.2%; and all students, 73.5%. 

Table 20 

Distribution of Student Participants’ Likert Responses Regarding their Perceptions of the 

Impact of a Semi-Departmentalized Classroom Structure on Mathematics Teaching 

 

 
 

Group 
Likert Responses 

Agree       

a lot 

Agree Agree       

a little 

Disagree   

a little 

Disagree Disagree   

a lot 

Grade 4 41.0% 29.2% 17.0% 5.5% 2.3% 5.0% 

Grade 5 40.6% 29.5% 17.7% 8.2% 3.0% 1.1% 

Grade 6 60.8% 23.4%   7.3% 4.6% 0.7% 3.2% 

All Students 45.6% 27.9% 15.0% 6.2% 1.2% 3.2% 

 

Qualitative Analysis for Research Question Two 

Students also responded to an open-ended question regarding their perceptions of 

the impact of a semi-departmentalized classroom structure in upper elementary grades on 
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their teachers’ mathematics teaching: “What else would you like to share about your 

experiences with having a teacher who focuses mostly on teaching math?”  A total of 70 

student participants answered this open-ended question:  24 in Grade 4; 27 in Grade 5; and 

19 in Grade 6.  Of these 70 student participants, 22 answered yet provided no details 

regarding their mathematics learning.  These 22 student participants’ answers are “nothing 

[sic],” “none [sic],” and “I don’t know.”  By Grade, the frequency of these response types 

is five in Grade 4, 11 in Grade 5, and six in Grade 6.  The researcher eliminated these 

answer types and the remaining 48 student participants’ open-ended question responses 

were analyzed. 

The response rate for the open-ended question regarding students’ perceptions of 

the impacts of a semi-departmentalized classroom structure on their teachers’ mathematics 

teaching varied by grade.  In Grade 4, 19 of the 56 student participants responded, 33.9%.  

In Grade 5, 16 student participants responded, 32.0%.  In Grade 6, 13 student participants 

responded, 40.1%.  Overall, 48 of the 138 student participants responded to the open-

ended question regarding mathematics teaching, 34.8% of the total. 

 The percentage by grade of the 48 student participants’ responses to the open-

ended question varied.  The 19 student participant responses in Grade 4 are 39.5% of the 

total open-ended question responses.  In Grade 5, the 16 student participant responses are 

33.3% of the total.  In Grade 6, the 13 student participant responses represent 27.1% of the 

48 total student participants who responded to the open-ended question regarding their 

perceptions of the impacts of a semi-departmentalized classroom structure on their 

teachers’ mathematics teaching. 

 The responses by gender for the 48 student participants’ responses to the open- 
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ended question also varied: in Grade 4, eight boys and 11 girls; in Grade 5, eight boys and 

eight girls; and in Grade 6, six boys and seven girls.  Overall, 22 boys and 26 girls, 45.8% 

and 54.2% respectively, responded to the open-ended question providing information 

pertaining to the impacts of a semi-departmentalized classroom structure on their teachers’ 

mathematics teaching. 

Student participants’ 48 open-ended question responses were reviewed and 

analyzed utilizing the qualitative data multi-cycle coding process (Saldaña, 2009).  The 48 

student participants’ responses yielded 68 separately coded phrases.  Six themes emerged 

from student participants’ responses regarding their perceptions of the impact of a semi-

departmentalized classroom structure on their teachers’ mathematics teaching: 

mathematics learning environment; mathematics pedagogy (content knowledge and 

skills); differentiation (learning and support); time allocated (to mathematics); preparation; 

and stress. 

The theme mathematics learning environment refers to the environment teachers 

provide for student learning and its impact on their learning affect and engagement.  

Mathematics pedagogy describes the content knowledge, skills, and understandings a 

teacher must have to successfully represent mathematics to students for learning (Hill, 

2010; Ma, 1999; Shulman, 1986).  Differentiation encompasses teachers’ attention to 

actively planning for and providing resources to address students’ learning needs.  The 

theme time allocated refers to the amount of time teachers dedicate to mathematics class.  

Preparation refers to a teachers’ level of planning for student learning and readiness for 

mathematics instruction.  The last theme, stress, refers to the level of pressure teachers 

experience due to workload. 
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Following are some student participants’ responses in the theme mathematics 

learning environment, which indicate their perceptions this is the area of mathematics 

teaching most impacted by a semi-departmentalized classroom structure: 

▪ “Playing fun math games.” (Grade 4 boy); 

▪ “awesome [sic]” (Grade 4 boy); 

▪ “It gets me more engaged in math because I do it more.” (Grade 4 girl); 

▪ “it [sic] was more fun [sic]” (Grade 5 boy);  

▪ “We get to more fun stuff” (Grade 5 boy); 

▪ “She teaches … with more encouragement.” (Grade 5 boy); 

▪  “I like the activities that my teacher prepares.” (Grade 5 girl); 

▪ “i [sic] like it better [sic]” (Grade 5 girl); 

▪  “it [sic] is awesome [sic]” (Grade 6 boy); 

▪ “fun [sic]” (Grade 6 boy); and 

▪ “i [sic] really like it [sic]” (Grade 6 girl); 

Student participants’ responses indicate the theme mathematics pedagogy (content 

knowledge and skills) was the second area of mathematics teaching most impacted by a 

semi-departmentalized classroom structure.  Student participants’ responses in this theme 

include: 

▪ “I learn more [sic]” (Grade 4 boy); 

▪ “I like that they know what they are doing.” (Grade 4 girl); 

▪ “i [sic] feel that when my teacher focuses on math she teaches better [sic]” (Grade 

4 girl);  

▪ “I think that they can teach you more math when that is the subject that they 
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teach.” (Grade 4 girl); 

▪ “She teaches us more strategies.” (Grade 4 girl); 

▪ “I learn more math.” (Grade 4 girl); 

▪ “She teachers better [sic]” (Grade 5 boy); 

▪ “I feel like they get my statements more [sic]” (Grade 5 girl); 

▪ “They can help me better to [sic] understand the math concept.” (Grade 5 girl); 

▪ “They are better at math and they know how everything works.” (Grade 6 boy); 

▪  “The math teachers that teach me only math feel [sic] like they understand math to 

a higher level than the ones that taught all/almost all subjects.” (Grade 6 boy); 

▪ “It helps them locate the problem of how and what you don't understand.” (Grade 

6 girl); and 

▪ “They have helping posters around [sic] classroom.” (Grade 6 girl). 

Differentiation in learning and support was the third highest coded theme to 

emerge from student participants’ responses to the open-ended question.  Student 

participants’ responses in this theme are: 

▪ “They teach me very well [sic]” (Grade 4 boy); 

▪ “they [sic] focuse [sic] more on what i [sic] am confused on [sic]” (Grade 4 girl); 

▪ “She focuses on everyone.” (Grade 5 boy); 

▪ “She gets to know me better and focus on my math learning.” (Grade 5 girl);  

▪ “They have time to listen to you and your ideas.” (Grade 5 girl);  

▪ “i [sic] think it is beter [sic] for ower [sic] learning becase [sic] we have a teacher  

who can focese [sic] n [sic] how i [sic] am doing on that subject.” (Grade 5 girl); 

and 
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▪ “I would share that it is really helpful becuase [sic] your teacher is way more  

focused and they can focus more on you and your habits.” (Grade 6 girl). 

The theme of time allocated to mathematics also emerged from student 

participants’ open-ended question responses.  This theme was indicate as having the fourth 

highest impact of a semi-departmentalized classroom structure on their teachers’ 

mathematics teaching.  Student participants’ responses included: 

▪ “we [sic] have alot [sic] of time.” (Grade 4 boy); 

▪ “They have more time to teach us.” (Grade 4 boy); 

▪ “You get a lot done in a short period of time,” (Grade 5 girl);  

▪ “We can spend more time on math.” (Grade 5 girl); 

▪ “They can teach more [sic]” (Grade 6 boy); and 

▪ “we [sic] get more done [sic]” (Grade 6 girl). 

Preparation was the fifth theme to emerge from student participants’ responses to 

the open-ended question on their teachers’ mathematics teaching.  Student participant 

responses were: 

▪ “I think they focus more with just (that) subject.” (Grade 4 boy); 

▪ “I think they can teach you more math when that is the only subject that they 

teach.” (Grade 4 girl); 

▪ “She … has better plans for the day.” (Grade 5 girl); 

▪ “We can have a longer unit and I get more practice.” (Grade 5 girl); and 

▪ “The teacher can have more time working on their subject.” (Grade 5 girl). 

Stress is the last theme to emerge from student participants’ responses regarding 

their perceptions regarding the impacts of a semi-departmentalized classroom structure on 
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their teachers’ mathematics teaching.  The three student participant responses were all 

from grade 4: “I feel like it is easier for my teacher to focus and explain when she doesn’t 

have to worry about lesson plans for other subjects.” (Grade 4 girl); “they [sic] can relax 

and teach me very well [sic]” (Grade 4 boy); and “They have more time to teach us and 

they don’t have to stress.” (Grade 4 boy). 

These themes were also analyzed by grade.  In Grade 4, the 19 student 

participants’ responses yielded 28 coded phrases.  The frequencies and percentages of the 

 six themes in these 28 coded phrases are as follows: 

▪ Mathematics learning environment: nine, 32.1%; 

▪ Mathematics pedagogy: eight, 28.6%; 

▪ Differentiation: two, 7.1%; 

▪ Time allocated: two, 7.1%; 

▪ Preparation: four, 14.3%; and 

▪ Stress: three, 10.7%. 

In Grade 5, the 16 student participants’ responses yielded 23 coded phrases.  The 

frequencies and percentages of the six themes in these 23 coded phrases are as follows: 

▪ Mathematics learning environment: seven, 30.4%; 

▪ Mathematics pedagogy: six, 26.1%; 

▪ Differentiation: six, 26.1%; 

▪ Time allocated: two, 8.7%; 

▪ Preparation: two, 8.7%; and 

▪ Stress: zero, 0.0%. 

In Grade 6, the 13 student participants’ responses yielded 17 coded phrases.  The 
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frequencies and percentages of the six themes in these 17 coded phrases are as follows: 

▪ Mathematics learning environment: seven, 41.2%; 

▪ Mathematics pedagogy: six, 35.3%; 

▪ Differentiation: one, 5.9%; 

▪ Time allocated: three, 17.6%; 

▪ Preparation: zero, 0.0%; and 

▪ Stress: zero, 0.0%. 

Overall, the student participants’ 48 responses yielded 68 coded phrases.  The frequencies 

and percentages of the coded phrases in all student participants’ responses for the six 

themes are as follows: 

▪ Mathematics learning environment: 23, 33.8%; 

▪ Mathematics pedagogy: 20, 29.4%; 

▪ Differentiation: nine, 13.2%; 

▪ Time allocated: seven, 10.3%; 

▪ Preparation: six, 8.8%; and 

▪ Stress: three, 4.4%. 

The themes were also analyzed by gender.  Boy student participants’ 20 responses 

yielded 30 coded phrases.  The frequencies and percentages of the 30 coded phrases for all 

boy student participants for the six themes are as follows: 

▪ Mathematics learning environment: 13, 43.3%; 

▪ Mathematics pedagogy: nine, 30.0%; 

▪ Differentiation: two, 6.7%; 

▪ Time allocated: three, 10.0%; 
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▪ Preparation: one, 3.3%; and  

▪ Stress: two, 6.7%. 

Girl student participants’ 26 responses yielded 38 coded phrases.  The frequencies and 

percentages of the 38 coded phrases for all girl student participants for the six themes are 

as follows: 

▪ Mathematics learning environment: 10, 26.3%; 

▪ Mathematics pedagogy: 11, 28.9%; 

▪ Differentiation: seven, 18.4%; 

▪ Time allocated: four, 10.5%; 

▪ Preparation: five, 13.2%; and  

▪ Stress: one, 2.6%. 

Two student participants’ open responses indicated preferences other than those 

indicated in the coded themes.  These student participants’ responses were:  

▪ “It’s ok [sic] but I wold [sic] love to have only 1 teacher.” (Grade 5 girl); and 

▪ “I don’t like it becasue [sic] you need a break once in a while.” (Grade 6 girl). 

Summary of Findings for Research Question Two 

 Research Question Two focused on students’ perceptions regarding the impact of a 

semi-departmentalized classroom structure on their teachers’ mathematics teaching.  

Quantitative data analysis included frequencies and percentages of student participants’ 

(N=138) Likert scale responses.  The purposefully-selected student participants answered 

nine multiple-choice questions with a 96.9% response rate.  All nine items presented were 

answered by 88.9% of all boy student participants, with 10.1% of boys skipping between 

one and five questions.  The nine items presented to each girl student participant were all 
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answered by 88.0%.   

All student participants’ Likert response percentages indicated 45.6% agree a lot 

with the survey questions pertaining to their perceptions regarding the impact of a semi-

departmentalized classroom structure on their teachers’ mathematics teaching.  Further, all 

student participants’ overall Likert responses were indicated in the two highest categories, 

agree a lot and agree: in Grade 4, 70.2%; in Grade 5, 70.1%; in Grade 6, 84.2%.  Overall, 

73.5% of all student participants’ Likert responses were agree a lot and agree, indicating 

their perceptions of the impact of a semi-departmentalized classroom structure on their 

teachers’ mathematics teaching. 

