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ABSTRACT 
 
 This study documented the alignment between state curriculum standards and the 

treatment of fraction concepts and computation in popular elementary and middle grades 

mathematics textbooks.  Grade-level Learning Expectations (GLEs) from the five most 

populous states that use a system of statewide textbook adoption and the five most 

populous states that are “open territory” comprised the state sample, while two popular 

elementary (K-6) textbook series and two popular middle grades (6-8) textbook series 

represented the textbook sample. State GLEs and textbook instructional segments were 

coded to a set of generalized learning expectations related to fraction concepts and 

computation.  The generalized learning expectations were developed based on a review 

of state GLEs and research related to student learning of fractions.  They provided a 

common grain size and language by which to code the various state GLEs and textbooks. 

Results revealed varying degrees of alignment across the ten state GLEs and four 

textbook series. In general, the alignment of GLEs to textbook instructional segments was 

greater than the alignment of textbook instructional segments to GLEs.  That is, while a 

high percent of a state’s GLEs corresponded to textbook instructional segments, there are 

often many other instructional segments in the textbook series that do not correspond to 

any state GLEs or correspond to GLEs at a different grade level.  At the elementary level, 

alignment was stronger between the GLEs from the “big three” textbook adoption states 

(CA, TX, FL) and textbook instructional segments than between the other seven state’s 

GLEs and the textbooks.  At the middle grades, the opposite effect was true.  The 

proportion of GLEs from textbook adoption states aligned to the elementary series is  



 

xviii 

significantly greater than the proportion of GLEs from non-adoption states, while a non-

significant relationship in favor of the non-adoption states was found for the middle grade 

series. 
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CHAPTER 1 
THE PROBLEM AND ITS BACKGROUND 

 
 

 The debate regarding what mathematics students should learn, when they should 

learn the specified mathematics, and how mathematics is best taught has been a source of 

discussion and debate in the U.S. for well over a century.  Since the Committee of Ten 

report (National Education Association, 1894) described mathematical topics that should 

be taught at particular grade levels in the secondary schools, many professional 

organizations and national committees (e.g., National Committee on Mathematical 

Requirements, 1923; Cambridge Conference on School Mathematics, 1963; Conference 

Board of the Mathematical Sciences, 1975; National Institute of Education, 1976; 

National Council of Teachers of Mathematics, 1980, 1989, 2000, 2006) have also 

provided a wide range of recommendations.  These groups have developed reports that 

describe and reflect changes in mathematical content students in American public schools 

should have the opportunity to learn as the world around them continually changes.  

Although the findings and opinions of these national organizations carried considerable 

weight, much of the decision-making regarding what mathematics students should learn 

as well as decisions regarding how and when mathematics should be taught has 

historically been determined at the local school district level.  These decisions reflect the 

needs and goals of the local educational establishment—parents, community members, 

teachers, and administrators (Reys, 2006). 

Over the past 20-30 years, a steady increase has occurred in the role of state and 

federal agencies in developing educational policies and setting curricular standards 

(Long, 2003).  Increased calls for education reform and public school accountability have 
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become highly debated issues and have helped steer power more towards centralized (i.e. 

state) control.  The publication of A Nation at Risk (National Commission on Excellence 

in Education, 1983) proclaimed a serious warning concerning the poor status of 

American public schools and described dire consequences for the future if such a 

situation continued without intervention.  This publication, along with reported poor 

performance by U.S. students on international assessments (e.g., the Second International 

Mathematics Study (SIMS)) (McKnight et al., 1987), initiated the passing of numerous 

pieces of legislation at the state level focused on strengthening the condition of public 

education.  In the 1980s alone, 40 states developed or refined their school accountability 

practices, and by 1992, 46 states were using mandated assessments (Bauer, 2000) in order 

to measure student achievement and hold public schools accountable for student learning. 

The movement by state policymakers to hold schools accountable for student 

achievement was further engrained with the 2001 passage of the national No Child Left 

Behind (NCLB) Act.  This legislation called for states to develop content standards and 

yearly assessments in reading and mathematics for grades 3-8 (Linn, Baker & 

Betebenner, 2002). The enactment of NCLB spurred considerable effort at the state level 

with regard to the setting of academic content standards for the study of mathematics 

(Reys, Dingman, Sutter & Teuscher, 2005).  These content standards, often called grade-

level learning expectations (GLEs), describe the mathematical content for each grade 

level that teachers are responsible to teach and that students are expected to learn.  GLEs 

also provide guidance to textbook publishers regarding the mathematical content 

emphases expected at each grade level.  The GLEs described in state standards represent 

the intended mathematics curriculum for schools within that particular state. 
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Historically, mathematics textbooks have played an important and integral role in 

assisting children to learn mathematical topics as well as aiding teachers’ planning and 

enactment of instruction.  Recent studies continue to illustrate the vital role of textbooks, 

as teachers report that 80 to 90 percent of all homework assignments and classroom 

activities are derived from their textbook—thereby serving as a de facto curriculum for 

the subject being taught (Finn, Ravitch & Whitman, 2004). 

While textbooks provide teachers with considerable guidance in planning 

instructional activities, they have received considerable scrutiny and controversy with 

regard to both how they are developed and their reported deficiencies, including the large 

number of pages contained in the books, the lack of coherency from topic to topic, and 

the lack of research regarding textbooks’ effectiveness with respect to increased student 

learning (Finn et al., 2004).  Flanders’ (1987) study of U.S. mathematics textbooks 

illustrated the large amount of repetition of material from grade to grade.  Researchers 

studying data from the Second International Mathematics Study (SIMS) deemed the U.S. 

mathematics curriculum as contained in textbooks as “underachieving” in comparison 

with textbooks in other countries due to various factors such as the low level content 

displayed in mathematics textbooks, the large amount of repetition and review of 

mathematical topics across grade levels that led to weak coverage of content, and the 

varying levels of “opportunity to learn” offered to students around the country (McKnight 

et al., 1987).  From data collected during the Third International Mathematics and 

Science Study (TIMSS), researchers concluded that the U.S. curriculum presented in 

mathematics textbooks was “a mile wide and an inch deep” (p. 122), referring to the 
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number of topics presented in textbooks combined with the limited depth of coverage of 

most topics (Schmidt, McKnight, & Raizen, 1997). 

The process by which textbooks are developed, published, and selected has also 

been criticized (Finn et al., 2004; Seeley, 2003; Tyson-Bernstein, 1988; Sewall, 2005).  

Twenty-two states, including states with large populations such as California, Texas and 

Florida, employ a process called textbook adoption, where a panel appointed by the state 

department of education evaluates textbooks on a number of criteria and decides which 

textbooks schools in that state can purchase (Association of American Publishers, 2006).  

With the recent push for state-articulated curriculum standards, textbook developers must 

ensure that every GLE specified by a state is included in their textbook at the appropriate 

grade level in order for their product to be included in that state’s adoption process.  

Given the large amount of variance in GLEs across states and the short timelines 

publishers have to produce textbooks, publishing companies often employ teams of 

writers to produce textbooks quickly in order to meet state deadlines for adoption and 

purchasing.  This process leads to the production of large textbooks that lack coherence 

(Finn et al., 2004; Seeley, 2003; Tyson-Bernstein & Woodward, 1991).  

The increased role and importance of state curriculum standards as well as the 

increasing number of topics contained in mathematics textbooks can possibly give 

mathematics teachers mixed signals with regard to what mathematics should be taught 

and how topics should be sequenced.  As teachers develop and plan mathematics lessons, 

they draw upon their knowledge of mathematics as well as the resources available to 

them to produce the enacted mathematics curriculum in their classroom.  Historically, the 

textbook has provided a substantial amount of assistance to and influence on teachers in 
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guiding the content that was delivered to students and the sequencing of those topics 

(Grouws & Smith, 2000).  Research has documented various perspectives on how 

teachers use their textbooks to guide their instructional decisions, including following the 

text closely, allowing the text to guide classroom instruction, and using the text as one of 

many resources to develop the enacted classroom curriculum that aligns with the 

teacher’s instructional philosophy (Remillard, 2005).  The ways in which teachers use 

textbooks to develop the enacted curriculum is dependent upon many factors, including 

the teachers’ experience, views of the textbook as the content authority in their 

classroom, their overall instructional beliefs, and their subject matter knowledge 

(Freeman & Porter, 1989).  However, as state GLE documents and the accompanying 

state-mandated assessments have begun to play a greater role in determining what 

teachers must teach in their classrooms, the GLEs have become a second substantial 

influence that guides and influences how teachers develop the enacted curriculum in their 

classrooms.  The two forms of curriculum—the state GLE document and the mathematics 

textbook—serve as the intended and the written curricula that direct a teacher’s decisions 

regarding mathematics instruction and shape the enacted mathematics curriculum.  

 

Statement of the Problem 

 The federal legislation No Child Left Behind Act of 2001 mandates that states set 

academic content standards and develop yearly assessments in reading and mathematics 

for grades 3-8 (Linn et al., 2002). These state standards or grade-level learning 

expectations (GLEs) convey the important mathematical content that students are to learn 

in each particular grade. In most states, GLEs are developed by a committee of educators 
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within the state, with some committees using guidance from outside of the state.  These 

committees are usually influenced by national standards such as Principles and 

Standards for School Mathematics (NCTM, 2000), the MAP Foundations for Success 

(Mathematics Achievement Partnership, 2002) published by Achieve, Inc., or curriculum 

documents from other states (Reys et al., 2005).  

The diversity of methods used to develop state GLEs as well as the differences in 

opinion regarding what constitutes important mathematics contribute to GLE documents 

that vary across states (sometimes dramatically) concerning the content to be taught, the 

grade placement of particular topics, and the level of detail of learning expectations 

(Reys, 2006).  The variance across these documents influences mathematics textbook 

publishers, who must take into account various state GLEs in developing their product.  

The state GLEs therefore assist textbook publishers in determining where certain topics 

should be taught, how much coverage should be devoted to that topic, and how much 

repetition of the topic should occur across grade levels in order to satisfy the demands of 

different state GLEs (Seeley, 2003; Finn et al., 2004).   

 Even though states differ with respect to the topics outlined in their GLEs and to 

the grade placement of these topics, textbooks are generally published to meet the needs 

of a national audience.  This conflict generally leads to textbooks that do not meet the 

exact curriculum outlined in the state GLEs—either with content missing from the 

textbook that the state calls for at a specific grade level, or with topics found in the 

textbook that the state GLEs require at a different grade level, or not at all.  The general 

lack of complete alignment between the state GLEs and the district-adopted mathematics 

textbook influences how teachers create lessons for their students. On the one hand, the 



 

7 

intended curriculum in the form of the GLEs informs the teacher as to the content that 

students should learn for the state-mandated assessment.  On the other hand, the written 

curriculum in the form of the district-adopted textbook provides a daily curriculum guide 

for teachers to use in various ways to construct lessons and assist their students in 

developing mathematical understanding. Given the considerable influence that the 

intended and written curriculum exert on teachers’ enacted curriculum, it is important to 

document the extent to which mathematics textbooks align to and account for various 

state’s learning expectations in mathematics.   

 

Purpose of the Study 

 The purpose of this study is to examine the extent to which popular elementary 

and middle school mathematics textbooks align with learning expectations from multiple 

state curriculum GLEs.  In particular, what is the level of alignment of a major topic in 

the K-8 curriculum, namely the development of conceptual and procedural fluency with 

fractions? The topic of fraction concepts and computation was chosen for this study due 

to its significant importance both in the K-8 mathematics curriculum and for future 

learning in subjects such as algebra (Behr & Post, 1992). Likewise, fractions are 

considered one of the more difficult topics students will face in the pre-secondary 

curriculum, with some researchers attributing this difficulty to the shift in thinking away 

from rules associated with working with whole numbers and towards a thought process 

focused on representing part-whole relationships (Bezuk & Cramer, 1989; Pitkethly & 

Hunting, 1996).  
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Given the lack of agreement across state GLEs with respect to the grade 

placement of topics such as fractions (Reys et al., 2006), it is important to describe the 

extent to which popular textbook series provide instructional attention to fractions 

associated with various state GLEs.  More specifically, this study examines the GLEs of 

the largest states, including those states that operate under a system of statewide textbook 

adoption, with respect to the grade placement and coverage of content related to 

knowledge of fractions. The alignment of mathematics textbooks and state GLEs refers in 

this study to: (a) the proportion of GLEs, by state, aligned with instructional segments 

from the corresponding grade-level textbooks; (b) the proportion of instructional 

segments providing attention to GLEs at a corresponding grade level; (c) the proportion 

of instructional segments providing attention to GLEs from earlier or later grade levels; 

and (d) the proportion of instructional segments that do not correspond to any state GLEs.  

This multi-faceted view of alignment allows for analysis of various relationships between 

state GLEs and mathematics textbooks, including the amount of agreement regarding the 

grade placement of topics, the amount of repetition of topics across grade levels, and the 

amount of material in textbook series (by grade level) not devoted to a specific state’s 

GLEs. 

  

Research Questions 

Given the specified purposes and rationale for this study, the specific research 

questions explored are: 

1. To what extent are popular U.S. elementary and middle grades mathematics 

textbooks aligned with grade-level learning expectations outlined in state 
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standards with regard to the topic of fraction computation and fraction 

concepts?   That is, to what extent are the learning expectations associated 

with fraction concepts and computation noted at each grade level in the state 

mathematics standards documents addressed at the designated grade levels of 

the textbook? 

2. What differences exist for the alignment of state GLEs and textbooks between 

the three largest states that use a system of statewide textbook adoption 

(California, Texas, Florida) and other states?   

3. What differences exist for the alignment of state GLEs and textbooks between 

states that use a state-level statewide textbook adoption system and states that 

do not use such a system? 

 

Conceptual Framework 

Figure 1.1 illustrates a framework that guides my knowledge and understanding 

of the complex relationships among the intended curriculum in the form of state GLE 

documents, the written curriculum in the form of elementary and middle school 

mathematics textbooks, and the enacted curriculum in the form of what lessons teachers’ 

implement for their students.  The relationships among these three types of curricula are 

part of a larger framework (Tarr, Reys, Reys, Chávez, Shih, & Osterlind, in press) used to 

explain the relationship among various forms of curricula as well as the many factors that 

influence what is taught by teachers and learned by students.  This framework also 

reflects other forms of curriculum that represent what mathematical content will be 

assessed by the state-mandated examination (the assessed curriculum) and the  
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Figure 1.1.  Model depicting the relationship of various types of curriculum and the 
forces that influence the content of those curricula. (Tarr et al., in press) 
 
 
mathematical content that is learned and understood by the student after instruction (the 

learned curriculum).   As seen in this figure, the enacted curriculum produced by the 

teacher is influenced by three other forms of curriculum:  the intended curriculum in the 

form of local, state and national curriculum frameworks; the written curriculum in the 

form of the textbook adopted by the local school district; and the assessed curriculum in 

the form of the high-stakes, state-mandated examinations used to measure how much 

students have learned with respect to the academic content standards specified by the 

state.  These three curricula assist the teacher in producing the enacted curriculum in the 
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form of the daily instructional activities delivered to students, and the knowledge that 

students take away from this interaction constitutes the learned curriculum.   

As also seen in Figure 1.1, many forces impact each of the various types of 

curricula and their relationships with other curricula, thus adding to the complexity of this 

phenomenon.  For example, the written curriculum in the form of mathematics textbooks 

is influenced by a variety of factors, including the recommendations of professional 

organizations nationwide (such as the National Council of Teachers of Mathematics’ 

(2000) Principles and Standards for School Mathematics), state-level curriculum 

frameworks (i.e., standards documents from populous states such as the Mathematics 

Framework for California Public Schools: K-12 (California Department of Education, 

2005) and the Texas Essential Knowledge and Skills (Texas Education Agency, 2005)), 

and the contents of textbooks and approaches used by textbook publishers that have 

captured a significant share of the market.  The intended curriculum in the form of state 

GLEs is influenced by what representatives in each state feel is important for students in 

their state to learn, recommendations from professional organizations, and findings from 

educational research regarding how students learn mathematics. 

This study focuses on a subset of the larger framework depicted in Figure 1.1.  

Figure 1.2 illustrates the connections among three forms of curricula at the center of this 

study. As depicted, there are multiple GLE documents produced by state departments of 

education that influence the content and grade placement of topics in mathematics 

textbooks.  For a textbook to be aligned with a particular state GLE document, the 

textbook publisher must account for each learning expectation in the textbook that is 

articulated in the state document as well as provide adequate coverage of the content for  
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Figure 1.2.  Model of interplay between state GLEs, mathematics textbooks, and the 
teacher’s enacted curriculum. 
 

students to be able to learn these topics.  In fact, 22 states have a system of textbook 

adoption in which the state department of education chooses which textbooks schools in 

that particular state are eligible for purchase with state funds.  Many of these textbook 

adoption states require that a textbook align and account for the learning expectations 

articulated in their respective state document, or else the textbook may not be selected for 
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adoption (Finn et al., 2004). Yet, even though the collection of state GLE documents as a 

whole influence the content of mathematics textbooks, only one of these GLE 

documents—the document adopted by the state department of education in which the 

teacher works— directly influences a teacher with respect to articulating the content that 

must be taught at each particular grade level.  A teacher’s state GLEs, along with the 

district-adopted mathematics textbook, thereby both influence the teacher’s decisions 

regarding what content to teach to his/her students and when that content should be 

taught. 

 

Theoretical Considerations 

The theoretical considerations that served to guide the development of this study 

are derived from a number of different research fields.  These fields include studies that 

have documented the role and importance textbooks and curriculum standards play in 

assisting teachers’ development of instruction, studies that have examined the 

development of student knowledge of fractions and rational numbers, studies that have 

analyzed the content of textbooks and curriculum standards, and research on how 

teachers use their textbook and curriculum standards to enact curriculum in their 

classrooms. 

The first body of research that informed this study is related to the role of 

instructional materials such as textbooks and curriculum standards in influencing teacher 

decisions and student learning outcomes.  There is an emerging body of findings that 

support a rather simple yet important concept:  “that what and how much students are 

taught is associated with, and likely influences, what and how much they learn” 
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(Anderson, 2002, p. 255).  The concept of “opportunity to learn” or “OTL” (McKnight et 

al., 1987) refers to the extent to which students have been able to study and learn 

important mathematical content and has been found to have a strong and positive 

correlation with student achievement (Floden, 2002).  OTL has been viewed as the 

relationship between textbooks and assessments to explain differences in student 

achievement (Andersen, 2002), and can also refer to the relationship between the content 

that states prescribe to be taught at different grade levels (and that provides a basis of 

content that will be assessed on state-mandated examinations) and the textbooks that are 

used to guide and structure student learning (Floden, 2002).  Researchers (Finn et al., 

2004; Tyson-Bernstein & Woodward, 1991) have described the important place 

textbooks have in assisting teachers in developing the daily instructional activities that 

provide opportunities for their students to learn mathematics.  Given the critical role that 

mathematics textbooks play in many K-12 mathematics classrooms, it is crucial to 

analyze those textbooks that have been most widely used in K-8 mathematics classrooms 

in the United States in terms of textbook market share in order to determine the 

opportunity to learn students who use these textbooks have to learn specific mathematical 

content. 