 The researcher completed a multi-cycle coding process (Saldaña, 2009) on student 

participants’ responses to the open-ended question regarding their perceptions impact of a 

semi-departmentalized classroom structure on their teachers’ mathematics teaching.  Of 

the 138 total student participants, 48 responded to the open-ended survey question with 

information pertaining to their perceptions of mathematics teaching.  These 48 student 

participant responses yielded 68 coded phrases. Six themes emerged from the qualitative 

data analysis for research question two: mathematics learning environment, mathematics 

pedagogy, differentiated learning and support, time allotted (for mathematics), 

preparation, and (teacher) stress.     

Student participants’ responses indicate the five themes of the impact of a semi-

departmentalized classroom structure on their teachers’ mathematics teaching: 

mathematics learning environment, 33.8%; mathematics pedagogy, 29.4%; differentiation, 

13.2%; time allocated, 10.3%; preparation, 8.8%; and stress, 4.4%.  Grade 4 student 

participants’ responses indicate their perceptions that a semi-departmentalized classroom 
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structure most impacts the mathematics learning environment, 32.1%, and mathematics 

pedagogy, 28.6%.  Grade 5 student participants’ responses indicated their perceptions that 

a semi-departmentalized classroom structure most impacts the mathematics learning 

environment, 30.4%, and two equally-indicated themes, mathematics pedagogy and 

differentiation, both at 26.1%.  Grade 6 student participants’ responses indicated their 

perceptions that a semi-departmentalized classroom structure most impacts the 

mathematics learning environment, 41.2%, and mathematics pedagogy, 35.3%. 

Boy student participants’ responses indicated their perceptions that the impact of a 

semi-departmentalized classroom structure on their teachers’ mathematics teaching most 

impacts the mathematics learning environment, 43.3%, mathematics pedagogy, 30.0%.  

Girl student participants’ responses indicated their perceptions that a semi-

departmentalized classroom structure most impacts their teachers’ mathematics teaching 

in the themes of mathematics pedagogy, 28.9%, and the mathematics learning 

environment, 26.3%.  Student participants’ responses to the open-ended question indicate 

their perceptions that a semi-departmentalized classroom structure most impacts their 

teachers’ mathematics teaching in the theme of the mathematics learning environment.   

Research Question Three 

 The third research question was, What are teachers’ perceptions of the impact of a 

semi-departmentalized classroom structure on students’ mathematics learning?  The 

researcher analyzed teacher participants’ electronic survey responses to multiple-choice 

and open-ended questions regarding their perceptions of the impact of a semi-

departmentalized classroom structure on students’ mathematics learning.  All teacher 

participants completed the electronic survey. 
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Quantitative Analysis for Research Question Three 

Teacher participants responded to nine multiple-choice electronic survey questions 

regarding their perceptions of the impact of a semi-departmentalized structure on students’ 

mathematics learning (Appendix M).  All five teacher participants responded to every 

multiple-choice question with a Likert response. 

The researcher analyzed teacher participants’ Likert responses by multiple-choice 

survey question.  The following paragraphs include the questions and teacher participants’ 

responses regarding their perceptions of the impacts of a semi-departmentalized classroom 

structure on students’ mathematics learning: 

▪ Question 17: “Planning for teaching fewer content areas allows me to better 

plan to meet my students’ learning needs in those content areas.”  All five 

teacher participants responded strongly agree. 

▪ Question 20: “When my students are more engaged, they are better able to 

make connections in their learning.”  All five teacher participants responded 

strongly agree. 

▪ Question 23: “Planning learning and instruction for fewer content areas allows 

me to better differentiate instruction.”  All five teacher participants responded 

strongly agree. 

▪ Question 27: “I am better able to plan for purposeful questioning that 

encourages student discourse about the content when I teach fewer content 

areas.” Three teacher participants responded strongly agree, one responded 

agree, and one responded moderately agree. 

▪  Question 31: “I have more time to plan activities that better engage the 
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students when I teach fewer content areas.”  Four teacher participants 

responded strongly agree and one responded agree. 

▪ Question 37: “I have more time to reflect on and prepare for student learning 

when I teach fewer content areas.”  Three teacher participants responded 

strongly agree and two responded agree. 

▪ Question 38: “I am better able to plan for activities that allow students to 

construct their own knowledge when I teach fewer content areas.”   Three 

teacher participants responded strongly agree and two responded agree. 

▪ Question 41: “I am better able to support learning of the content I teach when I 

teach fewer content areas.” Three teacher participants responded strongly 

agree and two responded agree. 

▪ Question 44: “I am more aware of my students’ specific learning needs in the 

content area I teach when I teach fewer content areas.”  Four teacher 

participants responded strongly agree and one responded agree. 

All teacher participants responses for all nine multiple-choice questions were in the 

three agree categories of the six-point Likert scale: strongly agree, 77.8%; agree, 20.0%; 

and moderately agree, 2.2%.   

Qualitative Analysis for Research Question Three 

The purposefully-selected teacher participants also responded to two open-ended 

electronic survey questions regarding their perceptions of the impact of a semi-

departmentalized classroom structure on students’ mathematics learning.  The first 

question, “What additional information would you like to share about student mathematics 

learning in a semi-departmentalized classroom structure?”, was answered by three teacher 
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participants and skipped by two teacher participants.  The second question, “What do you 

see as the most important benefits of semi-departmentalization/ teaching fewer content 

areas?”, was answered by all five teacher participants. 

The researcher followed the qualitative data multi-cycle coding process (Saldaña, 

2009) to analyze the teacher participants’ responses regarding their perceptions of the 

impacts of a semi-departmentalized classroom structure on students’ mathematics 

learning.  The five teacher participants’ responses yielded seven coded phrases.  Three 

themes emerged from these coded phrases:  engagement in mathematics learning, 

mathematical proficiency, and differentiation. 

The theme engagement in mathematics learning refers to refers to students’ 

interests, curiosities, and motivations toward their mathematics learning.  The theme 

mathematical proficiency (NRC, 2001) describes the interdependence of components 

encompassed in students’ learning mathematics including conceptual understanding, 

procedural knowledge and skills, and reasoning abilities.  Differentiation encompasses 

teachers’ attention to actively planning for and providing resources to address students’ 

learning needs. 

In the theme engagement in mathematics learning, the three coded phrases from 

teacher participants’ responses included: “…when students see that passion, they become 

more engaged.”; “Having time to create authentic learning experiences for the students 

[sic]”; and “(allows teachers) to incorporate each other’s curriculum when relevant.  For 

example, if the humanities teacher has begun a unit on a new book, it’s beneficial to 

incorporate that book/characters into math problems/practice to help raise engagement for 

students.”  In the second theme, mathematical proficiency, the two teacher participant 
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responses were, “Students can benefit from the strengths of each teacher.” and “Although 

some students may benefit more by having the same teacher all day for all subjects, I felt 

that the majority of my students were very successful in their learning.”  In the third and 

last theme, differentiation, two teacher participants responses were, “I feel like I was able 

to plan better lessons that met individual student needs” and “It is helpful to understand 

the child in all aspects of learning.”   

Summary of Findings for Research Question Three 

Research Question Three focused on teachers’ perceptions regarding the impact of 

a semi-departmentalized classroom structure on their students’ mathematics learning.  The 

purposefully-selected teacher participants each answered all nine multiple-choice 

questions pertaining to research question three.  The researcher’s analysis of teacher 

participants’ multiple-choice question responses indicates 97.8% of all responses were in 

the two highest categories of the six-point Likert scale: strongly agree, 77.8% and agree, 

20.0%.   

 The researcher completed a multi-cycle coding process (Saldaña, 2009) on teacher 

participants’ responses to open-ended questions regarding their perceptions of the impacts 

of a semi-departmentalized classroom structure on students’ mathematics learning.  The 

teacher participants’ responses yielded seven coded phrases.  The three themes that 

emerged from these coded phrases are engagement in mathematics learning, 

differentiation, and mathematical proficiency. 

Research Question Four 

 The fourth and final research question was, What are teachers’ perceptions of the  

impact of a semi-departmentalized classroom structure on their mathematics teaching? 
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The researcher analyzed teachers’ electronic survey responses to multiple-choice and 

 open-ended questions regarding their perceptions of the impact of a semi- 

departmentalized classroom structure on their mathematics teaching.   

Quantitative Analysis for Research Question Four 

Teacher participants (N=5) completed nine multiple-choice electronic survey 

questions regarding their perceptions of the impact of a semi-departmentalized classroom 

structure on their mathematics teaching.  All five teacher participants indicated a Likert 

response to all nine multiple-choice questions (Appendix N).  The researcher analyzed 

teacher participants’ Likert responses by question and overall.  The following paragraphs 

include the questions and teacher participants’ responses regarding their perceptions of the 

impacts of a semi-departmentalized classroom structure on their mathematics teaching: 

▪ Question 11: “Planning for teaching fewer content areas allows me to better plan  

more deeply than I would be able to if teaching all content areas.”  All five teacher 

participants responded strongly agree. 

▪ Question 13: “I am more knowledgeable now about the content area I currently  

teach than I would be if I were teaching all content areas.”; “I am better prepared  

to teach each day when I teach fewer content areas.”  Four teacher participants 

responded strongly agree and one responded agree. 

▪ Question 14: “I get greater benefit from professional development in the areas I  

currently teach than I would if I taught all content areas.”  All five teacher 

participants responded strongly agree. 

▪ Question 15: “I have more time to plan teaching for conceptual understanding  

when I teach fewer content areas.” All five teacher participants responded strongly 
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agree. 

▪ Question 26: “I have grown professionally more in the content areas I teach when I  

teach fewer content areas than when I teach all core content areas (self-

contained).”  Four teacher participants responded strongly agree and one 

responded agree. 

▪ Question 29: “I am a more organized math teacher when I teach fewer content  

areas.”  All five teacher participants responded strongly agree. 

▪ Question 33: “Teaching fewer content areas has allowed me to implement more  

what I’ve learned from professional development opportunities.”  All five teacher 

participants responded strongly agree. 

▪ Question 34: “I am better prepared to teach math each day when I teach fewer  

content areas.”  All five teacher participants responded strongly agree. 

▪ Question 42: “I have more time to plan for math activities that connect multiple  

representations of the math content when I teach fewer content areas.” Four  

teacher participants responded strongly agree and one responded agree.  

All teacher participants’ responses for all nine multiple-choice questions were in 

the two highest agree categories of the six-point Likert scale: strongly agree, 93.3%, and 

agree, 6.7%.   

Qualitative Analysis for Research Question Four 

The purposefully-selected teacher participants also responded to two open-ended 

electronic survey questions regarding their perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics teaching.  The first question, 

“What additional information would you like to share about your mathematics teaching in 
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a semi-departmentalized classroom structure?”, was answered by four teacher participants 

and skipped by one.  The second question, “What do you see as the most important 

benefits of semi-departmentalization/ teaching fewer content areas?”, was answered by all 

five teacher participants.   

The researcher followed the qualitative data multi-cycle coding process (Saldaña, 

2009) to analyze teacher participants’ responses regarding their perceptions of the impacts 

of a semi-departmentalized classroom structure on their mathematics teaching.  The five 

teacher participants’ responses yielded 16 coded phrases.  Three themes emerged from 

these coded phrases:  mathematics pedagogy, effectiveness, and preparation.  Mathematics 

pedagogy describes the content knowledge, skills, and understandings a teacher must have 

to successfully represent mathematics to students for learning (Shulman, 1986).  

Effectiveness refers to teachers having high expectations, making positive contributions to 

student growth, outcomes, and learning environment, employing diverse resources, and 

engaging in ongoing collaboration (Goe, Bell, & Little, 2008).  Preparation refers to a 

teachers’ level of planning for student learning and readiness for mathematics instruction. 

In the theme of mathematics pedagogy, teacher participants responses included the 

following eight coded phrases: 

▪ “Teacher [sic] have more time to develop … a better understanding of their 

content.”; 

▪ “Teachers being better versed in their craft.”; 

▪ “Teachers knowing their content better.”; 

▪ “I felt I knew my craft better.”; 

▪ “Focused content area for professional development opportunities.”; 
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▪ “Specified [sic] curriculum development”; 

▪ “I felt better supported by curriculum specialists.”; and 

▪ “I can confidently say this structure made me a better teacher.”; 

In the theme of effectiveness, teacher participants’ responses include the following: 

▪ “I always felt like a better/more effective teacher while teaching 1-2 subjects as 

opposed to all.”; 

▪ “more time was spent focused on those specific subjects as opposed to all.” 

▪  “I used my time more wisely.”;  

▪ “…semi-departmentalization (gave) me confidence as a successful teacher….”;  

and 

▪ “Teachers get to teach what they are passionate about.” 

The third theme to emerge from the coding cycle for teacher participants’ open-ended 

responses is preparation: 

▪ “Teachers have more time to develop strong lesson plans”; 

▪ “Better prepared due to having more time to focus on their specific subjects and 

planning.”; and 

▪ “…better lesson planning.” 

Summary of Findings for Research Question Four  

Research Question Four focused on teacher participants’ perceptions regarding the 

impact of a semi-departmentalized classroom structure on their mathematics teaching.  

The purposefully-selected teacher participants each answered all nine multiple-choice 

survey questions pertaining to research question four.  The researcher’s analysis of teacher 

participant’s responses indicated all responses were in the highest two categories of the 
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six-point Likert scale, 93.3% strongly agree and 6.7% agree.   

 The researcher completed a multi-cycle coding process (Saldaña, 2009) on teacher 

participants’ responses to two open-ended questions regarding their perceptions of the 

impacts of a semi-departmentalized classroom structure on their mathematics teaching.  

The five teacher participants’ responses yielded sixteen coded phrases.  The three themes 

that emerged from teacher participants’ responses pertaining to their mathematics teacher 

are mathematics pedagogy, effectiveness, and preparation.    

Summary 

 Chapter IV began with the purposefully-selected student and teacher participants’ 

self-reported demographic and background information.  This chapter also provided an 

overview of the findings for this research study based on participants’ responses to 

questions posed in their respective electronic survey.  Student participants (N=138) had a 

97.4% Likert response rate on multiple-choice survey questions.  Student participants in 

Grade 4 (n=56) had a Likert response rate of 95.5%.  In Grade 5, student participants’ 

(n=50) Likert response rate was 98.5%.  In Grade 6, the student participant (n=32) Likert 

response rate was 99.2%.  All boy student participants (n=63) had a 97.7% Likert 

response rate. All girl student participants (n=75) had a 97.1% Likert response rate.  

Regarding their perceptions of the impact of a semi-departmentalized classroom 

structure on their mathematics learning, student participants’ overall percentages by Likert 

scale responses were: agree a lot, 51.7%; agree, 26.5%; agree a little, 12.4%; disagree a 

little, 4.8%; disagree, 1.7%; and disagree a lot, 3.0%.  Student participants also responded 

to an open-ended question regarding their perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics learning.  Five themes 
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emerged from the multi-cycle coding process:  mathematical proficiency, mathematics 

learning disposition, mathematics learning affect, engagement in mathematics learning, 

and improvement in mathematics. 

Regarding their perceptions of the impact of a semi-departmentalized classroom 

structure on their teachers’ mathematics teaching, student participants’ overall percentages 

by Likert scale responses were agree a lot, 45.6%; agree, 27.9%; agree a little, 15.0%; 

disagree a little, 6.2%; disagree, 1.2%; and disagree a lot, 3.2%.  Student participants 

responded to an open-ended question regarding their perceptions of the impact of a semi-

departmentalized classroom structure on their teachers’ mathematics teaching.  A multi-

cycle coding process yielded six themes:  mathematics learning environment, mathematics 

pedagogy, differentiation, time allotment, preparation, and (teacher) stress. 

Teacher participants (N=5) had a 100.0% response rate on all multiple-choice 

survey questions.  Regarding their perceptions of the impact of a semi-departmentalized 

classroom structure on their students’ mathematics learning, teacher participants’ overall 

percentages by Likert scale responses were 77.8 % strongly agree, 22.0% agree, and 2.2% 

moderately agree.  Teacher participants also responded to two open-ended questions 

regarding their perceptions of the impact of a semi-departmentalized classroom structure 

on their students’ mathematics learning.  Three themes emerged from the multi-cycle 

coding process:  mathematical proficiency, engagement in mathematics learning, and 

differentiation. 

Regarding their perceptions of the impact of a semi-departmentalized classroom 

structure on their mathematics learning, teacher participants’ overall percentages by Likert 

scale responses were 93.3 % strongly agree and 6.7% agree.  Teacher participants also 
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responded to two open-ended questions regarding their perceptions of the impact of a 

semi-departmentalized classroom structure on their mathematics learning.  The multi-

cycle coding process yielded three themes:  mathematics pedagogy, effectiveness, and 

preparation.   

This chapter summarized participants’ demographic and background information 

as well as the findings based on participants’ responses to their respective electronic 

surveys.  Chapter V includes a summary and discussion for each of the four research 

questions and provides implications, recommendations for future research, and 

conclusions for this research study.   
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CHAPTER V 

DISCUSSION, IMPLICATIONS, RECOMMENDATIONS, AND CONCLUSIONS 

In Chapter IV, the researcher reported the findings of this study based on student 

and teacher participants’ responses to electronic survey questions.  The findings for each 

research question included quantitative and qualitative data.  This chapter includes a brief 

overview of the research study, discussions of the findings for each research question, 

implications, recommendations for future research, and conclusions.   

 The purpose of this descriptive phenomenological study was to examine teachers’ 

and students’ perceptions regarding the impact of a semi-departmentalized classroom 

structure on their mathematics teaching and learning in upper elementary grades.  This 

research study contributed to existing research regarding classroom structures in upper 

elementary grades in several ways.  First, this research study examined the impacts of a 

semi-departmentalized classroom structure whereas most research at the time of this study 

was on either self-contained or departmentalized classroom structures in elementary 

grades.  Second, this mixed-methods study examined teachers’ perceptions of the impact 

of a semi-departmentalized classroom structure on their students’ mathematics learning 

and on their mathematics teaching; most existing research regarding the impacts of 

classroom structure was quantitative, focused solely on mathematics achievement scores.  

Third, this research study made a significant contribution as at the time of this study, it 

was the only study to have examined the interconnected components of students’ 

perceptions of the impact of a semi-departmentalized classroom structure on their 

mathematics learning and their teachers’ mathematics teaching.  While several studies 

examined students’ perceptions of the impact of self-contained and departmentalized 
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classroom structures (Baker, 1970; Freiberg, 2014; Hanks, 2013; Ongley, 1974), none 

focused on the impact of a semi-departmentalized classroom structure, students’ 

perceptions of their mathematics learning, or students’ perceptions of their teachers’ 

mathematics teaching. 

The researcher used descriptive phenomenology to examine teachers’ and 

students’ perceptions in this study.  Descriptive phenomenology is an inductive study 

approach that required the researcher to suspend her beliefs and judgments, to receive 

what was given, and to focus on the observation of the participants’ lived experiences.  In 

examining teachers’ and students’ perceptions of the impact of a semi-departmentalized 

classroom structure on their mathematics teaching and learning, the researcher gained 

knowledge of the participants’ shared attitudes, beliefs, and experiences without altering 

their environment (Creswell, 2013).  Descriptive phenomenology is regarded as a 

significant method of inquiry in the social sciences as it demonstrates a commitment to 

including extensive data collection and multiple levels of data analysis (Giorgi, 2009).  

Utilizing both quantitative and qualitative elements in descriptive phenomenological 

research provides both a wider perspective for understanding the topics being studied and 

a richer body of information than could be addressed using only one of the approaches 

(Teddlie & Tashakkori, 2009). 

The theoretical framework for this research study was based on the intersection of 

three key components.  The first was the critical nature of elementary mathematics as the 

foundation of higher level mathematics (Ball, Hill, & Bass, 2005; Greenberg & Walsh, 

2008; Ma, 1999; NMAP, 2008; Wu, 2009).  The second was the intersection of the 

importance of the teacher to student learning with the factors that continue to negatively 
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impact elementary teachers teaching mathematics (Hill, 2010; Ma, 1999).  The third was 

elementary teachers’ lack of mathematics CK and PCK (Ball, Hill & Schilling, 2008; 

Shulman, 1986). 

Research has shown that elementary teachers’ mathematics teaching is negatively 

impacted by various factors: personal history with mathematics, math anxiety, math 

avoidance, and inadequate preservice preparation (Allen, 2001; Beilock & Maloney, 2015; 

Etheridge, 2016; Strawhecker, 2004).  Research has also shown elementary teachers are 

trained as generalists, are not experts in teaching elementary mathematics, and their 

mathematics teaching is negatively impacted by a lack of mathematics content knowledge, 

a lack of mathematics pedagogical content knowledge, or in many instances, both (Hill, 

2010; Ma, 1999).  Shulman (1986) asserted that both content knowledge (CK) and 

pedagogical content knowledge (PCK) are essential.  Current research has contributed 

significantly to Shulman’s seminal work.  In Content Knowledge for Teaching: What 

Makes It Special, Ball, Thames, and Phelps (2008) focused on mathematics CK and 

PCK.  Additionally, in Unpacking Pedagogical Content Knowledge: Conceptualizing and 

Measuring Teachers’ Topic-Specific Knowledge for Students, Hill, Ball, and Schilling 

(2008) studied PCK in mathematics teaching, seeking to more deeply understand the two 

distinct types of knowledge (CK and PCK) as they impact teaching and to determine the 

relationship of improved PCK to student achievement.  Hill, Ball, and Schilling’s research 

(2008) focused specifically on building, defining, and measuring mathematics PCK in 

teachers. 

Elementary teachers that graduate from university education programs in the  

United States continue to be prepared as generalists.  This continues to negatively impact 
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elementary mathematics, according to Ball, Hill, and Bass (2005):  

That the quality of mathematics teaching depends on teachers’ knowledge of the 

content should not be a surprise.  Equally unsurprising is that many U.S. teachers 

lack sound mathematical understanding and skill.  This is to be expected because 

most teachers-like most other adults in this country-are graduates of the very 

system that we seek to improve. (p. 14)   

For this study, the researcher purposefully selected student participants.  Each 

student participant shared the experience of learning in a semi-departmentalized classroom 

structure for at least one year during their upper-elementary years at the selected 

school.  The significance of this purposeful selection was the student participants’ shared 

experiences and perceptions regarding mathematics in both a semi-departmentalized and 

self-contained classroom structure.  Student participants were in Grade 4, 5, or 6 during 

the study. 

There were 220 purposefully-selected students for this research study.  Teachers of 

students in Grade 4 and 5 and advisors of students in Grade 6 distributed envelopes to the 

students with letters of introduction and parent consent forms.  Students returned 

completed consents to their teacher or advisor who in turn delivered them to the 

researcher’s campus mailbox. Of the 220 possible student participants, 148 returned 

consent forms.  Grade 4 and 5 students’ consistent rate of return of the consent forms, 

77.6% and 68.8%, respectively, was likely due to teachers’ and parents’ use of a 

designated folder for paper communications between school and home.  The lower return 

rate of required forms by students in Grade 6, 53.7%, was likely due to the lack of a 

unified system for students to manage paper communications between school and home.   
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Ten students did not complete the survey during the designated survey period. 

Therefore, there were a total of 138 student participants for this research study: 56 in 

Grade 4; 50 in Grade 5; and 32 in Grade 6.  Student participants self-identified their 

genders and races.  There were 63 boy student participants, 45.7%, and 75 girl student 

participants, 54.3%.  Student participants self-reported race: 4.3% Asian, 4.3% Bi-racial, 

6.5% Black or African American, 3.6% Multi-racial, 75.4% White, and 5.8% Other. 

The researcher also purposefully selected teacher participants for this research 

study.  Each teacher participant shared the same phenomenon of teaching mathematics at 

least one year in a self-contained classroom structure and at least one year at the selected 

school in a semi-departmentalized classroom structure.  All five possible teacher 

participants returned consent forms and completed the teacher participant survey.  All 

teacher participants self-identified their gender as female and their race as White. 

Teacher and student participants indicated their perceptions of the impact of a 

semi-departmentalized classroom structure on mathematics teaching and learning by their 

responses to multiple-choice and open-ended questions on their respective surveys.  All 

student participants did not respond to all presented survey items.  All teacher participants 

responded to all multiple-choice questions; however, some did not respond to all presented 

open-response survey items.  The researcher utilized a multi-cycle coding process 

(Saldaña, 2009) on student participants’ and teacher participants’ open-ended question 

responses.   

Discussion 

This descriptive phenomenological research study focused on addressing the 

following research questions: 



193 

 

1.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics learning?   

2.  What are students’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their teachers’ mathematics teaching? 

3.  What are teachers’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on students’ mathematics learning?   

4.  What are teachers’ perceptions regarding the impact of a semi-departmentalized 

classroom structure on their mathematics teaching? 

Research Question One 

 Student participants’ quantitative and qualitative results demonstrated they 

strongly believed a semi-departmentalized classroom structure positively impacts their 

mathematics learning.  Further, as their grade level increased, student participants’ results 

more highly indicated this belief, as stated in Chapter IV.  Students’ quantitative results 

showed they believed that learning mathematics in a semi-departmentalized classroom 

structure impacts them as follows: 

▪ they are better math students and like math class more; 

▪ they experience more interesting and engaging math activities that support them 

being better at making connections in their math thinking; and 

▪ they learn math better because their math teacher: 

o explains math better; 

o focuses on helping them understand each concept; and 

o has more time to help them than did their self-contained classroom teachers 

(Appendix K). 
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Qualitative results for research question one also demonstrated students strongly 

believed a semi-departmentalized classroom structure positively impacts their 

mathematics learning.  They believed their mathematics proficiency was the area of their 

mathematics learning most highly impacted, indicated by over half the responses for 

Grade 5, close to half for Grade 4, and slightly less in Grade 6.  Students’ responses 

indicated they had better conceptual understanding, increased strategies, and spend more 

time learning math in a semi-departmentalized classroom structure than they did learning 

mathematics in their self-contained classrooms. 