Accordingly, since the 2001 passage of the No Child Left Behind act, state 

curriculum standards have taken on increased importance in determining what is taught in 

the mathematics classroom and students’ opportunity to learn (Long, 2003). Historically, 

textbooks have played an important part in determining the content of classroom 

instruction (Finn et al., 2004).  Given these two sources of mathematics curricula, it is 
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important to study how closely these two curriculum forms align in providing teachers 

with a coherent picture of what they should be teaching to their students.   

A second area of research that has informed the methods and structure of this 

study concerns analyses of textbooks and curriculum standards.  Studies of U.S. 

textbooks have resulted in researchers deeming the curriculum as represented in 

mathematics textbooks as “underachieving” (McKnight et al, 1987) and “a mile wide and 

an inch deep” (Schmidt, McKnight, & Raizen, 1997), while researchers have examined 

state curriculum standards report glaring weaknesses, including lack of clarity, lack of 

rigorous content, and lack of agreement with respect to the grade placement of particular 

topics across states (Klein et al., 2005; Reys, 2006).   This body of work informs this 

study by illustrating reported weaknesses of textbooks and curriculum standards as well 

as providing useful methods and techniques for documenting the alignment of textbooks 

and state curriculum standards. 

The third research area that has informed the work of this study concerns the role 

of the teacher in developing and enacting the mathematics curriculum in his/her 

classroom (Clandinin & Connelly, 1992; Remillard, 1999, 2005; Love & Pimm, 1996).  

Because the district-adopted mathematics textbook contains material that is not included 

in the state GLEs, or the state GLEs specify content that is not addressed in the textbook, 

the teacher must make decisions regarding what to teach, when to teach it, what textbook 

material to skip, and what material he/she may need to supplement (Tarr, Chãvez, Reys, 

& Reys, 2006). It is therefore important to document the level of agreement between state 

GLEs and popular mathematics textbooks in order to consider the clarity of messages 
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teachers receive from these two forms of curriculum regarding what mathematics is 

considered important for them to teach and what mathematics their students should learn. 

A fourth area that is related to the work of this study concerns research on the 

development of fraction and rational number knowledge.  The learning of concepts 

related to fractions has been described as some of the most important yet difficult topics 

students will face in the K-8 mathematics curriculum (Post, 1981; Behr & Post, 1992; 

Bezuk & Cramer, 1989; Behr, Harel, Post & Lesh, 1992).  Studies have shown that in 

many cases student understanding of fractions is fragmented and procedural, and that 

middle and secondary students struggle with elementary concepts related to fractions on 

national and international assessments (Post, 1981; Bezuk & Cramer, 1989; Kouba, 

Zawojewski, & Strutchens, 1997; Wearne & Kouba, 2000).  Although concepts related to 

fractions are important for students to learn, the mathematics curriculum in general, and 

textbooks specifically, have faced criticism with regard to how the topic of fractions is 

approached.  Therefore, it is important to study the opportunity popular K-8 mathematics 

textbooks provide students to learn the important topic of fraction concepts and 

computation. 

 

Definition of Terms 

Curriculum  

 The term “curriculum” is used here to describe mathematical topics that comprise 

a specific course of study—the “what” of mathematics teaching and learning (Stein, 

Remillard, & Smith, 2007).  To account for the confusion that surrounds the word 
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“curriculum”, I will differentiate between various forms of curriculum by using specific 

terms when referring to intended curriculum, written curriculum, and enacted curriculum. 

Intended Curriculum 

The intended curriculum describes the statements contained in state-developed 

documents such as grade-level expectations, content standards, curriculum guides, or 

frameworks (Valverde et al., 2002) that describe the mathematical content and processes 

students should learn and be able to perform at specific grade levels or at specified points 

in time (Porter, 2004).  This form of curriculum has also been referred to in the literature 

as the “desired curriculum” (Venezky, 1992) and the “written curriculum” (Glatthorn, 

1999). 

Written Curriculum 

 Although other researchers use this term to explain other forms of curricula 

(Glatthorn, 1999), the term “written curriculum” is used in this study to describe the 

mathematical content and processes developed and portrayed in mathematics textbooks 

and other instructional materials provided for teachers to use in their classrooms.  This 

form of curriculum, just as the intended curriculum previously defined, has also been 

referred to in many different terms by researchers, including the “prescribed” curriculum 

(Venezky, 1992), the “textbook” curriculum (Tarr et al., in press), the “potentially 

implemented” curriculum (Valverde et al., 2002), and the “supported” curriculum 

(Glatthorn, 1999).   

Enacted Curriculum 

 The enacted curriculum refers to the curriculum teachers present to their students.  

This curriculum, which has also been called the “taught curriculum” (Glatthorn, 1999), 
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the “implemented curriculum” (Valverde et al., 2002; Tarr et al., in press), and the 

“delivered curriculum” (Venezky, 1992), refers to the lectures, classroom activities, and 

homework exercises or problems that the teacher utilizes in order to instruct students and 

assist them in building their mathematical understanding of the content or topic under 

study.  

Standards 

 In this study, the term “standards” is used to describe the general mathematical 

content and processes students are expected to know or be able to perform as a result of 

their experiences in learning mathematics.  These statements are generally not specific to 

any particular grade level and, in some state documents, are used to organize learning 

expectations for a particular grade level. 

Grade-Level Learning Expectations (GLEs) 

 Grade-level learning expectations (GLEs) are statements that describe the content 

and processes students are expected to know and be able to perform as a result of their 

experiences in learning mathematics at a particular grade level and as approved by a 

state or local authorized agency.  The difference between standards and GLEs is that 

GLEs are statements that describe mathematical content or processes at a much finer 

grain size or with greater specificity with respect to a specific grade level.   

For example, Arizona’s Academic Content Standards for Mathematics (Grade  

Level Expectations) (Arizona Department of Education, 2003) contains a standard that 

reads “Understand and apply numbers, ways of representing numbers, the relationships 

among numbers and different number systems.”  This standard is a general statement of 

what a student should know in the area of number sense and is used at each grade level of 
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the document.  However, under this standard at each grade level, there are specific 

statements of the content and processes students should know and be able to perform.  

These GLEs describe the content and processes that are important to each specific grade 

level.  For example, for Grade 3 in Arizona’s document under the aforementioned 

standard, there are 20 specific GLEs that articulate specific ideas students should learn, 

such as “Order three or more whole numbers through six-digit numbers (least to greatest, 

or greatest to least)” and “Compare two proper fractions with like denominators”.  

Opportunity to Learn 

  Opportunity to learn (OTL) is defined as “whether or not…students have had the 

opportunity to study a particular topic or learn how to solve a particular type of problem 

presented by the test” (Floden, 2002).  Given the increased use of state mandated 

assessments in measuring student achievement and holding schools accountable for 

student learning, the concept of OTL has become an increasingly important idea as 

districts are increasingly responsible for ensuring that every student is able to learn the 

content articulated by the state for a particular grade level.  

Alignment 

 The term “alignment” is used in this study to describe the extent of agreement 

between the intended curricula in the form of state GLEs and the written curricula in the 

form of popular K-8 mathematics textbooks with respect to the grade placement and 

coverage of topics related to fraction concepts and computation. The alignment between 

various forms of curricula, such as between GLEs and state-mandated assessments or 

between GLEs and mathematics textbooks, has been viewed as “a key to today’s 

standards-based reform” (Herman, Webb, & Zuniga, 2005) in that the messages provided 
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to schools through state standards, GLEs and assessments should guide what gets taught 

by teachers and eventually learned by students (Tate, 2004).  In this study, the alignment 

of state GLEs and mathematics textbooks will be documented regarding the following 

relationships:  

• the proportion of GLEs, by state, aligned with instructional segments from the 

corresponding grade-level textbooks;  

• the proportion of instructional segments providing attention to GLEs at the 

corresponding grade level;  

• the proportion of instructional segments providing attention to GLEs from earlier 

or later grade levels; and  

• the proportion of instructional segments that do not correspond to any of a state’s 

GLEs.   

Fractions 

 A fraction is defined as a bipartite form for writing numbers:  

! 

a

b
 (Lamon, 2007), 

where a and b are integers and b ≠ 0.  In this study, the use of this term refers to positive 

fractions.  When 

! 

a

b
 < 0, the number is called a negative fraction.  Although fractions are 

used to denote various relationships between numbers (e.g., measurements for which 

whole numbers cannot be used, transformations in geometry (i.e., ½ rotations) 

probabilities of events occurring), the use of fractions in this study generally refer to part-

whole comparisons or to a ratio of two whole numbers (e.g, written as a:b or 

! 

a

b
). 
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Rational Numbers 

 A rational number is defined as any number that can be expressed as the quotient 

! 

a

b
, where a and b are integers and b ≠ 0 (Papick, 2007).  Since this study focuses on 

fraction concepts and computation specifically, GLEs that reference rational numbers are 

interpreted as involving fractions and/or negative fractions only, or fractions/negative 

fractions with another type of rational number (e.g., decimals, percents, integers, ratios, 

proportions).  For example, the California grade 7 GLE “Add, subtract, multiply, and 

divide rational numbers…” is interpreted as using these four arithmetic operations on 

fractions and negative fractions specifically, or using these operations on 

fractions/negative fractions with decimals, percents, etc.  Computation with decimals, 

percents, or integers exclusively is not included in this definition due to the specific focus 

of this study. The California grade 7 GLE “…compare rational numbers in general” is 

interpreted as comparing fractions and/or negative fractions with decimals, percents, 

integers, etc.  Again, comparing decimals, percents, or integers exclusively is not 

included in this definition due to the study’s focus on fractions. 

Instructional Segment 

 For this study, an instructional segment is defined as a short selection of material 

in a textbook that provides emphasis on and coverage for a particular idea or ideas.  

These segments are classified into one of five types of instructional segments (lesson, 

pre-lesson, end-of-lesson extra feature, end-of-chapter feature, game), which will be 

discussed in greater detail in Chapter 3. 
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Significance of the Study 

 Although textbooks have historically been major influences on what mathematics 

teachers teach and students learn, the elevated importance of state GLE documents since 

the passage of No Child Left Behind adds an additional influence on the enacted 

mathematics curriculum in the form of these state documents.  While state GLE 

documents vary with respect to mathematical content to be taught, grade placement of 

these topics, and specificity of learning expectations (Reys, 2006), no study has yet 

examined how these GLE documents align with popular elementary and middle school 

mathematics textbooks.  Determining the extent of alignment between GLE documents 

and mathematics textbooks is important in developing and improving mathematics 

textbooks that serve the needs of teachers in meeting state-mandated learning 

expectations.  It also may provide insight into reasons textbooks used in the United States 

have grown to be large and unfocused. 

 By focusing on fraction concepts and computation, this study also seeks to 

examine the alignment of an important topic in the elementary and middle school 

curriculum (Behr & Post, 1992).  The knowledge of fractions indicates a transition from 

thinking and reasoning additively to thinking and reasoning multiplicatively, yet these 

concepts often are difficult for many children to learn and can become an obstacle to 

future mathematics learning (Behr, Harel, Post & Lesh, 1992), including important ideas 

in the area of algebra.  Analysis of these mathematical concepts will also serve to 

illustrate concerns that the elementary mathematics curriculum fails to adequately assist 

students to be successful in working with fractions (Behr et al, 1992; Behr, Harel, Post & 

Lesh, 1993; Bezuk & Cramer, 1989).   
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Summary 

 Textbooks play an important role in assisting teachers in developing the day-to-

day lessons for mathematics classrooms.  With the passage of the No Child Left Behind 

Act in 2001, state GLEs that articulate mathematical content and processes that students 

should know and be able to do have been elevated to a more important status in planning 

and enacting mathematics curriculum.  Together, these two documents exert a 

considerable influence on what gets taught in mathematics classrooms.  Research has 

shown that the topics related to knowledge of fractions are some of the most important 

topics students will learn in grades K-8 yet is also one of the most difficult topics for 

students to master.  It is therefore important to know if the learning expectations 

pertaining to fraction concepts and computation that are described in state GLE 

documents are aligned with how popular elementary and middle school textbooks 

introduce and develop these topics in order to provide a clear picture to teachers in regard 

to what topics should be taught. 

 The following chapters further describe the details and results of this study.  

Chapter 2 supplies the reader with a review of recent literature concerning (a) research on 

the importance and role of textbooks and curriculum standards in the teaching and 

learning of mathematics, (b) recent analyses of textbooks and of curriculum standards 

documents, (c) research concerning teachers’ use of textbooks and curriculum standards 

documents, and (d) research on the learning of fractions.  Chapter 3 describes the 

research methodology utilized in this study and the methods used to collect and analyze 

data, including how state curriculum standards and textbooks were selected, how they 

were analyzed, and how the alignment between the textbooks and GLE documents was 
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documented.  Chapter 4 provides an analysis of the data, including a description of the 

alignment between state GLE documents and each elementary and middle school 

textbook series analyzed used this study, the alignment between GLEs and textbooks for 

particular topics relating to fraction concepts and computation consistently found across 

states, and the differences in alignment across different textbook series and across the 

various states, including those states that use a system of textbook adoption and those 

states that do not use this system.  Finally, Chapter 5 describes an overview and a 

discussion of the results of this study and provides the reader with limitations of this 

study, implications for practice, and recommendations for future research. 
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CHAPTER 2 
REVIEW OF RELATED RESEARCH 

 
 
 

The primary focus of this study is the description of the alignment between state 

curriculum standards (GLEs) and popular K-8 mathematics textbooks concerning the 

topic of fraction concepts and computation.  Given the nature of the issue under 

examination, a number of research areas have been reviewed and used to inform the work 

of this study, including: (a) research on the importance and role of curricular standards 

and textbooks; (b) analyses of textbooks and curriculum standards; (c) research on 

teachers’ use of curriculum, specifically textbooks and curriculum standards, in planning 

and enacting classroom instruction; and (d) research regarding the learning of fraction 

concepts. 

This chapter is structured to contain reviews of these four research fields. I begin 

with a review of the literature that focuses on the importance and role of curriculum 

standards and textbooks in mathematics education, which provides a rationale for 

studying these curricular forms.  This section leads into a review of methods that have 

been used to analyze textbooks and curriculum standards, which informed the methods 

and procedures utilized in this study.  The third section describes the literature pertaining 

to teachers’ use of textbooks and curriculum standards in guiding the development of 

their instruction and the enactment of curriculum in the classroom. The concluding 

section describes research regarding the learning of fraction and rational number 

concepts.  This section provides background regarding the difficulty students historically 

have encountered in learning this topic, and examines research that has guided the 
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development of a framework with which to study the development of fractions in 

textbooks and state curriculum standards.   

 

The Importance and Role of Textbooks and Curriculum Standards 

“Whether we like it or not, the curriculum in most American schools is not 
defined by courses of study or suggested programs, but by one particular artifact, 
the standardized, grade-level-specific text…” (Apple, 1988, p. 85) 
 
 

 The important role of textbooks in mathematics classrooms has long been a staple 

of education in the United States.  Yet over the past several decades, the role of state 

curriculum documents have also increased in importance due to the accountability 

measures attached to these documents and the related state-mandated assessments (Reys, 

Dingman, Sutter & Teuscher, 2005).  Before discussing the roles of textbooks and 

curriculum standards in mathematics education, it is first important to explain their 

respective roles in the “curricular chain” (Venezky, 1992). 

Various Types of Curricula—the Curricular Chain 

 Numerous researchers (Venezky, 1992; Glatthorn, 1999; Porter, 2004; Valverde 

et al., 2002) have described the various types of curriculum as well as the stages that 

content proceeds through before reaching the student.  Although researchers generally 

agree on some of the basic types of curriculum, different terms are often used to describe 

the same type of curriculum.  The curricular chain in this discussion consists of the 

needed curriculum, the intended curriculum, the written curriculum, the assessed 

curriculum, the enacted curriculum, and the learned curriculum. 

 Venezky (1992) describes the needed curriculum as the “more valued suggestions 

from philosophers of the discipline, curriculum specialists, politicians, blue-ribbon 
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panels, and content area authorities” (p. 439).  This form of curriculum, also referred to 

as the recommended curriculum by Glatthorn (1999), represents content that experts in 

the field feel should be taught to students but offers little attention to how this content can 

be enacted or put into operation.  Although this curriculum “is more an aspiration than a 

statement of what realistically might be accomplished” (Venezky, 1992, p. 439), it can be 

used to guide further curriculum development.  

 The intended curriculum refers to the documents produced by state educational 

agencies, school curriculum coordinators, or the classroom teacher that specifies what 

should be taught (Glatthorn, 1999).  Porter (2004) states that the intended curriculum is 

most explicitly defined in state curriculum documents as “statements of what every 

student must know and be able to do by some specified point in time” (p. 1).  Also 

referred to as the written curriculum (Glatthorn, 1999) or the desired curriculum 

(Venezky, 1992), this form of curriculum is often influenced both directly and indirectly 

by the previously described needed or recommended curriculum (Venezky, 1992). 

 The written curriculum refers to the curriculum as it appears in the district-

adopted textbook, software, and other instructional materials.  This form of curriculum, 

also referred to as the textbook curriculum (Tarr et al., in press), the supported curriculum 

(Glatthorn, 1999), the prescribed curriculum (Venezky, 1992), or the potentially 

implemented curriculum (Valverde et al., 2002), defines “not only the content of courses 

but also the sequence of topics and quite often the pedagogical strategies to employ in 

teaching them” (Venezky, 1992, p. 439).  This curriculum provides a day-to-day plan for 

teachers to use in implementing lessons in their classrooms. 
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 The assessed curriculum is the content upon which students will be tested.  The 

assessed curriculum can refer to nationally administered examinations (i.e., the National 

Assessment of Educational Progress (NAEP)), state-mandated assessments, or district- or 

teacher-developed tests, such as an end of chapter exam (Porter, 2004).  Also referred to 

by Glatthorn (1999) as the tested curriculum or the achieved curriculum (Hirsch, Lappan, 

Reys, & Reys, 2005), this curriculum is the content upon which student achievement will 

be measured and upon which, in the case of state-mandated assessments, school districts 

will be held accountable for with respect to student learning. 

 The enacted curriculum refers to the content that the teacher delivers to his/her 

students.  Also referred to as the taught curriculum (Glatthorn, 1999), the delivered 

curriculum (Venezky, 1992), or the implemented curriculum (Valverde et al., 2002; Tarr 

et al., in press), this curriculum refers to the lectures, classroom activities, and homework 

exercises or problems that a teacher utilizes in order to instruct students and assist them 

in building their mathematical understanding of the content or topic under study.  Based 

on the enacted curriculum, the learned curriculum refers to the content that students learn 

as a result of their classroom experiences.  Also referred to as the received curriculum 

(Venezky, 1992), this is the “bottom-line” curriculum (Glatthorn, 1999) and the end 

result of the curricular chain as illustrated in Figure 1.1. 

 As can be seen from this discussion of the curricular chain, textbooks and state 

curriculum documents provide an important link between the goals and expectations 

spelled out in the needed curriculum and what is actually carried out in the mathematics 

classroom (i.e., the enacted curriculum).  The state curriculum documents provide a 

specified plan, generally by grade level, to achieve the goals for mathematics education, 
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while the textbook provides a daily guide for teachers in planning instruction for their 

classroom.   

Role of Textbooks in the Mathematics Classroom 

 Mathematics teachers in classrooms around the world rely heavily on their 

textbook to plan and structure their instructional activities (Hirsch et al., 2005).  Tyson-

Bernstein and Woodward (1991) noted that textbooks play a “ubiquitous part” in 

elementary and secondary mathematics classes in the U.S. and are “a prominent, if not 

dominant, part of teaching and learning” (p. 91).  The important role that mathematics 

textbooks play includes assisting teachers in determining what to teach, how to teach it, 

and what homework or activities to assign to their students (Hirsch et al., 2005; Robitaille 

& Travers, 1992). 

 Historically, mathematics textbooks have served as a powerful influence with 

regard to what students have an opportunity to learn.  The widespread use of textbooks 

has been documented as early as 1931 by Bagley (Tyson-Bernstein & Woodward, 1991), 

and their potential in assisting school reform spurred the National Science Foundation 

(NSF) to fund curriculum projects such as the School Mathematics Study Group (SMSG) 

in the late 1950s during the “New Math” era of school mathematics. Although the SMSG 

suffered from public backlash that ultimately doomed the project, researchers and the 

SMSG staff clearly saw the important and powerful influence textbooks possessed in 

determining what students are able to learn (Hirsch et al., 2005).   

 Mathematics textbooks continue to have a prominent influence in mathematics 

classrooms today.  Grouws and Smith (2000) examined questionnaire data from a sample 

of fourth and eighth grade teachers who had more than one student participating in the 
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seventh NAEP assessment conducted in 1996.  They found that 61% of students in grade 

4 and 72% of students in grade 8 who were administered the NAEP examination were 

taught by teachers who used the textbook on a daily basis.  These numbers were down 

slightly from data collected during the sixth NAEP assessment in 1992, where 76% of 

fourth graders and 83% of eighth graders were taught by teachers who used a 

mathematics textbook each day.  Grouws and Smith conjecture that this drop might be 

attributed to an increased use by the teachers of activity-based instruction, curriculum 

replacement units, or naturally arising real-life situations. 

 Data from the TIMSS survey also illustrate the important role textbooks play in 

structuring and guiding instruction (Schmidt, McKnight, & Raizen, 1997).  Data 

collected from the U.S., Japan, and Germany indicate that U.S. teachers use their 

mathematics textbooks as part of their daily instruction about as much as teachers in 

Japan and Germany.  Teachers in all three countries replied that approximately 60% of 

their weekly instructional time is based on their textbook. 

 Two studies conducted by Horizon Research, Inc., (Weiss, Banilower, McMahon, 

& Smith, 2001; Weiss, Pasley, Smith, Banilower, & Heck, 2003) further corroborate the 

findings of Grouws and Smith regarding the extent to which mathematics teachers use 

their textbook.  In the 2000 National Survey of Science and Mathematics Education 

(Weiss et al., 2001), teachers were asked a series of questions regarding mathematics 

textbooks and curricular programs, including which textbook or program they used, how 

much of the textbook they covered, and their perceptions of their textbook’s quality.  

Data from this study underscore the important role of mathematics textbooks in 

the classroom, as 92% of teachers in grades 5-8 and 87% of teachers in grades K-4 



 

31 

reported using a commercially published textbook or curricular program in their 

classroom.  For grades K-4, 62% of teachers stated they used only one textbook or 

curricular program all or most of the time, while 25% of the teachers in both grades K-4 

and grades 5-8 reported using multiple textbooks or programs.  Sixty-six percent of 

teachers in grades 5-8 describe using only one textbook or curricular program all or most 

of the time.  For those teachers that reported using commercial textbooks or curricular 

programs, 41% of teachers in grades K-4 and 21% of teachers in grades 5-8 stated they 

covered more than 90% of the entire textbook, while one in five teachers in grades K-4 

and one in three teachers in grades 5-8 said they covered less than 75% of their textbook.  

Finally, nearly four out of five teachers in both grades K-4 and grades 5-8 report that the 

quality of their textbook or curricular program is excellent, very good or good.  These 

findings indicate that elementary and middle grades teachers rely a great deal on their 

mathematics textbook in planning and implementing mathematics instruction in their 

classroom. 

A subsequent report entitled Looking Inside the Classroom:  A Study of K-12 

Mathematics and Science Education in the United States (Weiss et al., 2003) examined 

the quality of mathematics and science lessons as well as what influences affected the 

design of these lessons.  Through interview data, researchers examined the major forces 

that most influence the development and design of lessons.  The researchers found that 

49% of teachers in this sample stated that their textbook had an influence on the 

mathematical content they chose to teach.  In some cases, teachers reported following 

closely to the scope and sequence of topics as they were laid out in the textbook in 

choosing what mathematics to teach and when it should be taught. 
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As research illustrates, mathematics textbooks play an important role in both 

assisting teachers in developing lessons and shaping what students have the opportunity 

to learn.  However, textbooks have also been a source of controversy and criticism 

regarding their contents, their rigor, and how they are produced.  In the following section, 

these controversies and problems are discussed. 

Concerns and Criticisms Regarding Mathematics Textbooks 

 Although mathematics textbooks play an important role in teaching students 

mathematics, these textbooks have also been the subject of criticism and debate in the 

United States.  As U.S. students continued to fare poorly on international assessments in 

mathematics, researchers studying results from the Second International Mathematics 

Study (SIMS) examined data from various countries that participated in the study 

concerning the content of the intended mathematics curriculum, what mathematical 

content was taught by teachers, and how that mathematics was taught (McKnight et al., 

1987).  After examining many variables across countries including student attitudes, class 

size, teacher background and attitudes toward their profession, and number of hours per 

year devoted to mathematics instruction, the researchers singled out the mathematics 

curriculum as a whole as a primary reason U.S. students performed poorly on 

international assessments in comparison to their counterparts in other countries.   

In particular, researchers point out that the U.S. mathematics curriculum “is 

characterized by a great deal of repetition and review, with the result that topics are 

covered with little intensity” (p. ix).  For example, the researchers found that at the 

beginning of the school year, 40% of U.S. eighth graders were able to add common 

fractions (i.e., 

! 

2

5
+
3

8
= ?), while very few eighth graders in France could perform this 
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operation.  These differences were attributed to the fact that in France, work with 

common fractions occurs in the eighth grade and thus students had not received the 

opportunity to learn this idea, whereas students in the U.S. had seen this idea starting in 

elementary school and continuing through their junior high education.  By the end of the 

year, 59% of U.S. eighth graders were able to add common fractions, while 73% of 

French eighth graders were able to perform this operation after a year of mathematics 

courses where this topic was given increased exposure.  The findings of this study 

concerning the amount of repetition of topics across grade levels in the U.S. were 

corroborated by Flanders (1987), who found that U.S. textbooks contain a steady 

decrease of new content over the elementary and middle grades, with eighth grade 

textbooks containing less than one-third new material. 

Many of the problems found with the mathematics curriculum during the Second 

International Mathematics Study were also found during the Third International 

Mathematics and Science Study (TIMSS).  Schmidt et al. (1997) labeled the vision of 

mathematics education in the U.S. in general as “splintered” and characterized 

specifically the mathematics curriculum for many grades as too large and ill-defined. In 

fact, state curriculum guides covered so many topics that “the composite of intended 

topics included more topics until the ninth…grade than 50-75 percent of the other 

countries studied” (p. 4).  Textbooks subsequently responded by covering far more topics 

than the international average.  This, in turn, led to a limited amount of coverage and 

space devoted to particular topics in textbooks, whereas international textbooks were 

much more focused on main topics in a grade level and devoted more time and coverage 

to these topics.  Schmidt et al. summarized the U.S. mathematics curricula as a 



 

34 

“fragmented, inclusive curricula” and a curricula that is “a mile wide and an inch deep” 

(p. 122).  Other studies from TIMSS (Schmidt, McKnight, Valverde, Houang, & Wiley, 

1997; Valverde et al., 2002) point out that U.S. mathematics textbooks are much larger 

and contain many more pages than mathematics textbooks from other countries. 

Researchers have pointed to the bureaucracy surrounding the development and 

adoption of textbooks as one of the main culprits behind the large and unfocused 

mathematics textbooks created in the United States.  Tyson-Bernstein (1988) describes a 

system where textbook publishers are rushed to meet deadlines, pressured to match the 

content in their textbooks to that of various state curriculum guidelines, and account for 

equity concerns so that all students can learn from their textbook.  Tyson-Bernstein and 

Woodward (1991) point out that, although each state develops its own curriculum 

guidelines regarding what will be taught to students in that particular state, textbooks are 

produced and sold on a national level.  Therefore, even though the standards for 

mathematics are unique to each state, the textbooks that schools use are developed for a 

national audience, and therefore are not perfectly aligned with any specific state’s 

curricular guidelines.   

Seeley (2003) describes the “California and Texas Effect” (p. 972) that influences 

teachers around the U.S.  Because these two states possess a large percentage of the 

textbook market, critics often point out that the content of textbooks used throughout the 

U.S. is greatly influenced and dictated by the state curriculum standards of these two 

large states.  California and Texas are also textbook “adoption” states, where textbooks 

are examined by state panels to be approved for sale to schools and districts in the state.  

Because these states account for nearly one-fifth of the total market for textbooks and 
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other instructional materials, textbook publishers generally prioritize demands made by 

California and Texas in order for their textbook to be approved for sale in these two 

states. 

California and Texas are just two of many states that incorporate a system of 

statewide textbook adoption in order to screen and select textbooks.  Finn et al. (2004) 

describe the role state adoptions play in the publishing of textbooks.  The pressure to sell 

their product nationally forces textbook publishers to ensure that the content specified in 

each state’s curriculum guidelines is covered in their textbook.   Therefore, these 

adoption states—22 total in 2007—exert a huge amount of influence over the production 

of textbooks, as publishers seek to satisfy each state adoption board.  Finn et al. 

characterizes the entire process as broken: 

It (the textbook adoption process) consistently produces second-rate books that 
replicate the same flaws and failings over and over again.  These sanitized tomes 
are long-winded yet shallow, methodically executed but incoherent, and laden 
with eye-popping graphics yet eye-glazingly dull to read.  States with textbook 
adoption policies perform poorly on national tests, and the market incentives 
caused by the adoption process are so skewed that lively writing and top-flight 
scholarship are discouraged, as are tests of the books’ classroom effectiveness.  
Every individual analyst and expert panel that has studied American K-12 
textbooks has concluded that they are sorely lacking and that the adoption process 
cries out for reform. (p. 50) 
 

 The criticisms of textbooks underscore their important role in educating students 

in mathematics.  As states have moved to reform and improve mathematics education, the 

role of state-developed standards and curriculum frameworks have also risen to increased 

importance.  In the next section, the emergence of state curriculum standards as a force 

for change and for improved mathematics education is discussed.  
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The Increased Role of State Curriculum Standards  

 Although mathematics textbooks are sold to a national audience, many decisions 

regarding what is taught have historically been made at the local or district level.  

However, the 1980s saw a shift away from local control, as states began to exert more 

power regarding instructional decision-making (Long, 2003).  After the publication of A 

Nation at Risk (National Commission on Excellence in Education, 1983) and repeated 

poor performance by U.S. students on international assessments such as the SIMS, states 

began to institute accountability measures and methods to increase student achievement 

and monitor schools.  Some measures were to develop curriculum programs that 

specified what students should learn and be able to perform as a result of their school 

experience, and to produce standardized examinations that would measure student 

performance against state curricular guidelines.    

 With the publication of Curriculum and Evaluation Standards for School 

Mathematics (NCTM, 1989), a new era of standards and standards-based reform began.  

This document provided mathematics educators with “a way of articulating a vision for 

needed change” (Tate, 2004, p. 16).  Prior to the release of this document, standards were 

generally seen as criteria or frameworks to measure achievement or performance.  

However, this NCTM document extended the definition of standards as a way of 

depicting a picture of what ideal practice in teaching and learning would look like.  The 

NCTM followed this document with three other standards documents (NCTM, 1991, 

1995, 2000), which further articulated the vision of ideal practice in the areas of teaching, 

learning, and assessing student knowledge (Tate, 2004).  In 2006, NCTM published 

Curriculum Focal Points for Prekindergarten through Grade 8 Mathematics (NCTM, 
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2006), which specifies major mathematical topics that should be the focus of instruction 

at each grade level for the elementary and middle school mathematics education. 

 The push to reform education through standards has led to various forms of 

standards.  Tate (2004) offers a description of the distinct forms of standards used by 

policymakers.  Content standards refer to statements that describe knowledge and skills 

that students should know and be able to perform in a certain school subject.  

Performance standards put into operation content standards by stating what students 

should be able to demonstrate so that they can indicate they have met the content 

standards.  Other forms of standards include delivery standards, which specify what 

contributions (human and material) are necessary in order for students to have the 

opportunity to learn topics related to the content standards, and resource standards, which 

indicate items that are necessary for the enactment of the content standards.  The overall 

collection of standards offers considerations for the overall system as well as for the 

implementation of the vision of ideal practice (Tate, 2004). 

 Throughout the 1990s, most states developed, revised, and implemented state 

curriculum frameworks in mathematics in order to provide higher standards for 

mathematics, to guide efforts at the local level to reform mathematics education, and to 

assist with the development of local curricula (Long, 2003).  Although the standards were 

meant to help districts link their curriculum efforts with the state-mandated assessments, 

the language used to articulate learning expectations at the state level did not always 

translate down to local efforts.  Hill (2001) examined one district’s curriculum 

development efforts based on their translation of state documents.  She found that 

teachers at the local level interpreted words based on their local meanings they associated 
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with these terms, whereas policymakers who had developed the documents had intended 

the words and standards to be interpreted another way.  Therefore, teachers did not make 

major changes to the curriculum or to their instruction because they did not see their 

approach as differing greatly with the approach articulated by the state. 

 Although the movement to reform education through standards is relatively 

young, researchers have found that the influence of standards in various aspects of 

education is apparent.  Weiss et al. (2003) reported that for most mathematics lessons 

taught in the U.S., the teacher is not the authority for decisions regarding what to teach.  

Rather, state and district policies that are communicated to teachers through curriculum 

standards have a large influence upon what teachers select to teach.  In fact, three out of 

every four mathematics and science lessons in the U.S. are developed through guidance 

from state and local curriculum standards. 

Floden and Wilson (2004) summarized the effects of the standards-based 

movement and provided evidence that standards have had a strong effect on policy and 

practice at the state and local levels, while there is less evidence illustrating standards are 

having an effect on student achievement.  Evidence on practice included teachers giving 

more attention to areas and topics stressed in the standards documents, although there has 

not been a noticeable effect on pedagogy.  The researchers also found a great deal of 

variation in the effects of standards within and across states, districts and schools, with 

some of these variations being attributed to factors such as the clarity and 

consistency/alignment of standards.  With respect to these factors, Floden and Wilson 

summarize the research findings: 

 



 

39 

Standards have greater influence on classroom practices if teachers see them as 
provided a consistent, comprehensible message with clear links to instruction.  
Several studies, however, found that teachers receive conflicting messages, vague 
guidance, or an excessive number of suggestions for what students should 
learn…With differing standards at national, state, district, and school levels, 
teachers were left with conflicting advice about which standards were more 
important.  Standards had the most influence when they included links to 
curriculum materials (p. 36). 
 

Summary 

Although research has illustrated the important role textbooks play in shaping 

what students have the opportunity to learn, the role of standards in assisting teachers’ 

development of instruction is still not as clear.  Researchers have found that the 

mathematics textbook is relied upon to a large extent in developing the instructional 

activities that are enacted in the classroom.  However, there is great variation with 

regards to the overall influence of standards on the teaching and learning of mathematics. 

 The role and influence of textbooks and curriculum standards is one critical area 

that has been examined by researchers.  The research discussed above guides the work of 

this study by illustrating the key function these forms of curricula serve in determining 

what mathematics students have the opportunity to learn.  In the following section, I will 

outline methods and instruments used by researchers to study the overall features of both 

mathematics textbooks and state mathematics curriculum standards documents.  These 

analyses have been critical in the development of the methods used for this study. 

 

Textbook and Curriculum Standards Analyses 

Analyses of Textbooks 

Numerous analyses of mathematics textbooks have served not only to inform the 

research field about the features and structure of textbooks but also to test and provide 
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methods for researchers to use in conducting content analyses of textbooks.  A 

methodologically-basic yet profound study was conducted by Flanders (1987), who 

examined three elementary and middle school mathematics textbook series and the 

algebra textbooks published by the same company in order to study the amount of new or 

repeated content that occurred in these textbook series across grade levels.  After using 

the scope-and-sequence charts provided by the publishers to verify and count all new 

content, Flanders then coded each page of the text as new, old or neutral.  New content 

was defined as content that had not appeared in any textbook at an earlier grade level, and 

pages that included new content in lessons, exercises, enrichment activities, or single 

“challenge” problems or exercises were classified as new.  Pages that included pictures, 

chapter reviews, or chapter tests were classified as neutral, while pages that did not 

include any new content (i.e., pages that contained content introduced at any earlier grade 

level) were classified as old.   

Based on these codings, Flanders concluded that the three textbook series were 

remarkably similar with respect to the percentage of new content included in the series.  

He found that the percentage of new content declined across grades K-2 to an average of 

40% new mathematics content in grade 2, rose to an average of approximately 65% in 

grade 3, then gradually decreased across grades 4-8, bottoming out in grade 8 with an 

average of 30% new mathematics content.  However, after grade 8, new content in the 

algebra textbooks produced by the same publisher shot up to an average of 90% new 

mathematics content.  Flanders also examined the placement of new content in individual 

textbooks and found, on average, most of content classified as new was located in the last 
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half of the text.  In fact, in grades 7-8, less than 28% of the content found in the first half 

of the text was classified as new. 