Students’ perceptions regarding their mathematics learning also indicated they 

believed a semi-departmentalized classroom structure positively impacted their 

mathematics learning disposition, mathematics learning affect, engagement in 

mathematics learning, and improvement in mathematics.  Grade 4 students believed a 

semi-departmentalized classroom structure had the second most positive impact on their 

mathematics learning disposition, that they were more focused and listened better.  Grade 

5 students also indicated this impact, although slightly less. 

Grade 6 students believed a semi-departmentalized classroom structure had the 

second highest impact on their mathematics learning affect.  Additionally, Grade 6 

students believed a semi-departmentalized classroom structure positively impacted their 

improvement in mathematics; this theme was not as strongly indicated by students in 

Grades 4 and 5.  At the time of this study, there were no qualitative or mixed methods 

research studies with which to compare students’ perceptions of the impact of a semi-

departmentalized classroom structure on their improvement in mathematics.  However, in 

one research study involving the comparison of departmentalization with self-contained 
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classrooms, fifth grade students indicated a departmentalized classroom structure helps 

with their learning overall (Hanks, 2013).  There were research studies focused on 

quantitative analysis of elementary departmentalized classrooms with results showing 

increased mathematics achievement (Moore, 2008; Peng, 2014; Ponder, 2008; Ray, 2017; 

Skelton, 2015). 

A gender comparison of the qualitative results showed girls more strongly 

indicated the positive impact on their mathematics proficiency than did boys.  Girls’ 

results further revealed their mathematics learning affect was the second most positively 

impacted area of their mathematics learning.  Boys equally indicated their second most 

positively impacted areas of their mathematics learning were their engagement in 

mathematics learning and mathematics learning disposition.  These results for boys were 

also found in studies regarding departmentalized classrooms by Baker (2011), Freiberg 

(2014), and Johnson (2013).  Overall, based on results pertaining to research question one, 

students strongly perceived a semi-departmentalized classroom structure positively 

impacts their mathematics learning. 

Research Question Two 

Student participants’ quantitative and qualitative results indicated they strongly 

believed a semi-departmentalized classroom structure positively impacts their teachers’ 

mathematics teaching.  Students’ quantitative results all indicated this strong belief.  

However, Grade 6 student participants’ results more highly indicated this belief, as stated 

in Chapter IV.  This result may be due to their being the overall oldest student participants 

in this research study and therefore were more likely to have the ability to separate their 

emotions of caring about their self-contained teachers from their beliefs that their 
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mathematics learning was positively impacted by their semi-departmentalized 

mathematics teacher.  A similar finding was noted among the oldest upper elementary 

students in a study by Frieberg (2014) in a departmentalized setting. 

Students’ quantitative results regarding the impact of a semi-departmentalized 

classroom structure on their teachers’ mathematics teaching showed they believed the 

following: 

▪ math class has more hands-on learning than it does in a self-contained classroom; 

▪ they are challenged and interested more in math; 

▪ they like having a teacher who focuses on teaching math instead of all subjects;  

▪ their teacher is a better teacher because she focuses on a subject she’s good at; 

▪ their teacher is more prepared;  

▪ some teachers are better at math than other teachers; and 

▪ some teachers are better are teaching math than other teachers (Appendix L). 

Qualitative results for research question two also demonstrated students strongly 

believed a semi-departmentalized classroom structure positively impacted their teachers’ 

mathematics teaching.  Based on their overall results, the components of their teachers’ 

mathematics teaching student participants most highly perceived as positively impacted 

were the mathematics learning environment and mathematics pedagogy.  These two 

components were indicated by all three grade levels, but most highly by Grade 6, by over 

three-fourths of the students.  Further, the order of these results differed for girls as they 

indicated mathematics pedagogy was the most positively impacted component of their 

teachers’ mathematics teaching with the mathematics learning environment second.   

Students’ responses regarding the mathematics learning environment indicated 
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they were more engaged, had more fun while learning, liked the activities more, and 

overall liked math class better in a semi-departmentalized classroom structure than they 

did in a self-contained classroom.  Johnson (2013) reported similar findings in her study 

comparing departmentalization with self-contained classrooms.  Students’ responses 

regarding mathematics pedagogy reflected their beliefs that their mathematics teachers in 

a semi-departmentalized classroom structure had more content knowledge, skills, and 

understanding of mathematics for teaching than did their self-contained classroom 

teachers. 

Students’ perceptions regarding their teachers’ mathematics teaching also 

indicated they believed a semi-departmentalized classroom structure positively impacted 

differentiation in classroom learning and additional support, time allocated to 

mathematics, preparation, and reduced teacher stress.  Grade 5 students indicated 

differentiation was as highly positively impacted as was mathematics pedagogy. Further, 

girls indicated differentiation as positively impacting their teachers’ mathematics teaching 

at three times the rate as did boys.  Hanks (2013) also found students perceived there was 

increased teacher support in her study comparing departmentalization with self-contained 

classrooms in Grade 5.  In Johnson’s (2013) study on the benefits of departmentalization 

for upper elementary students, she found that teachers reported being better able to 

differentiate as compared to when they taught in a self-contained classroom. 

While stress was the lowest of the six components, it was notable that only Grade 

4 students indicated this.  This was likely due to their being the students in the research 

study who had most recently experienced learning in a self-contained classroom structure 

and therefore had more recent experiences by which to compare.  Their responses 
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included their awareness that their mathematics teacher in a semi-departmentalized 

classroom had more time to teach, had less stress, and taught without being worried about 

planning for other subjects.  Strohl et al. (2014) similarly found reduced teacher stress in 

their studies comparing departmentalization with self-contained classrooms. 

Overall, based on results pertaining to research question two, students strongly 

perceived a semi-departmentalized classroom structure positively impacted their teachers’ 

mathematics teaching.  Research questions three and four focused on teacher participants’ 

perceptions regarding the impact of a semi-departmentalized classroom structure on their 

students’ mathematics learning and on their mathematics teaching.  Throughout the 

discussions of research questions three and four, the researcher presents themes indicated 

by teacher participants that were also indicated by student participants. 

Research Question Three 

Research Question Three focused on teachers’ perceptions of the impact of a semi-

departmentalized classroom structure on their students’ mathematics learning.  Based on 

their quantitative and qualitative results, teacher participants very strongly believe their 

students’ mathematics learning was positively impacted by a semi-departmentalized 

classroom structure.  Quantitative results regarding teachers’ perceptions of the impact of 

a semi-departmentalized classroom structure on their students’ mathematics learning 

indicated teachers believed they were better able to: 

▪ plan activities that allow students to construct their knowledge; 

▪ plan activities that connect multiple representations; 

▪ plan activities that better engage students; 

▪ differentiate instruction of the content; 
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▪ reflect on and prepare to meet students’ learning needs; and 

▪ be increasingly aware of students’ specific content learning needs (Appendix M). 

Teachers’ qualitative results for research question three indicated engagement in 

mathematics learning, mathematical proficiency, and differentiated learning and support 

were the areas of student mathematics learning a semi-departmentalized classroom 

structure most positively impacts.  Student participants qualitative data also indicated 

these three themes. 

 The first common theme indicated by both teacher and student participants was 

engagement in mathematics learning.  Students indicated this theme regarding their 

perceptions of the impact of a semi-departmentalized classroom structure on their 

mathematics learning.  This was significant as improved engagement in mathematics 

learning impacts students’ interests, curiosities, and motivations toward their mathematics 

learning, as stated in Chapter IV.  Both teacher and student participants believed a semi-

departmentalized classroom structure positively impacted students’ engagement in 

mathematics learning.  

A second theme indicated by both teacher and student participants was 

mathematics proficiency.  Student participants indicated this theme regarding their 

perceptions of the impact of a semi-departmentalized classroom structure on their 

mathematics learning.  As stated in Chapter IV, mathematical proficiency describes the 

interdependence of components encompassed in students’ learning mathematics including 

conceptual understanding, procedural knowledge and skills, and reasoning abilities (NRC, 

2001). Both teachers and students believed a semi-departmentalized classroom structure 

also positively impacted students’ mathematics proficiency. 
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A third common theme indicated by both teacher and student participants was 

differentiation.  Student participants indicated this theme in their responses to their 

perceptions of the impact of a semi-departmentalized classroom structure on their 

teachers’ mathematics teaching, indicating differentiation in both their classroom learning 

and in additional support.  With both teachers and students indicating this theme, a third 

commonly-indicated area that a semi-departmentalized classroom structure positively 

impacted was differentiated learning and support.  Overall, teachers’ results highly 

indicated their strong beliefs that a semi-departmentalized classroom structure positively 

impacted their student’s mathematics learning.    

Research Question Four 

Research Question Four addressed teachers’ perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics teaching.  Based on their 

quantitative and qualitative results, teacher participants strongly believed their 

mathematics teaching was positively impacted by a semi-departmentalized classroom 

structure.  Quantitative results regarding teachers’ perceptions of the impact of a semi-

departmentalized classroom structure on their mathematics teaching indicated teachers: 

▪ are most capable of teaching mathematics over other content; 

▪ are more knowledgeable about mathematics than they were when teaching in a 

self-contained classroom; 

▪ have grown professionally more in mathematics than when they taught in a self-

contained classroom; 

▪ derive greater benefits from mathematics professional development; 

▪ implement more of what they learn through professional development; 
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▪ plan for deeper conceptual understanding; 

▪ plan for purposeful questioning that encourages student discourse; and 

▪ are more organized and better prepared (Appendix N). 

Teachers’ qualitative results for research question four indicated effectiveness, 

mathematics pedagogy, and preparation were the areas of their mathematics teaching a 

semi-departmentalized classroom structure most positively impacts.  At the time of this 

study, there were no research studies with which to compare teachers’ and students’ 

perceptions of the impact of a semi-departmentalized classroom structure on teacher 

effectiveness in mathematics teaching.  However, there were studies that compared 

departmentalized and self-contained classroom models in which teachers indicated 

departmentalization increased their overall effectiveness (Crayton, 2016; Freiberg, 2014; 

Johnson, 2013; Strohl et al., 2014; Watts, 2012).  

Mathematics pedagogy and preparation were areas of mathematics teaching that 

student participants also indicated a semi-departmentalized classroom structure positively 

impacts.  With the three previously discussed common themes, pedagogy is the fourth 

common theme.  Student participants indicated this theme regarding their perceptions of 

the impact of a semi-departmentalized classroom structure on their teachers’ mathematics 

teaching.  At the time of this study, there were no research studies with which to compare 

teachers’ and students’ perceptions of the impact of a semi-departmentalized classroom 

structure on mathematics pedagogy.  However, there were research studies that compared 

departmentalized and self-contained classroom models in which teachers indicate 

departmentalization positively impacted their mathematics pedagogy (Baker, 2011; 

Crayton, 2016; Johnson, 2013; Rogers, 2014).  The findings of this research study 
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indicated both teachers and students believed a semi-departmentalized classroom structure 

positively impacted mathematics pedagogy. 

The fifth theme commonly indicated by both teachers and students was 

preparation.  Student participants indicated this theme regarding their perceptions of the 

impact of a semi-departmentalized classroom structure on their teachers’ mathematics 

teaching.  At the time of this study, there were no research studies with which to compare 

teachers’ and students’ perceptions of the impact of a semi-departmentalized classroom 

structure on teachers’ preparation for mathematics teaching.  There were, however, 

research studies that compared departmentalized and self-contained classroom models in 

which teachers indicated departmentalization positively impacted their overall preparation 

to teach (Freiberg, 2014; Strohl et al., 2014; Strohl, Schmertzing, & Schmertzing, n.d.).  

The findings of this research study indicated both students and teachers believed a semi-

departmentalized classroom structure positively impacted mathematics pedagogy.  

Students and teachers at the selected school implemented the semi-

departmentalized classroom structure with fidelity.  Based on their responses, findings of 

this research study indicated student participants strongly believed a semi-

departmentalized classroom structure positively impacted their mathematics learning and 

their teachers’ mathematics teaching.  Similarly, based on teacher participants’ responses, 

they, too, strongly believed a semi-departmentalized classroom structure positively 

impacted their students’ mathematics learning and their mathematics teaching.   

Limitations 

 This research study had several limitations that can impact its generalizability. One 

limitation was the participation of only one selected school and its student population.  
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The student population at the selected school is not reflective of the entire population of 

students.  While the results from this study are not readily generalizable, they do provide 

insights into students’ perceptions of the impact of a semi-departmentalized classroom 

structure on their mathematics learning and on their teachers’ mathematics teaching.   

 Another limitation of this study was the teacher and student sample sizes.  The 

sample sizes were restricted not only to teachers and students at the selected school but 

also to those who have been impacted by a semi-departmentalized classroom structure.  A 

further limitation on student sample size was the lack of a common teacher-parent 

communication system in Grade 6, resulting in a significantly lower number of students 

participating as compared to Grades 4 and 5.  These smaller samples sizes may have 

resulted in narrower findings than would have resulted from having larger sample sizes. 