 Project 2061 (AAAS, 2000) conducted an evaluation of middle grades 

mathematics textbooks based on selected learning goals and expectations retrieved from 

national or state standards and benchmarks.  Eight textbook series deemed “best sellers”, 

four series that represented current efforts funded by the National Science Foundation 

(NSF), and one alternative series were selected for the textbook sample.  A team of 

researchers was trained to analyze the student and teacher editions of the chosen 

mathematics textbooks based on selected core mathematical content that is common to 

middle grades curriculum.  This content included topics from geometry, algebra and 

number sense, including knowledge of fraction concepts and operations with fractions.  

Researchers used the analysis procedure produced by Project 2061 to examine how well 

each textbook aligned with the list of selected mathematical content and provide a rating 

for each textbook based on a series of 24 criteria and indicators.  The researchers in this 

project concluded that, although there are a few excellent middle-grades textbook series 

and that most textbooks do a satisfactory job on number and geometry skills, there were 

no popular commercial textbooks among the most highly rated. Most of the textbooks 

were inconsistent, weak in their coverage of conceptual benchmarks and support for 

teachers’ instruction, and unsatisfactory in offering students a purpose for learning 

mathematics and promoting student thinking. 

 Jones (2004) used a number of procedures to analyze the inclusion of tasks related 

to probability in middle grades textbooks over nearly half a century.  Jones selected one 

popular and one alternative textbook series from each of four “eras” in mathematics 
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education:  the New Math era (1957-1972), the Back to Basics era (1973-1983), the 

Problem Solving era (1984-1993), and the Standards era (1994-2004).  For each 

textbook, the number of pages and lessons that contained tasks related to probability were 

counted, using one quarter of a page as the smallest unit of measure.  From these 

measures Jones calculated the proportion of the text containing probability tasks and, 

employing a procedure used by Flanders (1994), computed the standardized page position 

of probability tasks and standardized position of the lessons that contained the probability 

tasks.  He also described the location of the page where the probability tasks were found, 

such as “part of a lesson on probability”, “part of a lesson on another topic”, or “part of 

an enrichment activity”. 

Borrowing from the work of Flanders (1987), Jones characterized the probability 

tasks found in each textbook series as “new” or “old” content based upon whether the 

idea appeared in the other middle grades (6-8) textbooks.  In modifying the work of 

Valverde et al. (2002), Jones classified the types of probability tasks as activities, worked 

examples, problems (either exercise-dependent or exercise independent), or summative 

assessments.  Finally, Jones used six standards documents, including Principles and 

Standards for School Mathematics (NCTM, 2000), Foundations for Success 

(Mathematics Achievement Partnership, 2002), and the standards documents from 

California, Texas, Florida and Illinois, to generate a list of generalized learning 

expectations regarding probability for grades 6-8.  This list was used to code the 

probability tasks found in textbooks in order to find the percentage of tasks that addressed 

each learning expectation.  Overall, Jones concluded that the Standards era saw the most 

attention paid to probability in terms of the number of pages, lessons, and tasks devoted 
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to the topic.  In addition, a wider variety of probability topics and learning expectations 

were focused on in the Standards era than in other eras. 

Analyses of Curriculum Standards Documents 

Although content analyses of textbooks have modeled and utilized a number of 

procedures to study features of textbooks, there are a growing but still limited number of 

studies that have analyzed curriculum documents in the form of state standards or grade 

level learning expectations (GLEs) documents.  Two studies by the Council of Chief 

State School Officers (Blank & Pechman, 1995; Blank et al., 1997) examined the 

development of state curriculum frameworks and standards documents.  The 1995 study 

concluded that states have differed in their approach to developing standards documents, 

using various structures, organizations and features included in these documents. Many 

of these frameworks seemed aligned with the Curriculum and Evaluation Standards for 

School Mathematics (NCMT, 1989), and they included process standards, examples of 

the learning expectations, and provided possible teaching strategies.  Researchers for the 

1997 study analyzed the quality and content of the state documents and also looked at 

how states worked to assist teachers and local educators in implementing the standards 

documents.  They reported that by 1996, 46 states had developed curriculum standards 

documents, with 32 completing their revision in the past 2 years.  Many of these 

documents again took the form of the NCTM document, yet the learning expectations 

differed considerably by state.  Two-thirds of the states provided examples, activities or 

vignettes to express how content standards could be implemented in the classroom, but 

over half of the states did not have assessments that were based on the state content 

standards. 
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More recently, the Thomas B. Fordham Foundation judged the quality of each 

state’s standards documents with respect to clarity, content, reason and negative qualities 

(Klein et al., 2005).  A panel of researchers assigned scores ranging from 0-4 based upon 

the four aforementioned criteria.  Each state was assigned a score and a corresponding 

letter grade for their standards documents, with states that judged well on the criteria 

previously listed recognized and states that did not judge well on certain criteria 

highlighted.  Overall, the panel assigned 29 states a grade of D or F, with 15 states 

receiving a C.  Only 3 states received an A (California, Indiana, and Massachusetts), 

while an additional 3 states were given a grade of B (Alabama, New Mexico, and 

Georgia). 

Researchers from the American Institutes for Research (Ginsburg et al., 2005) 

compared various aspects of the U.S education system to that of Singapore, whose 

students ranked first in mathematics in the TIMSS examination.  The study reviewed 

qualities such as textbooks, curriculum frameworks, and assessments from both 

countries.  With regards to the comparison of curriculum frameworks, documents from 

seven states were evaluated against the Singapore national curriculum.  The researchers 

found that, although state standards documents emphasize to a greater extent “21st 

century thinking skills” (p. ix), there are other shortcomings of the American system, 

including textbooks that stress definitions and formulas over mathematical understanding 

and the lack of preparation U.S. teachers possess to teach mathematics. 

 Research conducted by the Center for the Study of Mathematics Curriculum 

(CSMC) recently analyzed the grade placement of particular topics related to number, 

algebra, and reasoning in state curriculum documents (Reys, 2006).  Although the 
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methods differed slightly by topic, researchers analyzing content in the number strand 

chose particular topics, such as knowledge of basic facts, multi-digit whole number 

computation, and fraction concepts and computation, and from the 42 states that had 

developed grade-specific standards documents (also called GLE documents), compiled 

all learning expectations regarding each specific topic. These learning expectations were 

coded by grade level based upon an agreed-upon coding scheme that examined the 

purpose of each learning expectation (i.e., addition of fractions, judging the size of 

fractions, converting fractions to decimals).  Once coding was complete, the analysis was 

summarized by topic.  Researchers found that, although there is general agreement across 

states regarding what mathematics should be taught, there is not a general consensus 

regarding when these topics should be taught.  For example, with respect to addition and 

subtraction of fractions, the grade placement of the “culminating learning expectation”, 

or the learning expectation that students should be able to add and subtract fractions with 

and without common denominators, ranged from grade 4 in one state to grade 7 in six 

states.  Twenty states placed this learning expectation in grade 6, while an additional 15 

states placed this learning expectation in grade 5 (Reys et al., 2006). 

Summary 

 Overall, these studies provide insights into the features and qualities of 

mathematics textbooks and curriculum standards documents as well as methods that can 

be used to analyze their content.  The contents of these two forms of curriculum are of 

critical importance to teachers as they make decisions and implement these curricula into 

their classroom instruction.  In the next section, I discuss research that examines how 

teachers use curricula in the form of mathematics textbooks and standards documents to 
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create the enacted curriculum in teaching their students.  This research highlights the 

importance of having the contents of standards and textbooks aligned in order to provide 

a clear picture to teachers regarding the mathematics content that should be taught at a 

specific grade level. 

 

Teachers’ Use of Textbooks and Curriculum Standards 

 Although the important role of textbooks and curriculum standards in the day-to-

day operations of mathematics classrooms has been well documented, another important 

factor also deserves consideration:  how do teachers interpret and use these forms of 

curriculum to develop their instruction and enact curriculum in the classroom?  Despite 

the important role that textbooks and standards play, in the end it is the classroom teacher 

that puts into operation the goals and intended measures upon which the textbook and 

curriculum standards were developed.  It is the teacher, through guidance from the 

textbook and curriculum standards, that shapes instruction and structures opportunities 

for students to learn selected mathematical content. 

Teachers’ Use of Textbooks 

 Researchers have studied the various ways teachers use their textbook and make 

decisions regarding what mathematical content to teach.  Freeman and Porter (1989) 

examined four elementary teachers’ styles of using mathematics textbooks and looked at 

the overlap between content taught and the content that was found in a teacher’s 

textbook.  From this small sample of teachers, Freeman and Porter identified three 

distinct styles of textbook use:  textbook bound, where the teacher follows the scope and 

sequence of the textbook page by page throughout the school year; focus on the basics, 
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where the teacher teaches lessons that are directly related to basic mathematical concepts 

and skills he or she identify as important at a specific grade level but skips lessons that 

are not; and focus on district objectives, where the teacher relies on a list of assignments 

and exercises that offer lessons from the textbook that meet district objectives.  In their 

overall findings, Freeman and Porter contradict the idea that the textbook heavily 

influences elementary teachers decisions regarding what content to teach.  For each of the 

four teachers, the researchers found important and significant differences between the 

content as developed in the textbook and the teachers’ selection and sequencing of 

content as well as the content that was emphasized. 

 Sosniak and Stodolsky (1993) also examined teachers’ use of their adopted 

textbook.  The researchers studied four 4th grade teachers within a single school to 

examine the role the textbook played in assisting teachers’ development of instruction in 

reading, mathematics, and social studies.  Through classroom observation, teacher 

interviews, and content analyses of textbook materials, Sosniak and Stodolsky found that 

the use of textbooks in their selected sequence generally varied by teacher, independent 

of the textbook, the subject being taught, and the school’s overall culture.  Some teachers 

followed closely to the sequencing of content in the textbook, while other teachers chose 

sections from the textbook to teach without concern for the textbook’s content sequence.  

In fact, one teacher’s use of textbooks changed dramatically between reading and 

mathematics, as she freely deviated from the reading text’s sequence yet stuck to a 

routine in following the sequence of content in the mathematics textbook.  This dramatic 

difference was attributed by the researchers to her lack of involvement or interest in the 

mathematics instruction and curriculum, as the teacher ignored the district guidelines and 
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stuck to the textbook.  Overall, Sosniak and Stodolsky found that teachers generally saw 

the textbook as one of many resources available to them, and that the textbook did not 

necessarily directly control what was taught or what students had the opportunity to learn. 

 Tarr, Chávez, Reys, and Reys (2006) examined the amount of textbook use by 

middle grades mathematics teachers across six states.  Utilizing teacher surveys, 

textbook-use diaries, classroom observations, and teacher interviews, the researchers 

reported that teachers who used both NSF-supported textbooks and publisher-developed 

textbooks placed significantly greater emphasis on lessons focused on Number and 

Operations over lessons focused on other mathematical strands (e.g., Measurement, 

Geometry, Probability, Data Analysis).  The researchers found that teachers that used 

NSF-supported textbook typically taught mathematical content that was intended for 

different grade levels, while teachers who used both forms of curricula generally 

supplemented the written curricula with practice or skill-building worksheets. 

In synthesizing this body of research, Remillard (2005) offers a framework for 

examining and classifying teachers’ use of curriculum materials.  Remillard defines 

curriculum use as “how individual teachers interact with, draw on, refer to, and are 

influenced by material resources designed to guide instruction” (p. 212).  In examining 

over 70 studies that looked at teachers’ use of curriculum materials, Remillard delineates 

four perspectives used by researchers to examine curriculum use:  curriculum use as 

following or subverting the text, where curricula is seen as fixed or as the starting point 

for which teachers either follow or subvert; curriculum use as drawing on the text, where 

classroom practice rather than the text is the starting point of analysis and where 

curriculum guides are possible influences upon the development of instruction; 
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curriculum use as interpretation of text, where the focus is on the teachers as an active 

interpreter of the textbook and curricular materials and where the meanings the teacher 

infers from the curriculum are examined; and curriculum use as participation with the 

text, where the focus is on the teacher-text relationship and the activity of the teacher in 

using the curriculum.  Remillard also lists teacher characteristics that researchers have 

used to explain differences in curriculum use, including teacher beliefs about and 

knowledge of mathematics, teaching and learning, a teacher’s beliefs about or stance 

toward curriculum materials, and a teacher’s professional identity.  Overall, the study of 

these characteristics has signaled promising signs that these qualities may be influencing 

factors in determining or predicting how a teacher uses curriculum materials. 

Teachers’ Use of Curriculum Standards 

 As standards have begun to be used to convey what students should learn as a 

result of their mathematics education, a limited body of research has emerged that has 

examined how teachers use state standards documents in order to develop instruction for 

their classrooms.  Weiss et al. (2003) reported that 74% of mathematics and science 

teachers surveyed listed state and district curriculum standards or frameworks as a factor 

that influences their selection of content.  In fact, this form of curriculum was the most 

influential factor in the selection of content and more influential than textbooks. Many 

teachers replied that they did not choose what they would teach but rather those decisions 

were dictated by the state or district standards. 

Lofty (2000) examined how teachers in England and in the state of Maine 

interpreted and used standards for English and reading in developing their instruction.  In 

both settings, “the politics of who develops the curriculum and how it is implemented 



 

50 

have strongly shaped teachers’ attitudes toward working with standards” (p. 98).  

Teachers in England saw the implementation of standards as disruptive and, believing 

that the policies would soon be replaced, made minimal adjustments to their courses.  

Teachers in the state of Maine voiced their concerns over their lack of input to the 

standards document, thereby undercutting their overall commitment to reform.  Teachers 

also began to see the standards document as a checklist, seeing pieces of the document as 

already part of their curriculum or pieces that they should include in the future.  Most 

teachers also felt that they were already, in their own ways, implementing the ideas found 

in the standards documents and thus there was little that needed to be changed in their 

practice. 

Summary 

 Overall, research has illustrated that teachers use their textbooks in various ways, 

including following close to the text for decisions regarding what to teach and when to 

teach it or using the textbook as a menu upon which to select what they choose to teach.  

However, the limited body of research on teachers’ use of curriculum standards points in 

an opposite direction, as teachers generally seem to strictly adhere to what these 

documents articulate should be taught.  The differences in teachers’ use of textbook and 

curriculum standards documents can be attributed to the mandatory assessments and 

accountability measures attached to the teaching of content outlined in standards 

documents, as in many cases, a teacher’s effectiveness is judged regarding his/her student 

performance on state assessments that are tied to the state standards documents.  

However, little is known regarding how teachers balance the demands of state curriculum 
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standards with the day-to-day guidance provided by their adopted textbooks or whether 

or not teachers even recognize content differences between these two forms of curricula. 

 

Research on the Learning of Fraction Concepts 

The learning of concepts related to fractions and the larger domain of rational 

numbers has been characterized as one of the most important, and yet for many children, 

most difficult concepts that students will face in their pre-secondary mathematics 

education (Post, 1981; Behr & Post, 1992; Bezuk & Cramer, 1989; Behr, Harel, Post & 

Lesh, 1992).  Numerous reasons have been offered by researchers regarding why learning 

fraction concepts seem to cause students difficulty.  Behr and Post (1992) point to the fact 

that fractions and rational numbers are the first types of numbers students encounter in 

mathematics that are not based upon a counting algorithm. That is, fractions are the first 

numbers that students cannot use counting forward, backwards, or skip counting to easily 

find other fractions.  Post (1981) adds that the introduction of rational number concepts 

begins a transition from additive to multiplicative thinking, which introduces new types 

of relationships between numbers.  Some researchers (Bezuk & Cramer, 1989; Behr, 

Wachsmuth, Post, & Lesh, 1984) allude to the interference students have with their 

knowledge of whole number concepts as a source for the difficulty they encounter when 

learning about fractions, while still other researchers (Behr, Harel, Post & Lesh, 1993; 

Behr, Post & Wachsmuth, 1986; Ohlsson, 1988; Mack, 1995) conclude that students have 

difficulty seeing and thinking of a fraction as a single quantity rather than as two separate 

numbers with which they are more accustomed.  The notation used to represent fractional 

quantities is generally cited as a tremendous reason for this problem (Watanabe, 2002). 
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Due to the importance of fraction and rational number knowledge in students’ 

overall mathematical knowledge, a great amount of research has been conducted on the 

subject.  In fact, Pitkethly and Hunting (1996) point to the large number of studies 

conducted on this subject as indication of its importance in the field of mathematics 

education.  This research, which includes examinations of the nature of rational number 

knowledge, the limitations of student knowledge, and the misconceptions students hold 

about the subject, holds considerable implications for teaching, learning, and curricular 

design and development.  In particular, my review seeks to identify a framework of key 

understandings related to fractions that could be used to guide the analysis of curriculum 

standards and textbooks. 

The Nature of Rational Number Knowledge 

 Researchers have generally come to a consensus that “rational number is not a 

single construct and can be characterized as a set of related but distinct subconstructs” 

(Carpenter, Fennema, & Romberg, 1993, p. 2).  Behr et al. (1992), in reviewing the work 

of Kieren, quote Kieren’s belief that for students to achieve a deep and complete 

understanding of rational number, they need to be exposed to and understand the various 

subconstructs that together comprise rational number knowledge.  Although the various 

subconstructs and interpretations of fractional knowledge have been debated by 

researchers (Behr et al., 1992; Ohlsson, 1988), the general consensus of the research 

community has settled on five rational number subconstructs articulated by Kieren:  part-

whole, quotient, ratio, operator, and measure. 

 The part-whole subconstruct of rational number requires the student to consider 

partitioning some whole object into equivalent parts.  This interpretation of fractions can 
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involve continuous quantities (i.e., one pie divided eight ways, a rectangle divided into 

fourths) or discrete quantities (i.e., a bag of 12 colored marbles, a set of 6 dots) and allow 

students to divide or partition the quantities and determine the appropriate fraction that 

represents the given part of the whole object.  The part-whole subconstruct of rational 

numbers can provide students with a strong conceptual foundation on which to build 

understanding of other rational number subconstructs.  Yet if it is the only subconstruct 

students learn and understand, the student’s understanding of fractions will be limited 

(Sowder, 1995). 

 The quotient subconstruct of rational number arises when students compare two 

separate quantities, treating one quantity as a divisor and the other as the dividend, and by 

using either partitive or quotitive division, to acquire a single quantity solution (Behr et 

al., 1993).  This subconstruct invites the student to study a fraction’s relationship to a 

division problem.  Although the quotient subconstruct is closely related to the part-whole 

subconstruct of rational number, the quotient subconstruct focuses on the division of a 

particular quantity (i.e., 3 pizzas) into a specified number of parts (i.e., 5 people) in order 

to consider the result (i.e., if 3 pizzas are shared equally between 5 people, how many 

pizzas is that per person?) (Bledsoe, 2002; Kieren, 1995). 

 The ratio subconstruct is used when comparing two quantities numerically, such 

as in mixtures or probabilities (Kieren, 1995).  For example, if a bag of marbles contains 

3 green marbles and 5 red marbles, then the ratio of green marbles to red marbles is 3:5 

or 

! 

3

5
.  The ratio interpretation is slightly different than the part-whole subconstruct, 
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which would be used to state that 

! 

3

8
 of the bag of marbles are green or that 

! 

5

8
 of the 

marbles are red. 

 The operator subconstruct utilizes a “functional treatment of rational numbers” 

(Bledsoe, 2002) in order to perform operations on a particular quantity.  In this 

subconstruct, the fraction acts in one of two manners:  as a duplicator or partition-

reducer, where the fraction 

! 

m

n
 exchanges n units of some size for m units of the same 

size; or as a stretcher or shrinker, where the fraction 

! 

m

n
 exchanges some number of 

composite units of size n with the same number of composite units of size m (Behr et al., 

1993).  In both instances, the fraction transforms the original quantity through arithmetic 

operations into a final value.  For example, a student using the duplicator or partition-

reducer feature of fractions to find 

! 

3

4
 of 12 cookies can divide the 12 cookies into 4 

groups, with each group containing 3 cookies.  The student can then select three of the 

groups, which would contain 9 cookies.  So 

! 

3

4
 of 12 cookies would equal 9 cookies.  In 

using the stretcher or shrinker feature, the student can form 3 groups of 4 cookies, and 

then for each group of 4 cookies, the student can select 3 of the 4 cookies, thereby 

selecting 9 cookies in all. 

 The measure subconstruct of rational number allows students to use fractions in 

order to determine lengths of objects that cannot be measured precisely using only whole 

numbers.  One example of how the measure subconstruct can be used is by taking the 

length of an object to be one unit and then dividing the object into equal sized parts.  If 
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the object is divided into five equal pieces, then each piece of the object represents 

! 

1

5
 of 

the whole object, and five 

! 

1

5
-units would equal the whole (Bledsoe, 2002). 

 Kieren (1993) argues that providing students with ample opportunities to study 

and work with the various subconstructs of fractions and rational numbers “provides 

school students a relatively early and natural window to the entire domain of 

mathematics” (p. 60). Yet mathematics curriculum materials tend to focus on the part-

whole subconstruct of fractions, and curriculum developers have struggled to create 

opportunities for students to study the five subconstructs in a unified manner.  Carpenter 

et al. (1993) theorize that the unifying themes to these five subconstructs are the concepts 

of units and of partitioning.  They argue “partitioning plays a similar role in the 

development of rational number that counting plays for whole number concepts and 

operations, and the construction of rational number concepts depends on an integration of 

counting and partitioning schemes” (p. 3).  Carpenter et al. concede that the five 

subconstructs have yet to find a clear role in assisting instruction and curricular 

development but allude to an idea that focusing on the unifying themes of the five 

subconstructs may be more productive and helpful in designing mathematics curriculum 

and developing instruction that will help students construct knowledge of rational 

numbers. 

Limitations of Students’ Knowledge of Fractions 

Besides the research conducted on the nature of rational number knowledge, other 

research has examined student knowledge of fractions and rational numbers as well as the 

conceptions and misconceptions they hold regarding the topic.  Researchers have 
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reported that students bring with them intuitive ideas regarding concepts related to 

fractions (Pitkethly & Hunting, 1996; Hunting & Sharpley, 1988; Mack, 1990,1995).  

Pitkethly and Hunting (1996) report in their review of initial fraction learning that there 

are at least four basic constructive mechanisms that can be used to assist students in 

developing knowledge of fractions:  whole number schemes, where students use their 

knowledge of the whole numbers of counting for the identification of iterable units, then 

combines this knowledge with the act of division; partitioning schemes, where students 

use strategies such as halving, dealing, and repeated folding; measuring schemes, where 

students see fractions as chunks or measures in order to combine unit fractions; and 

equivalencing schemes, where students generate new units that are equivalent to the sum 

of the parts.  

As with other mathematical domains, researchers have documented some of the 

misconceptions and difficulties students have when working with fraction concepts.  

Tirosh (2000) examined the difficulty students have in dividing fractions.  Success rates 

in dividing fractions are generally low, and students tend to rely on the standard 

algorithm to compute with minimal understanding of the procedures they are using.  

Tirosh cites three common mistakes when students divide fractions:  algorithmically 

based mistakes, where students alter or forget steps when dividing fractions; intuitively 

based mistakes, where students incorrectly use their knowledge of division with whole 

numbers to divide fractions; and mistakes based on formal knowledge, where students 

illustrate deficiencies in their knowledge of either the idea of fractions or the operations 

they are performing. 
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Behr, Wachsmuth, Post, & Lesh (1984) examined student understanding of the 

relative size of fractions and their ability to order fractions and determine if a fraction 

was greater than, less than or equal to another fraction.  The researchers found that many 

of the students prior to instruction committed common errors when ordering fractions due 

to their attempt to apply their knowledge of whole numbers to the task.  Typical examples 

of these types of errors would be to say that 

! 

1

4
 is smaller than 

! 

1

5
 since 4 is smaller than 5, 

or that 

! 

4

8
 is greater than 

! 

1

2
 because 4 is bigger than 1 and 8 is bigger than 2.  After weeks 

of instruction focusing on ordering fractions and determining the size of a fraction 

relative to another fraction, the dominance of student whole number knowledge when 

working with fractions greatly diminished.  

Studies of national and international assessments have also shown that students 

struggle with elementary concepts pertaining to fractions.  Findings from the second 

National Assessment of Educational Progress (NAEP) illustrated that, even though 

computation with fractions is taught at a much earlier age, only 35% of thirteen-year-olds 

could successfully compute 3/4 + 1/2 (Bezuk & Cramer, 1989).  Research conducted on 

NAEP data by Carpenter, Coburn, Reys, and Wilson (1976) and Carpenter, Corbitt, 

Kepner, Lindquist, and Reys (1980), reported that only 1/3 of thirteen-year-olds and 2/3 

of seventeen-year-olds could successfully add 1/2 + 1/3.  Post (1981) reported that, when 

asked to estimate the sum of 12/13 and 7/8, 55% of thirteen-year olds reported answers of 

19 or 21.  Subsequent NAEP assessments illustrated further difficulty for students.  

Wearne and Kouba (2000) report that only 50% of fourth graders could correctly 
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determine how many fourths produce a whole, while only 35% of eighth graders could 

identify the correct ordering of three fractions in reduced form. 

Curricular Implications of Student Difficulties in Learning Fractions 

 Behr et al. (1992) suggests that many of the misconceptions and 

misunderstandings which students and even some adults have regarding fractions and the 

associated multiplicative structures are caused by “deficiencies in the curricular 

experiences provided in school” (p. 300).  These deficiencies reside in both the 

elementary experiences, where the curriculum fails to “include concepts and principles 

relating to multiplicative structures necessary for later learning in the intermediate 

grades”, and in experiences in the middle grades, where the curriculum presents 

multiplicative structures “in such a way that they remain cognitively isolated rather than 

interconnected” (p. 300).  The researchers define five broad deficiencies concerning how 

mathematics curriculum as a whole fails to properly help students develop rational 

number concepts: 

1. Lack of problem situations that provide experience with composition, 

decomposition, and conversion of conceptual units; 

2. Lack of consideration of arithmetic operations for both whole and rational 

numbers from the perspective of the mathematics of quantity; 

3. Lack of problem situations that provide a wide range of experience so children 

develop less-constrained models of multiplication and division; 

4. Lack of experience with qualitative reasoning about number size, order 

relations, and the outcome of operations; 
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5. Lack of problem and computational situations that exemplify the invariance or 

variance of arithmetic operations and that exemplify variability principles 

fundamental to both qualitative and quantitative proportional reasoning. 

 Other researchers point to the overall nature of the mathematics curriculum and 

instruction as a possible culprit behind poor student understanding of fraction and rational 

number concepts.  Post (1981) suggests that part of the problem lies in the poorly 

conceptualized and implemented instruction that is developed in many textbook series.  

He notes the general lack of any type of manipulative material used to assist students in 

developing fraction knowledge and that many textbooks place an great deal of emphasis 

on computation and operations with fractions rather than on conceptual ideas such as 

partitioning, ordering and equivalence.  He concludes that the process fails students 

because “very early in their instruction on rational numbers, students can be found 

generating long lists of equivalent fractions, adding, subtracting, multiplying, and 

dividing, all without having the foggiest idea of what they are doing” (p. 3).  

 Bezuk and Cramer (1989) suggest that more time should be spent in the 

mathematics curriculum focusing on developing students’ understanding of fractions and 

that efforts should be made to shift emphasis away from the development of algorithms 

for computing with fractions and towards developing students’ quantitative 

understanding of fractions through use of manipulatives and models and a focus on the 

relative size of fractions.  They note that many elementary mathematics textbooks 

generally begin fraction concepts as early as grade 2 but generally begin devoting large 

amounts of time to the topic around grade 4.  The usual progression begins with the brief 

coverage of naming fractions, ordering fractions and the equivalence of fractions at each 
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grade level, but the primary focus at each grade level centers on computing with 

fractions.  Addition and subtraction are generally introduced in grade 4 and repeated in 

grades 5 and 6, while multiplication and division are introduced in grade 5 and repeated 

in grade 6.   

Bezuk and Cramer suggest that this amount of repetition leads to these topics not 

being taught well at any grade level, thereby greatly inhibiting student ability to learn 

these concepts.  They propose that 

…by postponing most operations with fractions at the symbolic level until grade 6 
and using instructional time in grades 4 and 5 to develop fraction concepts and the 
idea of order and equivalence, teachers will find that their students will be more 
successful with all aspects of operations with fractions and will have a stronger 
quantitative understanding of (fractions) (p. 158). 
 

Bezuk and Cramer also urge that manipulatives be used at each grade level to introduce 

various concepts related to fractions and that when computing with fractions, students 

should only work with fractions with denominators limited to 12 and below.  They 

suggest that fraction work at the primary grades should be based on the part-whole 

concept of fractions, naming fractions and drawing and using models to represent 

fractions, using words to describe fractions before using symbols, and utilizing activities 

that require students to name fractions as the unit varies.  Based on this work in the 

primary grades, Bezuk and Cramer recommend that instruction at the intermediate grades 

extend students’ prior conceptions of fractions by developing ordering strategies that are 

intuitive to the student and building the concept of equivalence among fractions.  

Instruction concerning operations with fractions should begin with modeling the situation 

using manipulatives and diagrams before moving into the symbolic form.  
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Researchers from the Rational Number Project, which began work in 1979 

through funding by the National Science Foundation, have also examined the critical 

concepts students should learn in order to be successful in constructing knowledge of 

fractions and rational numbers. The researchers began by conducting teaching 

experiments using a rational number curriculum based on Kieren’s five subconstructs of 

rational number (Cramer & Post, 1995).  These experiments were used to study not only 

what students should know in order to develop a deep, conceptual understanding of 

fractions but also how instruction could be structured in order for teachers to better assist 

student learning (Cramer, Behr, Post & Lesh, 1997).  

The RNP teaching experiments produced numerous findings concerning the 

development of rational number and fractional knowledge.  Behr, Wachsmuth, and Post 

(1985) theorize that being able to understand and judge the size of a fraction is important 

for students in being able to perform computations and solve problems involving 

fractions.  The knowledge of the size of fractions is also important in being able to 

estimate with fractions (Behr et al., 1986).  Behr and Post (1992) suggest that knowledge 

of the part-whole conception of fractions, through work with manipulatives or concrete 

models, is an important prerequisite skill students should understand in order for them to 

be successful in ordering fractions and judging the equivalence of two fractions. Post, 

Wachsmuth, Lesh and Behr (1985) conclude that the ability to flexibly move between 

concrete representations of fractions and the symbolic representations of fractions is also 

an important prerequisite step towards learning more abstract fraction concepts.  

Based on findings from these experiments and subsequent student interviews, the 

researchers modified and produced curriculum materials for grades 4-8 that focused on 
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assisting students to learn and work with the various subconcepts of rational number 

(Behr et al., 1984).  These materials reflected the prevailing psychological principles of 

Piaget, Bruner and others and utilized physical models and manipulatives in instruction to 

assist student learning.  The curriculum was based on the philosophy that “extended 

periods of time invested with manipulative materials developing concepts, order, and 

equivalence ideas are needed before students can operate on fractions in a meaningful 

way” (Cramer et al., 1997, p. 4). 

The first part of the rational number curriculum was based on five topics:  (a) 

part-whole model for fractions; (b) concept of unit; (c) order ideas; (d) equivalence 

concepts; and (e) addition and subtraction of fractions at the concrete level (Cramer et al., 

1997; Cramer & Post, 1995).  The curriculum shifted emphasis away from developing 

procedures for working with fractions and towards an emphasis on developing a 

quantitative sense of fractions through (1) an understanding of the relative size of 

fractions and (2) the ability to estimate reasonable answers when using fractions.  The 

second part of the rational number curriculum built from the conceptual understandings 

developed by students through work in the first level.  The topics covered in the Rational 

Number Project curriculum provides the foundation of a framework used in this study to 

categorize various learning expectations regarding the development of student knowledge 

concerning fraction concepts and computation. 

Summary 

 The research related to fractions has served to illustrate the struggles students 

have in learning about fractions as well as suggest possible reasons for these problems.  

The learning of concepts related to fractions is one of the most important yet difficult 
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topics students will face in their pre-secondary mathematics education.  Researchers have 

noted that the concept of fractions is a complex and multi-faceted topic, with various 

subconstructs that provide different interpretations and uses for these numbers. 

Researchers have also illustrated important concepts that students should understand 

before they will be able to learn more complex ideas related to fractions.  Students have 

repeatedly demonstrated struggles in learning fraction concepts, and researchers have 

pointed to the mathematics curriculum as one area that needs improvement in order to 

better assist students in the learning of these topics.    

 

Summary 

 The research reviewed in this chapter provides the foundation for this study. 

Researchers have illustrated the important role textbooks and curriculum standards play 

in assisting teachers to develop and implement their daily classroom instruction.  The 

studies outlined in this chapter have not only discussed this importance but also have 

outlined criticisms of textbooks leveled by educators and researchers.  These critiques 

have guided the selection of specific state GLEs and mathematics textbooks for this 

study. Researchers have used a variety of techniques to study the features and content of 

textbooks and curriculum standards documents, and these techniques have influenced the 

selection of methods for this study.  Researchers have also documented the various ways 

and processes that teachers use textbooks and standards to shape their instruction. 

The literature concerning the knowledge of fractions and rational numbers is full 

of examples of students struggling to understand elementary concepts related to fractions.  

Researchers have theorized that knowledge of fractions is multi-faceted, with an 
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understanding of many rational number subconstructs needed to fully comprehend this 

concept.  Researchers have also pointed out that the elementary and middle grades 

mathematics curriculum approach to developing knowledge of fractions is in need of 

improvement if students are to learn and master this difficult topic. 

 Each of these areas of research has shaped not only my understanding of the 

phenomenon under examination in this investigation but also the methods and 

interpretations used to conduct this study.  In the following chapter, a description of the 

guidelines used to select the state GLEs and mathematics textbook sample for this study 

is offered.  Techniques used to analyze the contents of both state GLEs and textbooks are 

discussed, and the methods used to determine the alignment between these two forms of 

curricula are outlined. 
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CHAPTER 3 
RESEARCH DESIGN AND METHODOLOGY 

 
 
 
 This study describes the alignment between state mathematics grade-level 

learning expectations (GLEs) and popular elementary and middle school mathematics 

textbooks with respect to the topic of fraction concepts and computation. That is, this 

study addresses the extent to which learning expectations described in multiple state 

standards are addressed in popular textbooks at the grade level noted in the state 

standards.  This study also examines the differences in alignment between state GLEs and 

mathematics textbooks across the various states as well as across the different textbook 

series selected for analysis.  Since state standards differ in the grade placement of topics 

related to fractions, an equally important consideration is the extent to which textbooks 

focus on fraction topics within a particular grade that is different than the grade level 

called for in state GLEs, whether the grade level be earlier, later, or some cases, none at 

all.  In other words, to what extent can repetition within textbooks be at least partially 

attributed to mixed messages as relayed to publishers by the state GLEs?  

 In this chapter, the procedures utilized to select a sample of state GLEs as well as 

a sample of elementary and middle school mathematics textbooks are outlined, followed 

by a description of the methods used to analyze both the state GLEs as well as the 

contents of the selected textbooks with respect to the learning expectations found in state 

GLEs pertaining to the topic of fraction concepts and computation.  The procedures used 

to describe and document the alignment between these two forms of curricula are 

explained, and the methods used to test the reliability of the procedures used in this study 

are discussed. 
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Selection of State Mathematics Curriculum Standards 

 As part of my three-year research assistantship with the Center for the Study of 

Mathematics Curriculum (CSMC), I have monitored and updated a web-based database 

(located at http://www.mathcurriculumcenter.org/states.php) that provides links to the 

most recently developed curriculum documents published by the fifty states, the District 

of Columbia, and the Department of Defense Education Activity (DoDEA).  These 

documents were identified based on a careful review of each state’s education department 

website as well as discussions with and a survey of state education department 

representatives.  Many states have developed multiple curriculum documents over the 

past 10-15 years, with 40 states producing or updating their official mathematics 

curriculum document since the passage of the No Child Left Behind (NCLB) act in early 

2002.  Table 3.1 provides the publication dates of the most current state mathematics 

curriculum standards. 

 
Table 3.1   
 
Publication Date for the Most Recent State-Level Mathematics Curriculum  
Documents (as of 4/5/07) 

 
Year Number States 

2007 2 UT*, WA* 
2006 8 DE, GA, ID, KY, MS, NV, NH, RI, WV 
2005 12 AK, CA, CO, CT, DC, HI, IA, ME, MI, NY, ND, TX 
2004 8 AR, DoDEA, LA, MD, MA, MO, SD, VT 
2003 6 AL, AZ, KS, MN, NC, WY 
2002 4 NJ, NM, OK, OR 
2001 4 OH, SC, TN, VA 
2000 2 IN, NE 
Pre-2000 5 FL, IL, MT, PA, WI 
 52  

* Draft 
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Standards documents are called by various names, such as Grade-Level  

Expectations, Content Standards, Performance Standards, and Curriculum Frameworks,  

and they vary across states with respect to their format and structure, level of specificity,  

and authority status (i.e., mandatory, recommended, voluntary).  Some mathematics 

curriculum standards describe general learning expectations across multiple school 

subjects, while some provide specific curricular expectations for particular subjects (i.e., 

mathematics), and still others describe content that will be assessed on state-mandated 

examinations (Reys, 2006).  Although these documents can differ greatly across states, 

the passage of NCLB has propelled many states to specify learning expectations by grade 

level (i.e., grade-level learning expectations (GLEs)) in the elementary and middle school 

levels.  Table 3.2 describes the various ways states have chosen to organize their 

standards documents. 