Additionally, the age of some of the student participants may have been a 

limitation.  The younger Grade 4 students may not have been able to separate their 

emotions of caring about their self-contained teachers from their beliefs that their 

mathematics learning is positively impacted by their semi-departmentalized teacher.  This 

may have resulted in these students indicating lower Likert responses regarding their 

perceptions of the impact of a semi-departmentalized classroom structure on their 

mathematics teachers’ teaching as compared to their teacher in a self-contained classroom.  

Participants’ self-reporting was also a limitation in this study.  Students and 

teachers relied on their memories of their learning and teaching experiences as they 

indicated their perceptions of the impact of a semi-departmentalized structure. 

Another limitation of this study was the period in which the researcher had to 

complete the research.  A research study with greater longitudinal data may have provided 



204 

 

different results or may further confirm existing results.  A longer period for this study 

would have allowed the researcher to survey students at the end of their last year in an 

elementary self-contained classroom to compare these with their results at the end of their 

first year in a semi-departmentalized classroom structure. 

Implications 

The mathematics achievement of students in the United States has long been a 

concern (Ball, Hill, & Bass, 2005; Greenberg & Walsh, 2008; Hill, 2010; Ma, 1999; NRC, 

2001; Thames & Ball, 2013; Wu, 2009).  Elementary mathematics is the foundation for all 

mathematics learning (Ball, Thames, & Phelps, 2008; Epstein & Miller, 2011; Ma, 1999; 

NCTM, 2014; NRC, 2001; Wu, 2009).  Research has shown elementary teachers lack the 

mathematics CK and PCK required to teach upper elementary mathematics (Ball, Hill, & 

Bass, 2005; Boaler, 2009; Greenberg & Walsh, 2008; Ma, 1999; Strawhecker, 2004; 

Thames & Ball, 2013; Wu, 2009).   

The findings of this research study have implications for many people interested in 

elementary mathematics education in the United States.  The findings of this study 

indicated support for a semi-departmentalized classroom structure more positively 

impacting mathematics teaching and learning in upper elementary grades than does a self-

contained classroom.  These findings may be useful to those considering elementary 

classroom structures, elementary mathematics education, student learning, teacher 

recruitment and hiring, professional development, budgeting, and teacher preparation. 

For educational administrators, this study offers insights into elementary classroom 

structures.  When considering elementary classroom structures, this study demonstrated 

that a semi-departmentalized classroom structure in Grade 3 and above positively 
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impacted mathematics teaching and learning.  This is supported by the findings of all four 

research questions.  Administrators can consider a semi-departmentalized classroom 

structure for upper elementary grades, moving beyond an instructional model of only self-

contained classrooms or departmentalized classrooms.   

Educational administrators may also find this study useful when considering 

elementary mathematics education.  The results of this study provided insights into the 

positive impacts of a semi-departmentalized classroom structure on mathematics learning 

and teaching in upper elementary grades.  Findings from all four research questions 

demonstrated this outcome.  Among these findings was the increased time allotted for 

mathematics in a semi-departmentalized classroom structure as compared to a self-

contained classroom.   

Students’ mathematics learning was another area to be considered by educational 

administrators regarding this study.  The findings of this study indicated a semi-

departmentalized classroom structure positively impacted mathematics learning in the 

areas of better teacher support and improved differentiated mathematics instruction.  

These were two among the many findings of students’ perceptions of their mathematics 

learning and teachers’ perceptions of their mathematics teaching.  Findings from research 

questions one and four indicated these positive impacts. 

Another area in which educational administrators may find this study useful is 

teacher recruitment and hiring.  Findings of this research study indicated teachers and 

students believed teachers teaching the content areas in which they were most highly 

qualified and about which they were most passionate positively impacted students’ 

mathematics learning. Further, teachers indicated they were more effective when they 
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taught in a semi-departmentalized classroom structure.  Findings from research questions 

two and four supported placing a teacher in an area of strength and passion to more 

positively impact student learning. 

Educational administrators may also consider this study’s implications on 

professional development.  Teacher findings indicated they have higher mathematics CK 

and PCK because their focus on fewer content areas allowed them to participate in more 

mathematics professional development and to implement what they learned.  This is 

supported by the findings of research questions two and four.  Further, supporting teachers 

in a semi-departmentalized classroom structure may allow educational administrators to 

allocate their professional development budgets for greater resultant impacts on 

mathematics teaching and learning.    

This research study may also have implications for teacher preparation programs.  

A semi-departmentalized classroom structure allows teachers to specialize in far fewer 

content areas.  As was the case at the time of this study, in most undergraduate teacher 

preparation programs, methods courses were generalized to an elementary generalist 

teacher and mathematics content courses were rarely required.  However, if upper 

elementary grades utilized a semi-departmentalized classroom structure, pre-service 

teachers could designate their specializations, which would result in coursework more 

deeply focused on content and pedagogical preparation.  Courses could focus on the 

content knowledge and pedagogical content knowledge required for the chosen content 

area.  In the case of elementary mathematics, a deeper focus on pre-service teachers’ 

mathematics content knowledge and pedagogical content knowledge should have far-

reaching implications. 
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Recommendations for Future Research 

 The purpose of this study was to examine the perceptions of teachers and students 

regarding the impact of a semi-departmentalized classroom structure on mathematics 

teaching and learning in upper elementary grades.  The findings of this study indicated a 

semi-departmentalized classroom structure positively impacted mathematics learning and 

teaching in upper elementary grades.  The findings, while important, have limitations that 

led to considerations for future research.  An unexpected area of weakness for this study 

was the lack of focus groups, which was the result of an unforeseen mid-year 

administrative change.  Any future research conducted pertaining to this topic should 

include participant focus groups. 

Future research on this research topic should be conducted at more schools.  The 

potential generalizability of this study could be limited because the findings were from 

one school. Additionally, the population of the students at the selected school was also a 

limitation.  Future research should include replicating this research study at several 

similarly-effective public schools.  Future research should also be conducted by 

replicating this study at several less-effective public schools.  The findings of these future 

research studies would allow researchers to better understand the generalizability of the 

findings of this research study.   

Future research should also be conducted to better understand this research study’s 

finding that students believed more time is allotted for mathematics in a semi-

departmentalized classroom structure.  A quantitative or mixed methods study could be 

conducted at a greater number of schools that transition from a self-contained classroom in 

the early elementary grades to a semi-departmentalized classroom structure in the upper 
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elementary grades. 

Another area for future research includes conducting this study with cohorts of 

students.  The scope of this study was limited by the length of time over which students’ 

perceptions were examined.  Future research should be conducted to examine students’ 

perceptions of the impact of a semi-departmentalized classroom structure on mathematics 

learning and teaching over a longer period by following a cohort of students.  Students 

would complete surveys at the end of their last year in an elementary self-contained 

classroom and again after each ensuing year in a semi-departmentalized classroom 

structure.  This would allow comparison of the findings of a cohort of students.  

Additional avenues for future research would be separate studies exploring the 

themes indicated by students’ perceptions of their mathematics learning and of their 

teachers’ mathematics teaching.  Studies exploring students’ perceptions of their 

mathematics learning would require extensive classroom observations to more closely 

examine specific components of mathematics instructional best practices and their 

relationships to the following:  

▪ engagement in mathematics learning; 

▪ mathematics learning affect;  

▪ mathematics learning disposition;  

▪ improvement in mathematics; and 

▪ mathematical proficiency.  

Other studies could explore students’ perceptions of mathematics teaching.  These would 

also require extensive classroom observations to more closely examine specific 

components of mathematics instructional best practices and their relationships to the 
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following:  

▪ mathematics learning environment; 

▪ mathematics pedagogy;  

▪ differentiation (classroom and additional support); 

▪ teacher preparation; and 

▪ teacher stress. 

Lastly, future research should also be conducted regarding the impact of the 

increased educational testing climate as it pertains to a semi-departmentalized classroom 

structure in upper elementary grades.  A case study could be used to discover how the 

increased testing climate impacts administrators’ decisions regarding classroom structures.  

Similarly, a research study could be conducted with mathematics teachers in a semi-

departmentalized classroom structure in upper elementary grades to explore their 

perceptions of the impacts of the current educational testing climate impacts on their 

mathematics teaching and their students’ mathematics learning. 

This research study has demonstrated that there is another choice for an upper 

elementary classroom structure other than either self-contained classrooms or 

departmentalized classrooms.  There are many factors that impact student learning with 

the teacher being the most significant.  This study has demonstrated that teachers and 

students believed a semi-departmentalized classroom structure positively impacted 

mathematics teaching and learning in upper elementary grades.   

Conclusions 

 Mathematics education in the United States has long been and remains a topic of 

serious national concern.  The problems begin in our elementary schools.  Most often, 
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elementary teachers do not have backgrounds of proficiency and success with 

mathematics which, when unremedied, result in their limited understanding of even 

elementary mathematics content and their inability to engage in the professional best 

practices required to teach mathematics to elementary students.  This failure to prepare our 

youngest students with a solid mathematical foundation initiates a downward spiral of lack 

of student achievement in mathematics, limits students’ development and participation in 

mathematics and mathematics-related courses throughout their schooling, severely 

narrows their college and career choices, and negatively impacts our nation’s economy.  

Moreover, most elementary schools continue to organize their instruction using either a 

centuries-old self-contained model or the middle and high school model of 

departmentalization.  This research study filled a significant gap in research as it 

addressed the viability of a semi-departmentalized classroom structure in upper 

elementary grades and demonstrated its positive impacts on mathematics teaching and 

learning.   

This study revealed that students and teachers strongly perceived a semi-

departmentalized classroom structure positively impacted mathematics learning and 

teaching in upper elementary grades.  Students reported being more engaged, liking math 

more, knowing they’re more proficient, and being better supported by their teachers.  

Teachers responded openly regarding the structure resulting in improvements in their 

mathematics content knowledge and pedagogical content knowledge and skills, 

implementation of professional learning, preparation, and overall effectiveness.  Further 

assessment of these findings showed both groups indicated the structure positively 

impacted five common themes.  In student learning, the two themes were mathematical 
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proficiency and engagement in mathematics learning; in mathematics teaching, the three 

themes were mathematics pedagogy, differentiation, and preparation.   

Mathematics education literature indicates a desperate need for improvement in 

elementary mathematics.  The time is now to employ a classroom structure that empowers 

dedicated mathematics teachers to provide high-quality mathematics instruction for 

elementary students.  Our children, the hope and future of our nation, should wait no 

more. 
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APPENDIX A 

Head of School Letter of Permission to Conduct the Research Study 
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APPENDIX B 

Institutional Review Board Approval 

 

 
 

Institutional Review Board Committee 

 

 
Date:   July 20, 2017 

To:  Maria Franshaw 

From:  Institutional Review Board Committee 

RE:   Notification of IRB Action 

 

Protocol Title:  Teachers’ and Students’ Perceptions of Mathematics Teaching and 

Learning in Semi-departmentalized Upper Elementary Grades 

__________________________________________________________________ 

 

This memorandum is notification that the project referenced above has been reviewed and 

APPROVED as indicated in Federal regulatory statutes 45CFR46. 

 

PLEASE NOTE: 

Upon Approval, the research team is responsible for conducting the research as stated in 

the exempt application reviewed by the IRB which shall include using the most recently 

submitted Informed Consent/Assent Forms (Information Sheet) and recruitment materials.  

 

Any changes to the application may cause this project to require a different level of 

committee review. 

Should any changes need to be made, please submit a Modification Form.  

 

Taiya Fabre 
Dr. Taiya Fabre 

Chair, Institutional Review Board Committee  
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APPENDIX C 

Parent Consent Letter of Introduction 

  

Dear (     ) Parent, 

My name is Maria Franshaw, Mathematics Specialist and Curriculum Coordinator 

at (      ).  I am also a doctoral student at Houston Baptist University. Under the direction 

of program director Dr. Dianne Reed of the College of Education and Behavioral 

Sciences, I invite your child to participate in a research study that I am conducting 

entitled, Teachers’ and Students’ Perceptions of the Impacts of Semi-departmentalization 

in Upper Elementary Grades on Mathematics Teaching and Learning. 

I would like to survey your child about how being a student in a semi- 

departmentalized mathematics classroom has impacted his/her attitude, abilities, and 

achievement in mathematics.  The purpose of this study is to explore students’ perceptions 

of the impacts of semi-departmentalization in upper elementary grades on their 

mathematics learning and on mathematics teaching.  All current (     ) students in grades 

four, five, and six who have been a student in a (     ) semi-departmentalized class will be 

invited to participate in this research.   

With your permission, your child will complete a digital survey about topics such 

as his/her interest in mathematics, attitude toward mathematics, and perceptions of how 

his/her abilities in mathematics have been impacted by semi departmentalization.  The 

survey will take place at school and will take about 10 minutes to complete.  While your 

child may not directly benefit from participating in this research, I hope that this study will 

contribute to existing research on teachers’ and students’ perceptions of the benefits of 

semi-departmentalization as schools make decisions to provide this structure. 

We plan to publish the results of this study and will not include any information 

that would identify your child, you, or any members of your family.  To keep this 

information safe, the digital survey results will remain password protected.  Any data 

analysis done will be completed on a password-protected computer.  Should it be 

necessary to print survey results, any printed copies will remain in a locked file at a 

location other than ROBS.  I plan to keep this study data indefinitely for future research. 

If you have questions about this research, please contact Maria Franshaw, (     ), 

franshawmj@hbu.edu.  

If you have questions about your child’s rights as a research participant, or wish to 

obtain information, ask questions, or discuss any concerns about this study with someone 

other than the researcher, please contact the Houston Baptist, University College of 

Education and Behavioral Sciences, Dr. Dianne, Reed, 7502 Fondren Road, Houston, 

Texas, 77074, 281-649-3035, dreed@hbu.edu. 

 

Sincerely, 

 

 

 

Maria Franshaw 

  

mailto:franshawmj@hbu.edu
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APPENDIX D 

Parent Consent Form 

   

My signature below indicates my permission for my child, ______________________ 

_______________________ to participate in the study entitled, Teachers’ and Students’ 

Perceptions of the Impacts of a Semi-departmentalized Classroom Structure in Upper 

Elementary Grades on Mathematics Teaching and Learning.  I acknowledge that my 

child’s participation in this study is completely voluntary.  In permitting my child to be 

part of the study, I am aware that I may change my mind and withdraw my approval at any 

time.  I am also aware that even in giving my permission, my child may choose to not 

answer a survey question, to stop participating at any time, or not participate in the study. 

  

I understand I will be given a copy of this document for your records and one copy will be 

kept with the research study records.  I also understand any questions I have about the 

study should be answered and by signing I understand what my child will be asked to do.  

I further understand I may contact the researcher, Maria Franshaw, should a question 

arise. 

  

  

My signature below indicates my permission for my child to participate in this study. 

  

  

  

___________________________________  ___________________________ 

Signature      Date 
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APPENDIX E 

Student Assent – Introductory Information 

 

 

Teachers’ and Students’ Perceptions of the Impact 

of a Semi-departmentalized Classroom Structure 

on Mathematics Teaching and Learning 

in Upper Elementary Grades 

 

 

   

Mrs. Franshaw is working on a research project about how teachers are placed in 

classes.  You have been invited to participate in this project because you were in a third or 

fourth grade mathematics class where you had a teacher especially for mathematics.  Mrs. 

Franshaw has some survey questions about being in that class and your mathematics 

learning and attitudes.   

  

Mrs. Franshaw also sent a letter to each of your parents and you’re here today 

because your parents gave their permission.  You may choose to skip any one of the 

questions.  You may also decide that you don’t want to finish the survey even after you’ve 

started.  Are you willing to take the survey? 
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APPENDIX F 

Student Electronic Survey Questions 

Please select the response that best describes you: 

1. Gender: Boy Girl 

2. Age:  8 9 10 11 12 

3. Grade:  4 5 6 

4. Race:  American Indian or Alaskan Native; Asian; Black or 

African  

American; Hispanic or Latino; Native Hawaiian or Pacific Islander; 

White; Bi-racial; Multi-racial; Other 

5. Number of years you had a teacher who focused mostly on teaching 

math, who didn’t teach you all the main subjects:   1     2     3 4     5 

6. At what grade did you first enter ROBS:  PS     K    1     2 3     4 

Choose your response to the following multiple-choice questions:  

agree a lot, agree, agree a little, disagree a little, disagree, and disagree a lot.   

7. I enjoy having different teachers for different subjects. 

8. I enjoy changing classes. 

9. Changing classes helps me focus better. 

10. Changing classes helps me get my energy out. 

11. I have fewer behavior problems in school because I get to change classes. 

12. I am better at making connections with my math thinking when activities are 

interesting and engaging.  

13. I learn math better when I have a teacher who focuses on why each math concept 

works so that I can understand it. 

14. I am a better math student when I learn from a teacher who focuses mostly on 

teaching math. 

15. Math class has more hands-on learning when I have a teacher who focuses mostly on 

teaching math rather than when I had only one teacher who taught me all the subjects. 

16. I learn math better when the teacher plans math activities that are interesting and 

engaging. 

17. I like math class better when I have a teacher who focuses mostly on teaching math. 
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18. I learn math better when my teacher lets me talk about my math thinking in class.  

19. I learn math better when there is more than one way to solve a math problem.  

20. I learn math better when there are activities that let me investigate how the math 

works.  

21. I learn math better when my teacher asks me questions about my math thinking. 

22. I am challenged and interested more in math class when my teacher focuses mostly 

on teaching math instead of more or all subjects. 

23. Some of my teachers are better at teaching math than others. 

24. I would rather have only one teacher who teaches me all the main subject areas. 

25. Math class has more activities when my teacher focuses mostly on teaching math. 

26. I enjoy my school day more because I have more than one teacher. 

27. I think my teachers are better teachers when they can focus on a subject they’re good 

at. 

28. Some of my teachers know more about teaching math than others. 

29. My current math teacher has more time to help me with math than my teachers did 

when they taught me all subjects. 

30. Some of my teachers are better at math than others.  

31. I like having a teacher who focuses on teaching math instead of having to teach me 

all the main subjects. 

32. My math teacher can explain things better than the teachers who taught me all the 

subjects when I was younger. 

33. I would rather be in only one classroom with one group of students for all my main 

subjects because it’s better for me. 

34. My teachers are more organized when they teach fewer subjects. 

35. Sometimes I have felt like I know more math than my teacher did. 

36. I am happier having a different teacher for each of my main classes. 

37. My teachers are more prepared to teach when they have fewer subjects. 

38. I think my teachers who have taught me only one or two subjects have known me as 

well as my teachers did when I only had one teacher for all subjects. 

39. Sometimes I have felt like my math teacher didn’t understand my math thinking. 

40. My current teachers care about me as a person. 

41. I am more satisfied with school because I have more teachers, not just one teacher. 

42. My teachers knew me better when I only had one teacher and stayed in one classroom  

throughout the day.  

 

Open response: 

43. What else would you like to share about your experiences with having more than one 

teacher?  

44. What else would you like to share about your experiences with changing classes?  

45. What are some things you would like to see changed about changing classes? 

46. What else would you like to share about your experiences with having a teacher who 

focuses mostly on teaching you math? 

47. What else would you like to share about your math learning when you have a teacher 

who focuses mostly on teaching math? 

 

  



241 

 

APPENDIX G 

Teacher Consent Form 

 

I, ________________________ (teacher), am being invited to participate in a research 

study that will be conducted at River Oaks Baptist School by Maria Franshaw, doctoral 

student at Houston Baptist University and mathematics specialist and coordinator at River 

Oaks Baptist School.  The study is entitled Teachers’ and Students’ Perceptions of the 

Impacts of a Semi-departmentalized Classroom Structure in Upper Elementary Grades on 

Mathematics Teaching and Learning.  Study participants will include teachers who have 

taught in the semi-departmentalized model and students who have been at the school at 

least two years with one of those years in a semi-departmentalized classroom model.  

 

The purpose of this study will be to examine the perceptions of teachers and students 

regarding mathematics teaching and learning in semi-departmentalized upper elementary 

grades.  The study will focus on teachers’ and students’ perceptions of mathematics 

teaching and learning in third and fourth grade classrooms.  This study will be conducted 

during the 2017-18 school year. 

 

I understand that my survey responses will be anonymous and that I will not be identified 

by name.  I further understand that I may decline to answer any of the survey questions.  

My signature below indicates my willingness to voluntarily participate in this study.  If at 

any time I have questions regarding the research, I understand that I may contact Maria 

Franshaw, researcher, at 713.725.0587, or Dr. Dianne Reed, program director, at 

281.649.3035 or dreed@hbu.edu. 

 

The careful coding of the responses and noninvasive nature of this study insures no risks 

for me. 

 

 

__________________________________  ______________________ 

Signature      Date 
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APPENDIX H 

Teacher Electronic Survey Questions 

Part I: Demographic Data 

Please select the response that best describes you: 

1. Male Female 

2. Years of Service: 1-3; 4-6; 7-10; 11-15; 16-20; 21-25; 26-30; 30+ 

3. Number of years you taught self-contained: 1-3; 4-6; 7-10; 11-15; 16+  

4. Number of years you taught semi-departmentalized: 1-3; 4-6; 7-10; 11+ 

5. Highest degree attained:  

Bachelor’s; Masters; Doctorate 

6. Certification: Yes No;   if yes, select one: EC-4; EC-6; 4-8; 6-12 

7. Race: American Indian or Alaskan Native; Asian; Black or African  

American; Hispanic or Latino; Native Hawaiian or Pacific Islander; 

White; Bi-racial; Multi-racial; other 

Open response 

8. Undergraduate major  

9.             Graduate major(s)  

Part II: Multiple Choice Questions 

Choose your response to the following multiple-choice questions: 

strongly agree, agree, moderately agree, moderately disagree, disagree, and strongly  

disagree; not applicable. 

10. I believe I am most capable of teaching the current content area(s) I teach. 

11. Planning for teaching fewer content areas allows me to plan more deeply than I 

would be able to if teaching all content areas. 

12. I know my students well. 
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13. I am more knowledgeable now about the content I currently teach than I would be 

if I were teaching all content areas. 

14. I get greater benefits from professional development in the areas I currently teach 

than I would if I taught all content areas.  

15. I have more time to plan for teaching for deeper conceptual understanding when I 

teach fewer content areas. 

16. I prefer to teach only those content areas of which I am most capable rather than 

all subjects in a self-contained classroom. 

17. Planning for teaching fewer content areas allows me to better plan to meet my 

students’ learning needs in those content areas. 

18. Semi-departmentalized teaching has allowed me to remain connected to my 

students as individuals. 

19. I observe that the students appear to enjoy changing classes. 

20. When my students are more engaged, they are better able to make connections in 

their learning. 

21. I am better at teaching certain content areas than other content areas.  

22. I had a choice in the content area(s) I currently teach. 

23. Planning learning and instruction for fewer content areas allows me to better 

differentiate instruction. 

24. I have a good rapport with all the students I teach. 

25. I observe that the students in the grade level I teach appear to enjoy being in 

different classes. 

26. I have grown professionally more in the content areas I teach when I teach fewer 

content areas than when I teach all core content areas (self-contained). 

27. I am better able to plan for purposeful questioning that encourages student 

discourse about the content when I teach fewer content areas. 

28. I am happier/more satisfied in my work teaching fewer content areas than I would 

be teaching all content areas. 

29. I am a more organized teacher when I teach fewer content areas. 

30. I observe that the students in the grade level I teach appear to enjoy having more 

than one teacher. 

31. I have more time to plan activities that better engage the students when I teach 

fewer content areas. 

32. I prefer to teach all content areas/ self-contained. 

33. Teaching fewer content areas has allowed me to implement more of what I’ve 

learned from professional development opportunities. 

34. I am better prepared to teach each day when I teach fewer content areas. 

35. I would know my students better if I taught all content areas to only one class. 

36. I observe my students having more behavioral problems because they have more 

than one teacher. 

37. I have more time to reflect on and prepare for student learning when I teach fewer 

content areas. 

38. I am better able to plan for activities that allow students to construct their own 

knowledge because I teach fewer content areas. 

39. I observe that students changing classrooms lessens their behavior problems. 

40. I have greater job satisfaction because I teach fewer content areas. 
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41. I am better able to support learning of the content I teach when I teach fewer 

content areas. 

42. I have more time to plan for math activities that connect multiple representations 

of the math content when I teach fewer content areas. 

43. Planning to teach fewer content areas is less stressful for me than planning to teach 

all content areas. 

44. I am more aware of my students’ specific learning needs in the content area(s) I 

teach when I teach fewer content areas. 

 

Open Response: 

45. What additional information would you like to share about your teaching in a 

semi-departmentalized classroom structure? 

46. What additional information would you like to share about student learning in a 

semi-departmentalized classroom structure? 

47. What do you see as the most important benefits of semi 

departmentalization/teaching fewer content areas? 

48. What are some areas of semi-departmentalization that you would like to see 

changed? 
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APPENDIX I 

Short-form Teacher Survey – Reed (2002) 

Reprinted with permission  

 

1. Fourth grade students are successful interacting with for core subject 

teachers most of the time. 

2. Fourth grade students are successful managing materials for four 

classrooms. 

3. Fourth grade students are successful refocusing after transitioning between 

classrooms. 

4. Fourth grade students are successful academically with the four teacher 

model. 

5. The rotation of homework is successful. 

6. Fourth grade students are provided sufficient time to complete class 

assignments. 

7. I am able to provide assistance to students on difficult assignments. 

8. I am accessible for conferencing in the four teacher model. 

 

Comments: 

What do you like about the four teacher instructional model? 

 

What do you dislike about the four teacher instructional model? 
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APPENDIX J 

Short-form Student Survey – Reed (2002) 

Reprinted with permission  

 

1. I enjoy having four teachers. 

2. I am successful managing materials for four classrooms. 

3. I am able to focus easily after changing classes. 

4. I have enough time to complete class assignments. 

5. I am successful academically with the four teacher model. 

6. My teachers have enough time to provide the assistance that I need in class. 

7. I have enough time to complete homework assignments. 

8. I like changing classes every 60-70 minutes. 

 

Comments: 

What do you like about having four teachers every school day? 