As seen in Table 3.2, 44 states (including the District of Columbia and the 

Department of Defense Education Activity) have produced GLE documents that span 

grades K-8, K-7, 3-8, or 4-8.  Other states, such as Colorado, Illinois, Iowa, 

Massachusetts, Montana, Nebraska, Pennsylvania, and Wisconsin, structure their 

standards documents by grade-bands instead of by grade level. However, many of these 

states have produced an assessment document that specifies by grade level what content 

students will be tested on the state assessment.  For example, Colorado specifies 

standards that cover grades K-4, 5-8, and 9-12 but does not state at which grade(s) in 

those grade bands a specific standard will be covered. Yet for each grade 3-10, Colorado 

offers an assessment framework that defines what mathematical content will be assessed  

on the state-mandated examination.   
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Table 3.2 
 
Organization of State Mathematics Elementary and Middle School GLEs Documents (as 
of 4/5/07) 

 
Elementary/Middle School  

Grade Level Expectations (GLEs) 
Grade level 

(K-8) 
Grade level (other) No GLEs 

AL, AK, AZ, AR, CT, DE, 
DoDEA, DC, FL, GA, HI, 
ID, IN, KS, LA, MD, MI, 
MN, MO, NV, NH, NM, 
NY, NC, ND, OH, OK, OR, 
RI, SC, SD, TN, TX, VT, 
VA, WA, WV, WY 

CA – K-7 
ME – 3–8 
MS – K-7 
NJ** – 3–8  
UT – K-7 
KY – 4-8 

CO*: K-4, 5-8 
 

IL*: Early elem., Late elem., 
middle/junior high 
 

IA: 3-5, 6-9  

 
 

MA: 1-2,3,3-4,5, 5-6,7, 7-8 
 
 

MT: K-4, 5-8 
 

NE: K-1, 2-4, 5-8 
 
 

PA*: K-3, 4-5, 6-8 
 

WI*: K-4, 5-8 

38 6 8 

52 
 
*CO, IL, PA, WI have Assessment Frameworks dated 2003, 2004 or 2005 (CO (2006): 3-10, IL (2004): Grades 3-8,  
          PA (2005/2007): Grades 3-8 & 11, WI (2005):  Grades 3-8 & 10) 
** NJ has Grade-Band Expectations for K-2 
 
 

For this study, it is important to know and be able to document at what grade level 

states expect attention to fraction concepts and computation.  Due to this fact, the 

standards documents from the eight states (CO, IL, IA, MA, MT, NE, PA, WI) that do 

not specify standards by grade level were excluded from consideration for use in this 

study.  Also, the states of Kentucky, Maine, and New Jersey were removed from 

consideration because they do not specify learning expectations by grade level for grades 

K-2.  From the remaining 41 state documents, I chose a subset of states that would 

constitute the sample for this study.  The subset of states was determined by ordering the 

states (by population) and grouping them according to whether they use a system of 

textbook adoption, where the state department of education determines which textbooks 
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are eligible to be purchased by school districts with state funds.  This grouping was 

chosen in order to study differences in alignment between textbook adoption states and 

open-adoption states.  Information obtained from the Association of American Publishers 

(2006) and the work of Finn et al. (2004) was used to identify “state textbook adoption” 

states. Information regarding the adoption status of the District of Columbia and the 

Department of Defense Education Agency was obtained from the website of each 

respective entity.  Table 3.3 includes this listing of states that have either K-7 or K-8 

GLEs (by population and state textbook adoption status).   From the set of states listed in 

Table 3.3, I chose the largest five states from both categories of adoption status (10 states 

total) as the sample of state GLEs to be used in this study.  These ten states represent 

approximately 50% of the United States population and provide an equivalent number of 

textbook adoption and non-adoption states in order to compare differences in alignment 

between states from each category.  The names of the ten state GLEs are listed in Table 

3.4.  It should be noted that, although Washington has produced a new draft GLE 

document, this document was not available when GLE sample selection occurred in 

August 2006.  Therefore, the 2004 GLE document was used in this study.   

 From the set of GLEs listed in Table 3.4, I searched grades K-7 or K-8 in each 

document and compiled all learning expectations that concern the development of 

fraction concepts or computing with fractions. In many documents, working with 

fractions leads to working with the larger set of rational numbers in the middle grades. 

These learning expectations pertaining to work with rational numbers were also compiled 

into the data set.  Because of my previous involvement with a CSMC-initiated study that 

examined state GLEs with respect to fractions and other mathematical topics (Reys et al., 
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Table 3.3 
 
List of 41 States (in Descending Order, by Population) that Publish Mathematics GLEs 
for Grades K-7 or K-8, According to State Textbook Adoption Status 
 
 

Textbook Adoption States Non-Adoption States 
California New York 

Texas Ohio 
Florida Michigan 
Georgia Washington 

North Carolina Arizona 
Virginia Missouri 
Indiana Maryland 

Tennessee Minnesota 
Alabama Connecticut 
Louisiana Kansas 

South Carolina New Hampshire 
Oregon Hawaii 

Oklahoma Rhode Island 
Mississippi Delaware 
Arkansas South Dakota 

Utah Alaska 
Nevada North Dakota 

New Mexico Vermont 
West Virginia Wyoming 

Idaho  
District of Columbia  

Department of Defense Education 
Agency 

 

 

2006), an existing data set that contains many of the learning expectations pertaining to 

fraction concepts and computation had already been created.  The data set was in the 

form of an Excel spreadsheet that specified the various state documents, each state’s 

learning expectations with respect to fraction concepts and computation, and the grade 

level at which the learning expectation was found.  Starting with this pre-existing data 

set, I rechecked each of the ten state’s GLEs, verifying the complete set of learning 

expectations pertaining to fraction concepts and computation.  For the states that have 
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Table 3.4 
 
Names and Publication Dates of the State Mathematics Curriculum Documents used in 
this Study 

 
State Document Title Published 

Arizona Arizona Academic Content Standards–Mathematics 
(articulated by grade-level) 2003 

California Mathematics Framework for California Public Schools: K-12 2005 
Florida Sunshine State Standards with Grade Level Expectations 1999 
Georgia Georgia Performance Standards 2006 

Michigan Michigan Grade Level Content Expectations (GLCE) 2005 
New York New York Learning Standards for Mathematics 2005 

North 
Carolina 

Mathematics Standard Course of Study and Grade Level 
Competencies K–12 2003 

Ohio Academic Content Standards 2001 
Texas Texas Essential Knowledge and Skills for Mathematics 2005 

Washington Mathematics K-10 Grade Level Expectations:  A New Level 
of Specificity 2004 

 

produced new grade-level curriculum documents since the previous study concluded, the 

old learning expectations were deleted and replaced with those learning expectations 

found from the newer document.  

Table 3.5 summarizes the number of GLEs pertaining to fraction concepts and 

computation by grade level found in each of the ten state GLE documents selected for 

analysis in this study.  As shown, the ten states vary with regard to the number of GLEs 

focusing on fraction concepts and computation, ranging from 26 GLEs located in the K-7 

California document to 85 GLEs found in the Washington document.  It should be noted, 

however, that the 85 GLEs included in Washington’s document include seven found in 

process standards, whereas other states that articulate process standards generally do not 

specify specific content within these learning expectations.  A total of 453 GLEs were 

identified across the ten states, with the average number of GLEs focusing on fractions 

per grade level per state being 5.09.  Overall, a steady increase in the number of GLEs 

involving fraction concepts and computation is found in each state throughout the 
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Table 3.5 
 
Number of GLEs Pertaining to Fraction Concepts and Computation per Grade in Each 
of the Ten Selected States  

 
 K 1 2 3 4 5 6 7 8 Total Mean 

per 
Grade 

SD 

AZ 0 4 5 7 7 10 14 2 1 50 5.56 4.25 
CA 0 0 3 3 4 5 6 5 NA 26 3.25 2.11 
FL 1 2 2 5 11 9 8 12 8 58 6.44 3.48 
GA 1 2 2 6 3 9 6 3 0 32 3.56 2.71 
MI 0 0 5 5 12 12 11 3 1 49 5.44 4.74 
NY 0 0 1 7 6 11 10 1 0 36 4.00 4.27 
NC 1 1 5 5 8 7 10 5 0 42 4.67 3.23 
OH 1 2 5 3 6 7 9 2 1 36 4.00 2.71 
TX 2 2 3 5 5 5 8 5 4 39 4.33 1.76 
WA 0 0 0 0 14 19 19 19 14 85 9.44 8.66 
Total 6 13 31 46 76 94 101 57 29 453 50.33 32.29 
Mean 
per 

state 

.6 1.3 3.1 4.6 7.6 9.4 10.1 5.7 3.22 45.3   

SD .66 1.27 1.76 2.01 3.44 3.9 3.73 5.31 4.54 15.96   
 

elementary grades, with the highest number of GLEs related to fractions typically found 

in grades 5-7.  This is generally followed by a decrease in the number of GLEs pertaining 

to this topic toward the end of the middle grades. 

 

Selection of Textbooks 

 The elementary and middle school textbook series chosen for analysis were 

selected based on market research that indicates the most popular mathematics programs 

used in the grade bands K-2, 3-5, and 6-8 as of the 2004-05 school year (Education 

Market Research, 2005).  Because many of these popular programs do not produce 

textbook series that span grades K-8, I have selected the two most popular textbook series 
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in the elementary grades (K-6) as well as the two most popular textbook series in the 

middle grades (6-8).  

 Education Market Research (2005) reports data that ranks the leading 

mathematics series for grades K-2, 3-5, 6-8, and 9-12.  Table 3.6 lists the two top-selling 

elementary textbook series that have been selected for analysis in this study as well as 

each series’ market share for grades K-2 and 3-5. Together, these two textbook series 

combine for approximately 30% of the K-5 elementary mathematics textbooks used in 

the 2004-05 school year. 

Market data on middle grades textbooks indicates that many pre-algebra and 

Algebra I series are among the most widely used in grades 6-8.  Because this study 

examines the topic of fraction concepts and computation in elementary and middle grades 

textbooks, pre-algebra and Algebra I texts have been excluded from consideration.  Table 

3.7 lists the two top-selling middle grades non-algebra textbook series that have been  

selected for analysis in this study as well as each series’ market share for grades 6-8.  
 
 
Table 3.6 
 
Set of Selected Elementary Mathematics Textbooks Series, by Market Share Data from 
the 2004-05 School Year 

 
Title Publisher Grade-Span Grades K-2 

Market Share 
Grades 3-5 

Market Share 
Everyday 

Mathematics 
Everyday 

Learning-Wright 
Group-McGraw 

Hill 

K-6 19.2% 15.5% 

Scott Foresman-
Addison Wesley 

Mathematics 

Scott-Foresman-
Addison Wesley-

Pearson 

K-6 11% 15.1% 

Total Market 
Share 

  30.2% 30.6% 
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Table 3.7 
 
Set of Selected Middle Grades Mathematics Textbooks Series, by Market Share Data 
from the 2004-05 School Year 
 
 

Title Publisher Grade-Span Grades 6-8 
Market Share 

Mathematics: Applications 
and Concepts 

Glencoe-McGraw Hill 6-8 12.6%* 

Connected Mathematics Dale Seymour-Pearson 6-8 8.1% 
Total Market Share   20.7% 

 
*The market share data refers to the 2001 edition of Glencoe-McGraw Hill’s middle 
grades textbook series.  A 2004 version of this series for which market share data was 
unavailable was used as part of the textbook sample for this study. 
 
 

According to Education Market Research, the top non-algebra based textbook 

series for grades 6-8 in 2004-05 was Mathematics: Applications and Connections 

(Collins et al., 2001a, 2001b, 2001c), which accounted for 12.6% of the market share for 

this grade band.  Because a newer version of the Mathematics: Applications and 

Connections series had been produced in 2004 and many of the states had revised or 

created their curriculum standards for mathematics since No Child Left Behind legislation 

in 2002, I decided to use the newer version of this series entitled Mathematics: 

Applications and Concepts (Bailey et al., 2004a, 2004b, 2004c).  Therefore, data on the 

market share for this new textbook series was not available. 

 

Analysis of Grade-level Learning Expectations 

To provide a framework in order to code the state GLEs, a generalized set of 

learning expectations related to fractions was constructed (see Appendix A for the list of 

generalized learning expectations).  This generalized set was developed based on two 
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sources.  First, a set of learning expectations related to fractions from the first ten states 

alphabetically that have published GLEs (AL, AK, AZ, AR, CA, CT, DC, DoDEA, FL, 

GA) were compiled and sorted to search for common themes and topics across 

documents.  In addition, a review of research on rational numbers, particularly from the 

Rational Number Project, yielded additional topics and a structuring framework for the 

generalized list. From this analysis, a set of 50 generalized learning expectations was 

created and sorted into these nine categories: 

• Meaning of Fractions; 

• Part-Whole Model for Fractions; 

• Modeling/Representing Fractions; 

• Relative Size of Fractions; 

• Vocabulary and Symbolic Representation for Fractions; 

• Equivalence; 

• Computation with Fractions; 

• Estimating with Fractions; 

• Solving Problems with Fractions 

These categories were created drawing upon some of the major topics used to develop the 

Rational Number Project curriculum (Cramer et al., 1997) as well as other categories that 

reflect the topics outlined by the various states.  

 The set of generalized learning expectations were developed in part to standardize 

the grain size of learning expectations in order to make comparisons across grade levels 

and state documents.  Using this set of generalized learning expectations, each learning 

expectation from the ten state GLEs examined in this study was coded to one or more of 
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the generalized learning expectations found in Appendix A, based upon the content of the 

state GLE. State GLEs could be coded to as many generalized learning expectations as 

necessary in order to represent all that was called for by the state. For example, the New 

York grade 4 GLE “Express decimals as an equivalent form of fractions to tenths and 

hundredths” was coded to the generalized learning expectation “Determine the decimal 

equivalent for a given fraction”, while the Ohio grade 3 GLE “Represent fractions and 

mixed numbers using words, numerals and physical models” was coded to the 

generalized learning expectations “Write a fraction that represents part of a whole or set 

of objects” and “Given a fraction, identify or represent that fraction with a model or 

concrete materials”.  These codings were subsequently used to study the alignment of 

GLEs and mathematics textbooks, which will be discussed in greater detail later in this 

chapter. 

 

Analysis of Textbooks 

 To begin the analysis of elementary and middle grade textbooks, the page 

number(s) of each instructional segment that contained primary emphasis on fraction 

concepts and computation were documented.  The term “instructional segment” is used to 

describe a short selection of material in a textbook that provides emphasis on and 

coverage for a particular idea or ideas. Each documented instructional segment was 

coded as one of the five following types of instructional segments:  

• Lesson – a unit of instruction that is part of a sequence covering a particular topic 

or subject (and usually denoted in the Table of Contents of the textbook as a 

lesson); 
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• Pre-lesson – a short investigation that previews a following lesson; pre-lessons 

generally provide students an opportunity to engage with concrete materials or 

models in order to study a concept before it is formally introduced; 

• End-of-lesson extra feature – short activity at the end of a lesson with a particular 

theme (e.g., an extension with technology, an enrichment activity, a real-world 

application); 

• End-of-chapter feature – one or two page activity that uses or applies topics 

learned earlier from a sequence of lessons; 

• Game – an activity that requires students to engage in competition with other 

students concerning topics related to fractions; 

Sections of the textbook such as the chapter introduction, review material such as 

standardized examination preparation or problem sets with exercises used for the purpose 

of preparing for a test, or summative assessments such as a chapter or unit test, were not 

included for analysis.  Instructional segments that included the use of fractions in topics 

unrelated to fraction concepts or computation (e.g., lessons focused on expressing 

probabilities as a fraction, measuring objects with fractional units, examining rotations of 

an object using ¼ turns or ½ turns), as well as instructional segments where topics related 

to fractions were found but were not the primary emphasis of the instructional segment, 

also were not considered for this analysis.  

 Along with the page number(s) of each instructional segment and the type of 

instructional segment (e.g., lesson, game, etc.), additional information about each 

instructional segment was also obtained.  The publisher’s stated learning objective(s) for 

the instructional segment (as found in the teacher’s edition of the textbook) were 
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documented, and from this information as well as the researcher’s assessment of the 

primary focus of the instructional segment, a short summary was written that provided an 

overview of the lesson.  Each instructional segment was also coded to one or more of the 

generalized learning expectations that were used to previously code each of the state 

GLEs.  Similar to the written summary of each instructional segment, the assignment of 

these codes were based on a careful examination of the primary goal(s) of the 

instructional segment and also consideration of the publisher’s stated goals for the 

segment as found in the teacher’s edition of the textbook. 

Figure 3.1 provides an example of an instructional segment from Glencoe’s 

Mathematics:  Applications and Concepts grade 6 textbook, along with the associated 

codes.  As seen, this instructional segment provides students opportunities to simplify 

fractions using pictorial models.  This instructional segment also offers an introductory 

preview of what will be the focus of the next lesson. Given the structure and the content 

of this particular instructional segment, it was coded as a “pre-lesson” with respect to the 

type of instructional segment and coded with the generalized learning expectation 

“Simplify fractions or ratios to lowest terms”.   See Appendix B for further examples of 

instructional segments from the textbook series along with the codes associated with each 

segment. 

Reliability of Coding 

 Although particular features of the coding scheme were relatively clear-cut, 

specific aspects were more difficult to assign.  To examine the reliability of the coding of 

generalized learning expectations to the textbook instructional segments, three doctoral 

students were selected and invited to perform these codings.  These doctoral students  
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Reprinted with permission from Mathematics:  Applications and Concepts: Course 1, © 2004, Bailey, Day, 
Frey, Howard, Hutchens, McClain et al., published by Glencoe/McGraw-Hill. 
 
Figure 3.1.  Example of coded instructional segment from Glencoe’s Mathematics:  
Applications and Concepts grade 6 textbook. 

Instructional 
Segment 

Type: 
Pre-lesson 

Generalized 
Learning 

Expectation:  
“Simplify 

fractions or 
ratios to 

lowest terms”  
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were purposefully selected due to their experience in conducting prior research pertaining 

to analyzing standards and/or examining the alignment between standards and 

mathematics textbooks.  Because much of the piloting of methods for this study was 

conducted with textbooks from the Scott Foresman series, textbooks from this series were 

selected as the textbook sample for the reliability analysis.  

I began the reliability study by explaining to the doctoral students the goals and 

methods of the study, followed by an explanation of the codes I assigned to the 

instructional segments located in the grade 1 Scott Foresman textbook.  The point was 

stressed to the doctoral students that, although a particular instructional segment may 

offer single problems based on a particular idea, the goal of the coding was to capture the 

primary emphasis of the instructional segments.  After this discussion, we practiced 

coding independently the instructional segments from the grade 3 Scott Foresman 

textbook.  Initially, we stopped after each of the doctoral students had finished five 

instructional segments independently in order to discuss the codings and reach agreement 

on not only the meaning of the codes but also how the codes would be applied to the 

instructional segments.  After a few intervals of this procedure, each doctoral student 

completed the remaining instructional segments from the grade 3 textbook independently. 

Upon reconvening, the codes assigned by each doctoral student were discussed and 

differences were reconciled in order to reach greater consensus on the meanings and uses 

of the codes.   

The doctoral students were then given the set of instructional segments from the 

grade 4 Scott Foresman series to independently code in order to document the reliability 

of codes.  They were asked to code each instructional segment, noting which generalized 
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learning expectation they considered to be the primary emphasis of the segment, and to 

assign no more than three codes to any particular instructional segment.  Once this coding 

concluded, the results from each doctoral student were compared to my assigned codes.  

The reliability of coding was documented for two qualities:  the percentage of 

instructional segments for which the doctoral student agreed with my coding upon the 

primary generalized learning expectation, and the percentage of each doctoral student’s 

assigned codes in agreement with the my assigned codes.  Table 3.8 documents the level 

of agreement of between my codes and those of each of the three doctoral students 

(denoted Doctoral Student A, Doctoral Student B, and Doctoral Student C). 

 
Table 3.8 
 
Measures of Coding Reliability For Each Doctoral Student 

 Doctoral 
Student A 

Doctoral 
Student B 

Doctoral 
Student C 

Percentage of Instructional Segments with 
Agreement Regarding the Primary 
Learning Expectation Code 

79% 
(23/29) 

76% 
(22/29) 

62% 
(18/29) 

Percentage of Doctoral Student’s Assigned 
Codes in Agreement with My Codes 

87% 
(34/39) 

76% 
(34/45) 

69% 
(36/52) 

 

 

Analysis of Alignment Between State GLEs and Mathematics Textbooks 

 In previous studies (Herman, Webb, & Zuniga, 2005; Webb, 1999; Rothman, 

Slattery, Vranek, & Resnick, 2002) that examined alignment between two forms of 

curriculum (e.g., between state standards and assessments, textbooks and assessments, 

standards and textbooks), researchers have utilized a team approach to measure and 

document alignment along a series of criteria, such as attention to specific content and 
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skills, levels of cognitive demand needed, and the balance and range of topics covered.  

The ratings on the series of criteria, along with the level of agreement among the team of 

researchers, serve to produce a measure of the alignment between two forms of curricula.  

In these studies, based on the assigned ratings and the overall agreement of the 

researchers, alignment between curricula is commonly described using terms such as 

strong, moderate, weak, or none at all.     

 The purpose of this study is to describe the degree of alignment between state 

GLEs and popular elementary and middle grades mathematics textbooks. The description 

of alignment offers a measure of the degree to which mathematics textbooks attend to the 

content described in state GLEs at the intended grade level, as developed in research 

question #1.  That is, 

• For a particular state, what percentage of GLEs finds instructional attention in the 

mathematics textbook for a particular series at the same grade level as specified 

in the state GLE document? 

• For a textbook designed for a particular grade, what percentage of instructional 

segments related to fractions are consistent with the grade placement as described 

in one or more state GLEs?  What percentage of instructional segments within 

the textbook is called for at another grade level in various state GLEs?  

• For a textbook designed for a particular grade, what percentage of instructional 

segments related to fractions does not provide instructional attention to any GLEs 

articulated by a given state? 

All GLEs pertaining to fraction concepts and computation compiled from a 

specific state were placed into rows in a spreadsheet along the left hand column.  Each of 
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the GLEs’ corresponding code(s) from the list of generalized learning expectations was 

placed in the next column.  For each state and each grade level, the information regarding 

page numbers and segment type for each instructional segment identified from a specific 

textbook in the series were placed in columns across the top of the spreadsheet.  The 

summary of the content of each instructional segment was placed in the row below the 

page number information, and the segment’s corresponding code(s) from the list of 

generalized learning expectations were placed in the row below the summary.  The rows 

that denoted GLEs from the same grade as the textbook under examination were 

highlighted in yellow in order to clearly see the areas where the GLEs and the textbook 

should match.  In total, 200 coding sheets were developed and used in this study (for each 

of the ten states, coding sheets were developed for the each of the seven grade levels of 

the Scott Foresman and Everyday Mathematics K-6 series and each of the three grade 

levels of the Glencoe and Connected Mathematics Project 6-8 series, for a total of 20 

coding sheets per state).   

The codes assigned to both the state GLEs and the textbook instructional 

segments provided a “common language” with which to examine the relationship 

between the content and skills called for and developed in both forms of curricula.  Once 

the spreadsheets were developed to contain both the state GLEs and a particular grade-

level textbook, the coded generalized learning expectations, as well as the summary of 

the content of the instructional segment, were used to match instructional segments with 

GLEs that were coded the same generalized learning expectations.  If matches between 

GLEs and instructional segment’s codes were found, an examination of the summary and 
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of the textbook instructional segment were used to determine whether or not the 

instructional segment indeed provided attention to the GLE as described in the GLE.  

 For example, suppose a GLE called for comparing and ordering fractions with 

unlike denominators, yet an instructional segment provided coverage for comparing and 

ordering fractions with like denominators.  Both the GLE and the instructional segment 

would have been coded “Compare/order fractions”, and during analysis a match would 

have been found.  However, with further examination, although the generalized learning 

expectations matched, the focus of the GLE and the instructional segment differed, and 

thus alignment would not be coded. 

When it was determined that a given instructional segment provided coverage of a 

particular GLE, the appropriate column and row in the spreadsheet was marked with a 

code denoting the grade level of the GLE and the grade level of the textbook (e.g., a code 

of 2-3 denoted that a state called for this GLE at grade 2, while the textbook provided 

coverage of the GLE at grade 3).  If the instructional segment did not provide coverage of 

a particular GLE at the same grade level (e.g., a state called for a particular topic at grade 

2, but an instructional segment from grade 2 did not provide coverage of that topic), the 

appropriate column and row of the spreadsheet was marked with a ‘/’.  This code was 

only used when the grade level of the GLE was the same as the grade level of the 

textbook.  If a learning expectation was called for at one particular grade level and a 

textbook at a different grade level does not provide attention to this topic, the 

corresponding column and row was left blank (e.g., a GLE from grade 5 and an 

instructional segment from grade 3).  
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Once the spreadsheet was completed for all instructional segments related to 

fractions for a particular textbook, the data for that textbook were summarized in the 

columns to the right of the final instructional segment.  The first piece of information 

summarized was whether or not the instructional segments from a particular grade level 

provided instructional attention to a given GLE at the same grade level.  This column was 

used only for GLEs at the same grade level as the textbook under analysis and was 

marked one of three ways: 

• If every aspect of a GLE received coverage from at least one instructional 

segment at the same grade level, then the column summarizing whether 

the GLE received coverage was marked ‘Y’ for yes.  

• If some of the aspects of a GLE received coverage from at least one 

instructional segment, but one or more parts of the learning expectation 

was not addressed in the textbook, then the column was marked ‘PM-Y’ 

for partially met. 

• If the row for a particular GLE was a series of ‘/’ (e.g., no instructional 

segment provided coverage of that specific GLE), then the column was 

marked ‘N’ for no.   

In the final row for that given grade band, the number of GLEs marked ‘Y’, ‘PM-Y’, and 

‘N’ were tabulated.  GLEs that received a ‘Y’ or ‘PM-Y’ were summarized as aligning or 

partially aligning with the instructional segments from the given textbook series, while 

the GLEs that received an ‘N’ were summarized as not aligning with the given textbook.  

 In the column to the right of the summaries of the learning expectation matches, 

the total number of instructional segments devoted to each particular GLE was tabulated.  
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These numbers were obtained by reviewing the number of codes assigned across the row 

of the spreadsheet. The total number of instructional segments devoted to GLEs at the 

same grade level as well as to GLEs at earlier and/or later grade levels were summarized 

here, and the total number of instructional segments devoted to each particular grade 

level’s GLEs were also summed.  In the final column of the summary section, the total 

number of instructional segments at a given grade level that did not provide instructional 

attention to any GLE at that same grade level was also summarized.  Using this coding 

scheme, a rich accumulation of data was obtained. A further description and analysis of 

the data can be found in Chapter 4. 

 

Summary 

 In this chapter, the methods used to investigate the research questions for this 

study have been summarized.  Ten state GLE documents were selected along with two 

elementary and two middle grades textbook series as the respective state curriculum 

standards and textbook sample for this study.  All learning expectations related to fraction 

concepts and computation were collected from the state GLEs and coded to one or more 

generalized learning expectations, and all textbook instructional segments that offered 

attention to fractions were identified and also coded.  These codes were used to analyze 

and describe the alignment between the state GLEs and the textbook sample.  In the 

following chapter, I report the findings for this study, including a description of the 

alignment between state GLEs and mathematics textbooks, an analysis of the alignment 

of particular topics related to fractions that are common across states, and an examination 

of the differences in alignment across various states and various textbook series. 
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CHAPTER 4 
DATA ANALYSIS AND RESULTS 

 

 The purpose of this study was to examine the alignment between the intended 

mathematics curriculum as represented in state-level curriculum documents (GLEs) and 

the written curriculum as represented in popular K-8 mathematics textbooks.  The focus 

of the analysis is on the topic of fraction concepts and computation.  Ten states that 

produced grade-by-grade learning expectations for elementary and middle grades were 

selected for analysis. These states represent the five largest states (by population) that 

utilize a system of state-level textbook adoption and the five largest states that are “open-

adoption” states.  Two elementary and two middle grades mathematics textbook series 

were selected, representing the most popular series (by market share) that are currently 

adopted. 

 The following research questions guided the development of the study:   

1. To what extent are popular U.S. elementary and middle grades mathematics 

textbooks aligned with grade-level learning expectations outlined in state 

standards with regard to the topic of fraction concepts and computation?   

That is, to what extent are the learning expectations associated with fraction 

concepts and computation noted at each grade level in the state curriculum 

standards documents addressed at the designated grade levels of the textbook? 

2. What differences exist for the alignment of state GLEs and textbooks between 

the three largest states that use a system of statewide textbook adoption 

(California, Texas, Florida) and other states?   
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3. What differences exist for the alignment of state GLEs and textbooks between 

states that use a state-level statewide textbook adoption system and states that 

do not use such a system? 

This chapter is divided into three major sections.  In the first section, the 

alignment of each of four textbook series with the ten state GLE documents pertaining to 

fraction concepts and computation is summarized. The description includes (a) the 

number of GLEs, by state, aligned with instructional segments from the corresponding 

grade-level textbooks; (b) the number of instructional segments providing attention to 

GLEs at the corresponding grade level; (c) the number of instructional segments 

providing attention to GLEs from earlier or later grade levels; and (d) the number of 

instructional segments that do not correspond to any of a state’s GLEs.  In the second 

section, the alignment between state curriculum standards and mathematics textbooks for 

specific topics relating to fraction concepts and computation are described.  The third 

section provides a comparison of alignment across the ten states, analyzing similarities 

and differences between states that utilize a system of textbook adoption and states that 

are “open adoption” with respect to the selection of textbooks. 

 

Instructional Alignment Within Selected Textbook Series 

Scott Foresman-Addison Wesley Mathematics (K-6) 

 Table 4.1 describes the number of instructional segments pertaining to fraction 

concepts and computation found in each grade-level textbook of the Scott Foresman-

Addison Wesley series (Charles et al., 2005, 2004a, 2004b, 2004c, 2004d, 2004e, 2004f). 

As illustrated, a total of 147 instructional segments across the K-6 series were identified,  
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Table 4.1   
 

Number of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation, by Grade and Segment Type, in the Scott Foresman-Addison Wesley 
Mathematics Series 

 
 Lesson Pre-

Lesson 
End-of-

Lesson Extra 
Feature 

End-of-
Chapter 
Feature 

Game Total Percent 
of Total 

K 4 0 0 1 1 6 4% 
1 5 0 0 1 1 7 5% 
2 5 0 0 2 0 7 5% 
3 12 0 3 1 1 17 12% 
4 19 0 7 2 1 29 20% 
5 30 0 5 1 2 38 26% 
6 29 0 9 4 1 43 29% 

Total 104 0 24 12 7 147 100% 
Percent 
of Total 

71% 0% 16% 8% 5% 100%  

Note. Percents may not sum to 100% due to rounding. 
 
 
with a majority of the instructional attention in the form of lessons (71%).  As the number 

of state GLEs regarding fraction concepts and computation increased across grade levels 

(see Table 3.5), so too did the number of textbook instructional segments increase across 

grade levels, remaining generally constant in grades K-2 but increasing steadily in each 

subsequent grade level to a maximum of 43 instructional segments at grade 6. 

 Alignment of GLEs to instructional segments at the same grade level. One 

component of the overall examination of alignment looks at the grade-specific alignment 

of attention to fraction concepts and computation between the Scott Foresman-Addison 

Wesley elementary textbook series and the GLEs from ten states.  The alignment in this 

instance focuses on whether or not the learning expectations addressed at a specific grade 

in the state GLEs are also addressed in the Scott Foresman mathematics textbook at the 

same grade level.  GLEs and instructional segments at the same grade level are coded as 
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aligned, partially aligned, or not aligned.  Table 4.2 summarizes the proportion of state 

GLEs that are either aligned or partially aligned with the Scott Foresman grade-level 

textbook.  For example, 7 out of 11 GLEs (64%) pertaining to fractions at Grade 4 in 

Florida are aligned or partially aligned with the instructional segments concerning 

fractions found in the Grade 4 Scott Foresman textbook. 

As noted, there are considerable differences between states with regard to the 

percentage of GLEs aligned with the Scott Foresman textbook series.  In considering both 

GLEs that are aligned or partially aligned from Table 4.2, Georgia (97%), California 

 
 
Table 4.2 
 
Proportion of State GLEs Pertaining to Fraction Concepts and Computation per Grade 
Level Aligned or Partially Aligned with the Grade Level Textbook Instructional Segments 
in the Scott Foresman-Addison Wesley Mathematics Series 
 

 K 1 2 3 4 5 6 Total 
AZ 0/0  2/4 

(50%) 
2/5 

(40%) 
5/7 

(71%) 
4/7 

(57%) 
6/10 
(60%) 

11/14 
(79%) 

30/47 
(64%) 

CA 0/0  0/0 2/3 
(67%) 

3/3 
(100%) 

4/4 
(100%) 

5/5 
(100%) 

6/6 
(100%) 

20/21 
(95%) 

FL 1/1 
(100%) 

1/2 
(50%) 

1/2 
(50%) 

4/5 
(80%) 

7/11 
(64%) 

7/9 
(78%) 

6/8 
(75%) 

27/38 
(71%) 

GA 1/1 
(100%) 

2/2 
(100%) 

1/2 
(50%) 

6/6 
(100%) 

3/3 
(100%) 

9/9 
(100%) 

6/6 
(100%) 

28/29 
(97%) 

MI 0/0  0/0 2/5 
(40%) 

3/5 
(60%) 

8/12 
(67%) 

10/12 
(83%) 

10/11 
(91%) 

33/45 
(73%) 

NY 0/0 0/0 0/1 
(0%) 

4/7 
(57%) 

4/6 
(67%) 

10/11 
(91%) 

9/10 
(90%) 

27/35 
(77%) 

NC 1/1 
(100%) 

0/1 
(0%) 

1/5 
(20%) 

4/5 
(80%) 

5/8 
(63%) 

4/7 
(57%) 

5/10 
(50%) 

20/37 
(54%) 

OH 1/1 
(100%) 

2/2 
(100%) 

2/5 
(40%) 

3/3 
(100%) 

5/6 
(83%) 

5/7 
(71%) 

9/9 
(100%) 

27/33 
(82%) 

TX 1/2 
(50%) 

2/2 
(100%) 

2/3 
(67%) 

5/5 
(100%) 

4/5 
(80%) 

5/5 
(100%) 

8/8 
(100%) 

27/30 
(90%) 

WA 0/0 0/0 0/0 0/0 6/14 
(43%) 

10/19 
(53%) 

13/19 
(68%) 

29/52 
(56%) 

Total 5/6 
(83%) 

9/13 
(69%) 

13/31 
(42%) 

37/46 
(80%) 

50/76 
(66%) 

71/94 
(76%) 

83/101 
(82%) 

268/367 
(73%) 
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(95%), and Texas (90%) had the highest percentage of GLEs with total or partial 

alignment with the Scott Foresman series, while North Carolina (54%), Washington 

(56%), and Arizona (64%) had the lowest percentage of aligned or partially aligned GLEs 

with the textbook series.  Figure 4.1 illustrates the differences in the percentage of GLEs 

aligned or partially aligned with the instructional segments found in the textbook series 

across the ten states. 

Within the textbook series, specific grade-level textbooks are more strongly 

aligned with state GLEs than others.  As seen in Table 4.2, the Kindergarten (83%), 

Grade 6 (82%), and Grade 3(80%) textbooks had the highest percentage of the total 

GLEs from these ten states aligned or partially aligned with instructional segments found  

 

Figure 4.1. Percentage of total state GLEs pertaining to fraction concepts and 
computation aligned or partially aligned with the corresponding grade level textbook 
instructional segments in the Scott Foresman-Addison Wesley Mathematics series. 
 



 

92 

in the textbook series, while the Grade 2 (42%) and Grade 4 (66%) textbooks had the 

lowest percentage of alignment.  Across the states, 73% of the GLES focused on fraction 

concepts and computation correspond to instructional segments in the Scott Foresman 

textbook at the same grade. 

Alignment of instructional segments to GLEs at the same grade level.  In some 

cases one instructional segment from the textbook corresponded to one state GLE.  In 

other cases a series of instructional segments corresponded to a single GLE.  In still other 

cases, instructional segments did not correspond to any state GLE at the same grade level. 

Table 4.3 summarizes the proportion of instructional segments pertaining to fraction 

concepts and computation that are devoted to state GLEs at each grade level.   

For example, at Grade 1, the Scott Foresman textbook includes 7 instructional 

segments pertaining to fractions, but only 1 correlates to Arizona’s GLEs for Grade 1.  