 

What do you dislike about having four teachers every school day?  
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APPENDIX K 

Student Participants’ Answers to Survey Questions Pertaining to Research Question One 

 

Table K1 

Grade 4 Student Participants’ Research Question One Answers and Likert Percentages 

 

Survey Question 

Student Responses 

Agree a  

  lot 

Agree Agree a  

  little 

Disagree  

  a little 

Disagree Disagree  

   a lot 

Question  

  skipped 

12. I am better at making 

connections with my math 

thinking when activities in 

math class are interesting 

and engaging. 

 

 

31* 

56.36%** 

 

 

16 

29.09% 

 

3 

5.45% 

 

2 

3.64% 

 

0 

0.00% 

 

3 

5.45% 

 

1 

13. I learn math better 

when I have a teacher who 

focuses on why each 

concept works so I can 

understand it. 

 

 

32 

57.14% 

 

13 

23.21% 

 

5 

8.93% 

 

3 

5.36% 

 

1 

1.79% 

 

2 

3.57% 

 

0 

14. I am a better math 

student when I learn from 

a teacher who focuses 

mostly on teaching math. 

 

 

24 

43.64% 

 

 

16 

29.09% 

 

7 

12.73% 

 

2 

3.64% 

 

 

3 

5.45% 

 

3 

5.45% 

 

1 

16. I learn math better 

when the teacher plans 

math activities that are 

interesting and engaging. 

 

 

39 

72.22% 

 

 

9 

16.67% 

 

5 

9.26% 

 

0 

0.00% 

 

1 

1.85% 

 

0 

0.00% 

 

2 

17. I like math class better 

when I have a teacher who 

focuses mostly on 

teaching math. 

 

 

25 

47.17% 

 

17 

32.08% 

 

4 

7.55% 

 

1 

1.89% 

 

1 

1.89% 

 

5 

9.43% 

 

3 

 

29. My current math 

teacher has more time to 

help me with math than 

my teachers did when I 

was younger. 

 

 

19 

36.54% 

 

15 

28.85% 

 

10 

19.23% 

 

3 

5.77% 

 

3 

5.77% 

 

2 

3.85% 

 

4 

32. My math teacher can 

explain things better than 

the teachers who taught 

me all the subjects when I 

was younger. 

 

18 

33.96% 

 

12 

22.64% 

 

 

12 

22.64% 

 

6 

11.32% 

 

2 

3.77% 

 

3 

5.66% 

 

3 

        
Note.  n = 56 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 

  



248 

 

Appendix K (Continued) 

Table K2 

Grade 5 Student Participants’ Research Question One Answers and Likert Percentages 

 

Survey Question 

Student Responses 

Agree a  

  lot 

Agree Agree a  

  little 

Disagree  

  a little 

Disagree Disagree 

   a lot 

Question 

  skipped 

12. I am better at making 

connections with my 

math thinking when 

activities in math class 

are interesting and 

engaging. 

 

 

33* 

66.00%** 

 

 

10 

20.00% 

 

  7 

14.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

13. I learn math better 

when I have a teacher 

who focuses on why each 

concept works so I can 

understand it. 

 

 

32 

64.00% 

 

 

12 

24.00% 

 

  6 

12.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

14. I am a better math 

student when I learn 

from a teacher who 

focuses mostly on 

teaching math. 

 

 

16 

32.00% 

 

 

16 

32.00% 

 

11 

22.00% 

 

  5 

10.00% 

 

0 

0.00% 

 

2 

4.00% 

 

0 

16. I learn math better 

when the teacher plans 

math activities that are 

interesting and engaging. 

 

 

32 

64.00% 

 

 

10 

20.00% 

 

  6 

12.00% 

 

1 

2.00% 

 

1 

2.00% 

 

0 

0.00% 

 

0 

17. I like math class 

better when I have a 

teacher who focuses 

mostly on teaching math. 

 

23 

46.94% 

 

13 

26.53% 

 

  9 

18.37% 

 

2 

4.08% 

 

0 

0.00% 

 

2 

4.08% 

 

1 

 

        

29. My current math 

teacher has more time to 

help me with math than 

my teachers did when I 

was younger. 

 

 

13 

26.53% 

 

16 

32.65% 

 

  8 

16.33% 

 

11 

22.45% 

 

1 

2.04% 

 

0 

0.00% 

 

1 

32. My math teacher can 

explain things better than 

the teachers who taught 

me all the subjects when 

I was younger. 

 

21 

42.86% 

 

20 

40.82% 

 

 

4 

8.16% 

 

2 

4.08% 

 

1 

2.04% 

 

1 

2.04% 

 

1 

        
Note.  n = 50 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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Appendix K (Continued) 

Table K3 

Grade 6 Student Participants’ Research Question One Answers and Likert Percentages 

 

Survey Question 

Student Responses 

Agree a  

  lot 

Agree Agree a  

  little 

Disagree 

a little 

Disagree Disagree 

a lot 

Question 

  skipped 

12. I am better at making 

connections with my math 

thinking when activities in 

math class are interesting and 

engaging. 

 

 

21* 

65.63%** 

 

 

  7 

21.88% 

 

  4 

12.50% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

13. I learn math better when I 

have a teacher who focuses on 

why each concept works so I 

can understand it. 

 

 

20 

62.50% 

 

 

  8 

25.00% 

 

3 

9.38% 

 

0 

0.00% 

 

0 

0.00% 

 

1 

3.13% 

 

0 

14. I am a better math student 

when I learn from a teacher 

who focuses mostly on 

teaching math. 

 

 

21 

65.63% 

 

 

10 

31.25% 

 

0 

0.00% 

 

1 

3.13% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

16. I learn math better when 

the teacher plans math 

activities that are interesting 

and engaging. 

 

 

20 

62.50% 

 

 

  8 

25.00% 

 

1 

3.13% 

 

1 

3.13% 

 

0 

0.00% 

 

1 

3.13% 

 

1 

17. I like math class better 

when I have a teacher who 

focuses mostly on teaching 

math. 

 

 

20 

64.52% 

 

  5 

16.13% 

 

4 

12.90% 

 

1 

3.23% 

 

1 

3.23% 

 

0 

0.00% 

 

1 

 

29. My current math teacher 

has more time to help me with 

math than my teachers did 

when I was younger. 

 

 

11 

34.38% 

 

12 

37.50% 

 

  4 

12.50% 

 

2 

6.25% 

 

1 

3.13% 

 

2 

6.25% 

 

0 

32. My math teacher can 

explain things better than the 

teachers who taught me all the 

subjects when I was younger. 

 

19 

59.38% 

 

  6 

18.75% 

 

 

  4 

12.50% 

 

2 

6.25% 

 

0 

0.00% 

 

1 

3.13% 

 

0 

        

Note.  n = 32 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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Appendix K (Continued) 

Table K4 

All Student Participants’ Research Question One Answers and Likert Percentages 

 

Survey Question 

Student Responses 

Agree a  

  lot 

Agree Agree a  

  little 

Disagree  

  a little 

Disagree Disagree  

   a lot 

Question  

  skipped 

12. I am better at making 

connections with my math 

thinking when activities in 

math class are interesting 

and engaging. 

 

 

85* 

62.04%** 

 

33 

24.09% 

 

14 

10.22% 

 

2 

1.46% 

 

0 

0.00% 

 

3 

2.19% 

 

1 

13. I learn math better 

when I have a teacher who 

focuses on why each 

concept works so I can 

understand it. 

 

 

84 

60.87% 

 

33 

23.91% 

 

14 

10.14% 

 

3 

2.17% 

 

1 

0.72% 

 

3 

2.17% 

 

0 

14. I am a better math 

student when I learn from 

a teacher who focuses 

mostly on teaching math. 

 

 

61 

44.53% 

 

42 

30.66% 

 

18 

13.14% 

 

8 

5.84% 

 

3 

2.19% 

 

5 

3.65% 

 

1 

16. I learn math better 

when the teacher plans 

math activities that are 

interesting and engaging. 

 

 

91 

67.41% 

 

27 

20.00% 

 

12 

  8.89% 

 

2 

1.48% 

 

2 

1.48% 

 

1 

0.75% 

 

3 

17. I like math class better 

when I have a teacher who 

focuses mostly on teaching 

math. 

 

 

68 

51.13% 

 

35 

26.32% 

 

17 

12.78% 

 

4 

3.01% 

 

2 

1.50% 

 

7 

5.26% 

 

5 

 

29. My current math 

teacher has more time to 

help me with math than my 

teachers did when I was 

younger. 

 

 

43 

32.33% 

 

43 

32.33% 

 

22 

16.54% 

 

16 

12.03% 

 

5 

3.76% 

 

4 

3.01% 

 

5 

32. My math teacher can 

explain things better than 

the teachers who taught me 

all the subjects when I was 

younger. 

 

58 

43.28% 

 

38 

28.36% 

 

 

20 

14.93% 

 

10 

  7.46% 

 

3 

2.24% 

 

5 

3.73% 

 

4 

        

Note.  N = 138 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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APPENDIX L 

Student Participants’ Answers to Survey Questions Pertaining to Research Question Two 

Table L1 

 

Grade 4 Student Participants’ Research Question Two Answers and Likert Percentages 
 

Survey Question 

Student Responses 

Agree a  

    lot 

Agree Agree a  

  little 

Disagree 

a little 

Disagree Disagree 

a lot 

Question 

  skipped 

15. Math class has more 

hands-on learning when I 

have a teacher who focuses 

mostly on teaching math 

rather than when I had only 

one teacher who taught me 

all the subjects. 

 

18* 

36.73%** 

 

20 

40.82% 

 

  8 

16.33% 

 

2 

4.08% 

 

1 

2.04% 

 

0 

0.00% 

 

7 

 

        

22. I am challenged and 

interested more in math 

class when my teacher 

focuses mostly on teaching 

math. 
 

 

20 

37.74% 

 

16 

30.19% 

 

10 

18.87% 

 

0 

0.00% 

 

2 

3.77% 

 

5 

9.43% 

 

3 

23. Some of my teachers are 

better at teaching math than 

other teachers. 
 

 

21 

39.62% 

 

 

13 

24.53% 

 

14 

26.47% 

 

2 

3.77% 

 

0 

0.00% 

 

3 

5.66% 

 

3 

 

25. Math class has more 

activities when my teacher 

focuses mostly on teaching 

math. 
 

 

17 

31.48% 

 

 

17 

31.48% 

 

12 

22.22% 

 

5 

9.26% 

 

0 

0.00% 

 

3 

5.56% 

 

2 

27. I think my teachers are 

better teachers when they 

can focus on a subject 

they’re good at. 
 

 

31 

56.36% 

 

15 

27.27% 

 

4 

7.27% 

 

1 

1.82% 

 

1 

1.82% 

 

3 

5.45% 

 

1 

29. My current math teacher 

has more time to help me 

with math than my teachers 

did when they taught me all 

subjects. 
 

 

19 

36.54% 

 

15 

28.85% 

 

10 

19.23% 

 

3 

5.77% 

 

3 

5.77% 

 

2 

3.85% 

 

4 

30. Some of my teachers are 

better at math than other 

teachers. 
 

 

19 

35.19% 

 

13 

24.07% 

 

  9 

16.67% 

 

7 

12.96% 

 

2 

3.70% 

 

4 

7.41% 

 

2 

31. I like having a teacher 

who focuses on teaching 

math instead of having to 

teach me all the main 

subjects. 
 

 

28 

51.85% 

 

14 

25.93% 

 

 

  6 

11.11% 

 

4 

7.41% 

 

0 

0.00% 

 

2 

3.71% 

 

2 

37. My teachers are more 

prepared to teach when they 

have fewer subjects. 
 

 

22 

42.31% 

 

16 

30.77% 

 

  8 

15.38% 

 

2 

3.85% 

 

2 

3.85% 

 

2 

3.85% 

 

4 

  Note.  n = 56 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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Appendix L (Continued) 

Table L2 

Grade 5 Student Participants’ Research Question Two Answers and Likert Percentages 

Survey Question 

Student Responses 

Agree a  

   lot 

Agree Agree a  

  little 

Disagree 

a little 

Disagree Disagree 

a lot 

Question 

skipped 

15. Math class has more 

hands-on learning when I 

have a teacher who focuses 

mostly on teaching math 

rather than when I had only 

one teacher who taught me 

all the subjects. 

 

 

20* 

40.82%** 

 

16 

32.65% 

 

10 

20.41% 

 

2 

4.08% 

 

1 

2.04% 

 

0 

0.00% 

 

1 

 

22. I am challenged and 

interested more in math 

class when my teacher 

focuses mostly on teaching 

math. 

 

 

20 

41.67% 

 

11 

22.92% 

 

12 

25.00% 

 

4 

8.33% 

 

1 

2.08% 

 

0 

0.00% 

 

2 

 

23. Some of my teachers 

are better at teaching math 

than other teachers. 

 

 

20 

40.00% 

 

 

14 

28.00% 

 

  5 

10.00% 

 

4 

8.00% 

 

3 

6.00% 

 

4 

8.00% 

 

0 

 

25. Math class has more 

activities when my teacher 

focuses mostly on teaching 

math. 

 

 

14 

28.00% 

 

 

14 

28.00% 

 

11 

22.00% 

 

  8 

16.00% 

 

3 

6.00% 

 

0 

0.00% 

 

0 

27. I think my teachers are 

better teachers when they 

can focus on a subject 

they’re good at. 

 

 

31 

62.00% 

 

10 

20.00% 

 

  8 

16.00% 

 

1 

2.00% 

 

0 

2.00% 

 

0 

0.00% 

 

0 

29. My current math 

teacher has more time to 

help me with math than my 

teachers did when they 

taught me all subjects. 

 

 

13 

26.53% 

 

16 

32.65% 

 

  8 

16.33% 

 

11 

22.45% 

 

1 

2.04% 

 

0 

0.00% 

 

1 

30. Some of my teachers 

are better at math than 

other teachers. 

 

 

22 

44.90% 

 

13 

26.53% 

 

  8 

16.33% 

 

3 

6.12% 

 

2 

4.80% 

 

1 

2.04% 

 

1 

31. I like having a teacher 

who focuses on teaching 

math instead of having to 

teach me all the main 

subjects. 

 

 

19 

38.78% 

 

17 

34.69% 

 

 

11 

22.45% 

 

0 

0.00% 

 

2 

4.08% 

 

0 

0.00% 

 

1 

37. My teachers are more 

prepared to teach when 

they have fewer subjects. 

 

20 

42.55% 

 

19 

40.43% 

 

  5 

10.64% 

 

3 

6.38% 

 

0 

0.00% 

 

0 

0.00% 

 

3 

        

Note.  n = 50 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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Appendix L (Continued) 

Table L3 

Grade 6 Student Participants’ Research Question Two Answers and Likert Percentages 

Survey Question 

Student Responses 

Agree a  

    Lot 

Agree Agree a  

  little 

Disagree   

  a little 

Disagree Disagree   

   a lot 

Question 

  skipped 

15. Math class has more 

hands-on learning when I 

have a teacher who focuses 

mostly on teaching math 

rather than when I had 

only one teacher who 

taught me all the subjects. 

 

 

21* 

65.63%** 

 

  5 

15.63% 

 

1 

3.13% 

 

3 

9.38% 

 

0 

0.00% 

 

1 

3.13% 

 

1 

 

22. I am challenged and 

interested more in math 

class when my teacher 

focuses mostly on teaching 

math. 

 

 

24 

75.00% 

 

  5 

15.63% 

 

2 

6.25% 

 

0 

0.00% 

 

0 

0.00% 

 

1 

3.13% 

 

0 

23. Some of my teachers 

are better at teaching math 

than other teachers. 

 

 

20 

64.52% 

 

 

  6 

19.35% 

 

3 

9.68% 

 

2 

6.45% 

 

0 

0.00% 

 

0 

0.00% 

 

1 

 

25. Math class has more 

activities when my teacher 

focuses mostly on teaching 

math. 

 

 

15 

46.88% 

 

 

  9 

28.13% 

 

  4 

12.50% 

 

2 

6.25% 

 

1 

3.13% 

 

1 

3.13% 

 

0 

27. I think my teachers are 

better teachers when they 

can focus on a subject 

they’re good at. 

 

 

25 

78.13% 

 

  5 

15.63% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

0.00% 

 

2 

6.25% 

 

0 

29. My current math 

teacher has more time to 

help me with math than my 

teachers did when they 

taught me all subjects. 

 

 

11 

34.38% 

 

12 

37.50% 

 

  4 

12.50% 

 

2 

6.25% 

 

1 

3.13% 

 

2 

6.25% 

 

0 

30. Some of my teachers 

are better at math than 

other teachers. 

 

 

19 

59.38% 

 

  6 

18.75% 

 

3 

9.38% 

 

2 

6.25% 

 

0 

0.00% 

 

2 

6.25% 

 

0 

31. I like having a teacher 

who focuses on teaching 

math instead of having to 

teach me all the main 

subjects. 

 

 

21 

65.63% 

 

  8 

25.00% 

 

 

1 

22.45% 

 

2 

6.25% 

 

0 

0.0% 

 

0 

0.00% 

 

0 

37. My teachers are more 

prepared to teach when 

they have fewer subjects. 

 

 

18 

56.25% 

 

11 

34.38% 

 

3 

9.38% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

0.00% 

 

0 

Note.  n = 32 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses. 
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Appendix L (Continued) 

Table L4 

All Student Participants’ Research Question Two Answers and Likert Percentages 

Survey Question 

Student Responses 

Agree a  

    lot 

Agree Agree a  

  little 

Disagree  

  a little 

Disagree Disagree       

   a lot 

Question 

  skipped 

15. Math class has more 

hands-on learning when I 

have a teacher who 

focuses mostly on teaching 

math rather than when I 

had only one teacher who 

taught me all the subjects. 

 

 

59* 

45.74%** 

 

41 

31.78% 

 

19 

14.73% 

 

  7 

  5.43% 

 

2 

1.55% 

 

1 

0.78% 

 

9 

 

22. I am challenged and 

interested more in math 

class when my teacher 

focuses mostly on teaching 

math. 

 

64 

48.12% 

 

32 

24.06% 

 

24 

18.05% 

 

  4 

  3.01% 

 

3 

2.26% 

 

6 

4.51% 

 

5 

        

23. Some of my teachers 

are better at teaching math 

than other teachers. 

 

 

61 

45.52% 

 

33 

24.63% 

 

22 

16.42% 

 

  8 

  5.97% 

 

3 

2.24% 

 

7 

5.22% 

 

4 

 

25. Math class has more 

activities when my teacher 

focuses mostly on teaching 

math. 

 

 

46 

33.82% 

 

40 

29.41% 

 

27 

19.85% 

 

15 

11.03% 

 

4 

2.94% 

 

4 

2.94% 

 

2 

27. I think my teachers are 

better teachers when they 

can focus on a subject 

they’re good at. 

 

87 

63.50% 

 

30 

21.90% 

 

12 

8.76% 

 

  2 

  1.46% 

 

1 

0.73% 

 

5 

3.65% 

 

1 

        

29. My current math 

teacher has more time to 

help me with math than 

my teachers did when they 

taught me all subjects. 

 

 

43 

32.33% 

 

43 

32.33% 

 

22 

16.54% 

 

16 

12.03% 

 

5 

3.76% 

 

4 

3.01% 

 

5 

30. Some of my teachers 

are better at math than 

other teachers. 

 

 

60 

44.44% 

 

32 

23.70% 

 

20 

14.81% 

 

12 

  8.89% 

 

4 

2.96% 

 

7 

5.19% 

 

3 

31. I like having a teacher 

who focuses on teaching 

math instead of having to 

teach me all the main 

subjects. 

 

 

68 

50.37% 

 

39 

28.89% 

 

 

18 

13.33% 

 

  6 

  4.44% 

 

2 

1.48% 

 

2 

1.48% 

 

3 

37. My teachers are more 

prepared to teach when 

they have fewer subjects. 

 

 

60 

45.80% 

 

46 

35.11% 

 

16 

12.21% 

 

  5 

  3.82% 

 

2 

1.53% 

 

2 

1.53% 

 

7 

Note.  N = 138 including “Question Skipped.”  * = frequency.  ** = percentage of Likert scale responses.  
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APPENDIX M 

All Teacher Participant Research Question Three Responses 

Survey Question 

Mathematics Teacher Participant Responses 

Strongly  

  agree 

Agree Moderately 

agree 

Moderately 

disagree 

Disagree Strongly 

disagree  

17. Planning for 

teaching fewer 

content areas 

allows me to better 

plan to meet my 

students’ learning 

needs in those 

content areas. 

 

 

    5* 

100%** 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

20. When my 

students are more 

engaged, they are 

better able to make 

connections in 

their learning. 

 

 

    5 

100% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

23. Planning 

learning and 

instruction for 

fewer content 

areas allows me to 

better differentiate 

instruction. 

 

 

    5 

100% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

31. I have more 

time to plan 

activities that 

better engage my 

students when I 

teach fewer 

content areas. 

 

 

  4 

80% 

 

1 

20% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

37. I have more 

time to reflect on 

and prepare for 

student learning 

when I teach fewer 

content areas. 

 

 

    5 

100% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

0 

0% 
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Appendix M (continued) 

Survey Question 

Teacher Participant Responses 

Strongly  

  agree 

Agree Moderately  

     agree 

Moderately  

   disagree 

Disagree Strongly 

disagree  

38. I am better 

able to plan for 

activities that 

allow students to 

construct their 

own knowledge 

when I teach ewer 

content areas. 

 

 

  3 

60% 

 

2 

40% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

   0 

   0% 

41. I am better 

able to support 

learning of the 

content I teacher 

when I teach fewer 

content areas. 

 

 

  3 

60% 

 

  2 

40% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

   0 

   0% 

42. I have more 

time to plan for 

math activities that 

connect multiple 

representations of 

the math content 

when I teach fewer 

content areas. 

 

 

  4 

80% 

 

  1 

20% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

 

   0 

   0% 

44. I am more 

aware of my 

students’ specific 

learning needs in 

the content areas I 

teach when I teach 

fewer content 

areas. 

 

 

  4 

80% 

 

  1 

20% 

 

0 

0% 

 

0 

0% 

 

0 

0% 

 

 

   0 

   0% 

Note.  * = frequency.  ** = percentage of Likert scale responses. 
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APPENDIX N 

All Teacher Participant Research Question 4 Responses 

Survey Question 

Teacher Participant Responses 

Strongly  

  agree 

Agree Moderately   

     agree 

Moderately   

  disagree 

Disagree Strongly 

disagree  

10. I believe I am 

most capable of 

teaching the current 

content area(s) I 

teach. 

 

 

    4 

  80% 

 

  1 

20% 

 

      0 

      0% 

 

    0 

    0% 

 

0 

0% 

 

0 

0% 

11. Planning for 

teaching fewer 

content areas allows 

me to plan more 

deeply than I would 

be able to if teaching 

all content areas. 

 

 

    5 

100% 

 

 0 

 0% 

 

      0 

      0% 

 

    0 

    0% 

 

0 

0% 

 

0 

0% 

13. I am more 

knowledgeable now 

about the content I 

currently teach than 

I would be if I were 

teaching all content 

areas. 

 

 

    4 

  80% 

 

  1 

20% 

 

      0 

      0% 

 

    0 

    0% 

 

0 

0% 

 

0 

0% 

14. I get greater 

benefits from 

professional 

development in the 

areas I currently 

teach than I would if 

I taught all content 

areas. 

 

 

    5 

100% 

 

 0 

 0% 

 

      0 

      0% 

 

    0 

    0% 

 

0 

0% 

 

0 

0% 

15. I have more time 

to plan teaching for 

deeper conceptual 

understanding when 

I teach fewer content 

areas.  

 

    5 

100% 

 

 0 

 0% 

 

      0 

      0% 

  

    0 

    0% 

 

0 

0% 

 

0 

0% 
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Appendix N (continued) 

Survey Question 

Teacher Participant Responses 

Strongly  

  agree 

Agree Moderately   

     agree 

Moderately   

  disagree 

Disagree Strongly   

disagree  

21. I am better at 

teaching certain 

content areas than 

other content areas. 
 

 

    2 

  40% 

 

  2 

40% 

 

    0 

    0% 

 

  0 

  0% 

 

  1 

20% 

 

   0 

   0% 

26. I have grown 

professionally more 

in the content areas I 

teach when I teach 

fewer content areas 

than when I teach all 

core content areas 

(self-contained). 
 

 

    4 

  80% 

 

  1 

20% 

 

    0 

    0% 

 

  0 

  0% 

 

 0 

 0% 

 

 

   0 

   0% 

27. I am better able 

to plan for 

purposeful 

questioning that 

encourages student 

discourse about the 

content when I teach 

fewer content areas. 
 

 

    3 

 60% 

 

      1 

    20% 

 

   1 

 20% 

 

      0 

      0% 

 

   0 

   0% 

 

 

    0 

    0% 

29. I am a more 

organized teacher 

when I teach fewer 

content areas. 

 

    5 

100% 

 

     0 

     0% 

 

  0 

  0% 

 

      0 

      0% 

 

   0 

   0% 

 

 

   0 

   0% 

33. Teaching fewer 

content areas has 

allowed me to 

implement more of 

what I’ve learned 

from professional 

development 

opportunities. 
 

 

    5 

100% 

 

     0 

     0% 

 

  0 

  0% 

 

      0 

      0% 

 

   0 

   0% 

 

 

   0  

   0% 

34. I am better 

prepared to teach 

each day when I 

teach fewer content 

areas. 

 

    5 

100% 

 

     0 

     0% 

 

  0 

  0% 

 

      0 

      0% 

 

   0 

   0% 

 

 

0 

0% 

Note.  * = frequency.  ** = percentage of Likert scale responses.   
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