Likewise, 21 of the 43 Grade 6 Scott Foresman instructional segments correlate to Grade 

6 Arizona GLEs.  As noted, many of the instructional segments offered in a grade-

specific textbook do not align to the state GLEs for that given grade level.  For 

instructional segments on fractions from the grade 6 textbook, only Georgia and 

Washington had more than 50% of the instructional segments relating to fraction 

concepts and computation aligned to their grade 6 GLEs.  In other words, more than half 

of all instructional segments devoted to fractions found in the Grade 6 Scott Foresman 

textbook are not specifically called for by 8 of the 10 state GLE documents.  However, as 

a collection of instructional segments, many of the instructional segments were found to 

align with at least one state’s GLEs for that specific grade, as seen in the bottom row of 

Table 4.3.   Overall, 88% of the instructional segments found in the Scott Foresman K-6  
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Table 4.3  
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Scott Foresman-Addison Wesley 
Mathematics Series that Provide Instructional Coverage for Fraction GLEs at the Same 
Grade Level 

 
 K 1 2 3 4 5 6 Total 
AZ 0/6 

(0%) 
1/7 

(14%) 
1/7 

(14%) 
8/17 
(47%) 

8/29 
(28%) 

8/38 
(21%) 

21/43 
(49%) 

47/147 
(32%) 

CA 0/6 
(0%) 

0/7 
(0%) 

4/7 
(57%) 

6/17 
(35%) 

6/29 
(21%) 

18/38 
(47%) 

17/43 
(40%) 

51/147 
(35%) 

FL 1/6 
(17%) 

5/7 
(71%) 

2/7 
(29%) 

7/17 
(41%) 

20/29 
(69%) 

20/38 
(53%) 

15/43 
(35%) 

70/147 
(48%) 

GA 2/6 
(33%) 

5/7 
(71%) 

3/7 
(43%) 

6/17 
(35%) 

6/29 
(21%) 

20/38 
(53%) 

24/43 
(56%) 

66/147 
(45%) 

MI 0/6 
(0%) 

0/7 
(0%) 

2/7 
(29%) 

3/17 
(18%) 

13/29 
(45%) 

11/38 
(29%) 

21/43 
(49%) 

50/147 
(34%) 

NY 0/6 
(0%) 

0/7 
(0%) 

0/7 
(0%) 

3/17 
(18%) 

6/29 
(21%) 

10/38 
(26%) 

20/43 
(47%) 

39/147 
(27%) 

NC 2/6 
(33%) 

0/7 
(0%) 

1/7 
(14%) 

5/17 
(29%) 

18/29 
(62%) 

11/38 
(29%) 

20/43 
(47%) 

57/147 
(39%) 

OH 2/6 
(33%) 

5/7 
(71%) 

3/7 
(43%) 

7/17 
(41%) 

8/29 
(28%) 

13/38 
(34%) 

19/43 
(44%) 

57/147 
(39%) 

TX 1/6 
(17%) 

5/7 
(71%) 

2/7 
(29%) 

7/17 
(41%) 

4/29 
(14%) 

7/38 
(18%) 

19/43 
(44%) 

45/147 
(31%) 

WA 0/6 
(0%) 

0/7 
(0%) 

0/7 
(0%) 

0/17 
(0%) 

10/29 
(34%) 

12/38 
(32%) 

22/43 
(51%) 

44/147 
(30%) 

Total 4/6 
(67%) 

6/7 
(86%) 

5/7 
(71%) 

13/17 
(76%) 

26/29 
(90%) 

36/38 
(95%) 

39/43 
(91%) 

129/147 
(88%) 

 
 
series aligned to a specific state’s GLEs at the same grade level, and in grades 4-6, over 

90% of the instructional segments aligned to at least one state’s GLEs for fractions. 

Alignment of GLEs and instructional segments at different grade levels. Tables 

4.4 and 4.5 summarize the number of Scott Foresman instructional segments in a specific 

grade-level textbook that relate to state GLEs from earlier grades (Table 4.4), or later 

grades (Table 4.5).  As shown in Table 4.4, textbooks at grades 1-3 contain few 

instructional segments that are called for at earlier grade levels, generally due to the small 
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Table 4.4 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Scott Foresman-Addison Wesley 
Mathematics Series that Provide Instructional Coverage for Fraction GLEs Designated 
at Previous Grade Levels 

 
 K 1 2 3 4 5 6 Total 
AZ NA 0/7 

(0%) 
0/7 
(0%) 

1/17 
(6%) 

7/29 
(24%) 

5/38 
(13%) 

8/43 
(19%) 

21/141 
(15%) 

CA NA 0/7 
(0%) 

0/7 
(0%) 

2/17 
(12%) 

3/29 
(10%) 

10/38 
(26%) 

11/43 
(26%) 

26/141 
(18%) 

FL NA 2/7 
(29%) 

1/7 
(14%) 

1/17 
(6%) 

5/29 
(17%) 

12/38 
(32%) 

15/43 
(35%) 

36/141 
(26%) 

GA NA 0/7 
(0%) 

0/7 
(0%) 

1/17 
(6%) 

10/29 
(34%) 

7/38 
(18%) 

17/43 
(40%) 

35/141 
(25%) 

MI NA 0/7 
(0%) 

0/7 
(0%) 

1/17 
(6%) 

2/29 
(7%) 

12/38 
(32%) 

11/43 
(26%) 

26/141 
(18%) 

NY NA 0/7 
(0%) 

0/7 
(0%) 

0/17 
(0%) 

2/29 
(7%) 

8/38 
(21%) 

9/43 
(21%) 

19/141 
(13%) 

NC NA 0/7 
(0%) 

0/7 
(0%) 

1/17 
(6%) 

3/29 
(10%) 

6/38 
(16%) 

11/43 
(26%) 

21/141 
(15%) 

OH NA 1/7 
(14%) 

1/7 
(14%) 

1/17 
(6%) 

8/29 
(28%) 

10/38 
(26%) 

16/43 
(37%) 

37/141 
(26%) 

TX NA 1/7 
(14%) 

2/7 
(29%) 

2/17 
(12%) 

6/29 
(21%) 

5/38 
(13%) 

6/43 
(14%) 

22/141 
(16%) 

WA NA 0/7 
(0%) 

0/7 
(0%) 

0/17 
(0%) 

0/29 
(0%) 

6/38 
(16%) 

8/43 
(19%) 

14/141 
(10%) 

Total NA 3/7 
(43%) 

2/7 
(29%) 

4/17 
(24%) 

18/29 
(62%) 

19/38 
(50%) 

31/43 
(72%) 

77/141 
(55%) 

 
 
number of fraction GLEs and instructional segments found at these grade levels.  

However, textbooks for grades 4-6 include many instructional segments devoted to state 

GLEs designated for earlier grades, with some of these instructional segments repeating 

material from earlier grades. For example, the Grade 6 Scott Foresman textbook contain 

11 instructional segments related to GLEs denoted in the California standards for earlier 

grade levels, while 19 instructional segments correlated to California GLEs designated at 

later grades.  In all, 55% of the instructional segments in the K-6 Scott Foresman- 
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Table 4.5 
  
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Scott Foresman-Addison Wesley 
Mathematics Series that Provide Instructional Coverage for Fraction GLEs Designated 
at Later Grade Levels 

 
 K 1 2 3 4 5 6 Total 
AZ 3/6 

(50%) 
4/7 

(57%) 
5/7 

(71%) 
7/17 
(41%) 

12/29 
(41%) 

20/38 
(53%) 

12/43 
(28%) 

63/147 
(43%) 

CA 0/6 
(0%) 

4/7 
(57%) 

3/7 
(43%) 

5/17 
(29%) 

10/29 
(34%) 

15/38 
(39%) 

19/43 
(44%) 

56/147 
(38%) 

FL 0/6 
(0%) 

0/7 
(0%) 

3/7 
(43%) 

6/17 
(35%) 

4/29 
(14%) 

1/38 
(3%) 

10/43 
(23%) 

24/147 
(16%) 

GA 1/6 
(17%) 

1/7 
(14%) 

3/7 
(43%) 

4/17 
(24%) 

12/29 
(41%) 

15/38 
(39%) 

8/43 
(19%) 

44/147 
(30%) 

MI 0/6 
(0%) 

5/7 
(71%) 

3/7 
(43%) 

9/17 
(53%) 

1/29 
(3%) 

19/38 
(50%) 

9/43 
(21%) 

46/147 
(31%) 

NY 2/6 
(33%) 

2/7 
(29%) 

4/7 
(57%) 

8/17 
(47%) 

18/29 
(62%) 

10/38 
(26%) 

0/43 
(0%) 

44/147 
(30%) 

NC 2/6 
(33%) 

6/7 
(86%) 

4/7 
(57%) 

7/17 
(41%) 

4/29 
(14%) 

16/38 
(42%) 

5/43 
(12%) 

44/147 
(30%) 

OH 4/6 
(67%) 

0/7 
(0%) 

1/7 
(14%) 

6/17 
(35%) 

9/29 
(31%) 

17/38 
(45%) 

22/43 
(51%) 

59/147 
(40%) 

TX 0/6 
(0%) 

0/7 
(0%) 

1/7 
(14%) 

9/17 
(53%) 

17/29 
(59%) 

21/38 
(55%) 

25/43 
(58%) 

73/147 
(50%) 

WA 0/6 
(0%) 

2/7 
(29%) 

3/7 
(43%) 

10/17 
(59%) 

22/29 
(76%) 

29/38 
(76%) 

25/43 
(58%) 

91/147 
(62%) 

Total 6/6 
(100%) 

7/7 
(100%) 

5/7 
(71%) 

13/17 
(76%) 

25/29 
(86%) 

29/38 
(76%) 

34/43 
(79%) 

119/147 
(81%) 

 

Addison Wesley series relate to GLEs designated at earlier grade levels across all ten 

states, while 81% of the instructional segments provide instructional attention to GLEs 

designated for a later grade level.  Figure 4.2 provides a comparison of the number of 

instructional segments that provide coverage for GLEs at earlier or later grade levels by 

state.  

Instructional segments not aligned with any state GLE.  Table 4.6 summarizes the 

number of instructional segments in each textbook of the Scott Foresman K-6 series that 
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Figure 4.2. Percentage of instructional segments with primary focus on fraction concepts 
and computation in each grade-specific textbook in the Scott Foresman-Addison Wesley 
Mathematics series that provide instructional coverage for fraction GLEs designated at 
earlier or later grade levels. 
 

did not align to any of the GLEs designated in a state GLE document.  As seen in the 

table, the number of “extra” instructional segments is highest at the earliest grade levels.  

Overall, between 20-40% of the total instructional segments identified in the Scott 

Foresman series across grades K-6 do not relate to any given state’s fraction GLEs.  For 

example, in the Grade 5 textbook, 9 (24%) instructional segments pertaining to fractions 

do not correlate to any of the Texas GLEs, whether these GLEs are at the same grade 

level of the instructional segments, at earlier grade levels, or later grade levels.  In all, 41 

of the 147 (28%) instructional segments across grades K-6 do not align to any Texas  
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Table 4.6 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Scott Foresman-Addison Wesley 
Mathematics Series that do not Align with any GLE Pertaining to Fraction Concepts or 
Computation in Each State  

 
 K 1 2 3 4 5 6 Total 
AZ 2/6 

(33%) 
3/7 

(43%) 
1/7 

(14%) 
6/17 
(35%) 

7/29 
(24%) 

12/38 
(32%) 

13/43 
(30%) 

44/147 
(30%) 

CA 6/6 
(100%) 

3/7 
(43%) 

3/7 
(43%) 

8/17 
(47%) 

14/29 
(48%) 

9/38 
(24%) 

10/43 
(23%) 

53/147 
(36%) 

FL 5/6 
(83%) 

2/7 
(29%) 

3/7 
(43%) 

6/17 
(35%) 

7/29 
(24%) 

13/38 
(34%) 

11/43 
(26%) 

47/147 
(32%) 

GA 3/6 
(50%) 

2/7 
(29%) 

1/7 
(14%) 

7/17 
(41%) 

7/29 
(24%) 

7/38 
(18%) 

10/43 
(23%) 

37/147 
(25%) 

MI 6/6 
(100%) 

2/7 
(29%) 

3/7 
(43%) 

5/17 
(29%) 

14/29 
(48%) 

5/38 
(13%) 

8/43 
(19%) 

43/147 
(29%) 

NY 4/6 
(67%) 

5/7 
(71%) 

3/7 
(43%) 

7/17 
(41%) 

6/29 
(21%) 

11/38 
(29%) 

15/43 
(35%) 

51/147 
(35%) 

NC 4/6 
(67%) 

1/7 
(14%) 

3/7 
(43%) 

5/17 
(29%) 

6/29 
(21%) 

9/38 
(24%) 

11/43 
(26%) 

39/147 
(27%) 

OH 2/6 
(33%) 

2/7 
(29%) 

2/7 
(29%) 

7/17 
(41%) 

9/29 
(31%) 

11/38 
(29%) 

10/43 
(23%) 

43/147 
(29%) 

TX 5/6 
(83%) 

3/7 
(43%) 

3/7 
(43%) 

6/17 
(35%) 

7/29 
(24%) 

9/38 
(24%) 

8/43 
(19%) 

41/147 
(28%) 

WA 6/6 
(100%) 

5/7 
(71%) 

4/7 
(57%) 

7/17 
(41%) 

4/29 
(14%) 

2/38 
(5%) 

3/43 
(7%) 

31/147 
(21%) 

Total 0/6 
(0%) 

0/7 
(0%) 

1/7 
(14%) 

3/17 
(18%) 

0/29 
(0%) 

0/38 
(0%) 

0/43 
(0%) 

4/147 
(3%) 

 

GLE.  However, only 4 of the 147 (3%) instructional segments across the K-6 series do 

not correlate with any state GLE from the entire set of GLEs from the ten states.

 Summary of alignment between state GLEs and the Scott Foresman series.  The 

multi-faceted description of alignment as previously described provides a complex look 

at the varying levels of agreement between the ten state GLEs and the Scott Foresman 

textbook series.  Several states, including Georgia, California, and Texas, had high 

proportions of their state GLEs in alignment with instructional segments located in the 

Scott Foresman series at the same grade level, while other states, including North 
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Carolina and Washington, had only 50-60% of their GLEs in similar alignment.  While 

every state had more than 50% of their GLEs in alignment with instructional segments at 

the same grade level, the same could not be said for the percentage of instructional 

segments devoted to state GLEs.  In fact, across all states, only 27-48% of instructional 

segments provided attention to any one state’s GLEs at the same grade level.  In other 

words, over half of all instructional segments concerning fractions are not devoted to a 

given state’s GLEs at the same grade level. 

 Some of the instructional segments in the Scott Foresman series provided 

attention to GLEs designated at earlier or later grade levels as well, while still others did 

not provide attention to any GLE in a given state.  Between 10-26% of the instructional 

segments provided attention to GLEs from earlier grade levels in a given state, while the 

percentages for instructional segments devoted to later GLEs ranged from 16% (Florida) 

to 62% (Washington).  The proportion of instructional segments not devoted to any state 

GLE ranged from 21-36% in each state, meaning that over 1/5 of the instructional 

segments pertaining to fractions in this series were not devoted to any GLE in any given 

state. 

Everyday Mathematics (K-6) 

Table 4.7 provides a description of the breakdown by grade level of instructional 

segments focusing on fraction concepts and computation in the Everyday Mathematics  

 (Bell et al., 2004d, 2004a, 2004b, 2004c, 2002a, 2002b, 2004e) textbook series.  As seen 

in the table, the overwhelming majority of instructional attention on this topic is in the 

form of lessons (99%), although games and pre-lesson features are integrated throughout 

some of the lessons.  As in the case of Scott Foresman-Addison Wesley Mathematics,  



 

99 

Table 4.7   
 
Number of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation, by Grade and Segment Type, in the Everyday Mathematics Series 

 
 Lesson Pre-

Lesson 
End-of-

Lesson Extra 
Feature 

End-of-
Chapter 
Feature 

Game Total Percent 
of Total 

K 4 0 0 0 0 4 4% 
1 7 0 0 0 0 7 7% 
2 9 0 0 1 0 10 10% 
3 11 0 0 0 0 11 11% 
4 20 0 0 0 0 20 21% 
5 26 0 0 0 0 26 27% 
6 18 0 0 0 0 18 19% 

Total 95 0 0 1 0 96 100% 
Percent 
of Total 

99% 0% 0% 1% 0% 100%  

Note. Percents may not sum to 100% due to rounding. 
 
 
there is a steady increase in the number of instructional segments devoted to fraction 

concepts and computation across grades K-5.  However, unlike in the Scott Foresman 

series, the number of instructional segments devoted to fractions in the Everyday 

Mathematics series decreases from grade 5 (26 instructional segments) to grade 6 (18 

instructional segments). 

Alignment of GLEs to instructional segments at the same grade level.  Table 4.8 

outlines the number and proportion of state GLEs that are aligned or partially aligned  

with the corresponding grade-specific instructional segments in the Everyday 

Mathematics series. For example, 9 out of 11 GLEs (82%) pertaining to fractions at  

Grade 5 in New York are aligned or partially aligned with the instructional segments 

concerning fractions found in the Grade 5 Everyday Mathematics textbook. As seen, 

states vary with respect to the percentage of GLEs aligned with this elementary 

mathematics series.  As in the Scott Foresman series, Texas (87%), Georgia (79%), and 
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Table 4.8 
 
Proportion of State GLEs Pertaining to Fraction Concepts and Computation per Grade 
Level Aligned or Partially Aligned with the Grade Level Textbook Instructional Segments 
in the Everyday Mathematics Series 

 
 K 1 2 3 4 5 6 Total 
AZ 0/0  0/4 

(0%) 
1/5 

(20%) 
3/7 

(43%) 
3/7 

(43%) 
2/10 
(20%) 

9/14 
(64%) 

18/47 
(38%) 

CA 0/0  0/0 1/3 
(33%) 

2/3 
(67%) 

4/4 
(100%) 

5/5 
(100%) 

4/6 
(67%) 

16/21 
(76%) 

FL 1/1 
(100%) 

1/2 
(50%) 

1/2 
(50%) 

4/5 
(60%) 

6/11 
(55%) 

5/9 
(56%) 

2/8 
(25%) 

20/38 
(53%) 

GA 1/1 
(100%) 

2/2 
(100%) 

1/2 
(50%) 

4/6 
(67%) 

1/3 
(33%) 

8/9 
(89%) 

6/6 
(100%) 

23/29 
(79%) 

MI 0/0  0/0 2/5 
(50%) 

2/5 
(40%) 

6/12 
(50%) 

6/12 
(50%) 

4/11 
(36%) 

20/45 
(44%) 

NY 0/0 0/0 1/1 
(100%) 

4/7 
(57%) 

3/6 
(50%) 

9/11 
(82%) 

8/10 
(80%) 

25/35 
(71%) 

NC 1/1 
(100%) 

0/1 
(0%) 

3/5 
(60%) 

4/5 
(80%) 

3/8 
(38%) 

5/7 
(71%) 

3/10 
(30%) 

19/37 
(51%) 

OH 1/1 
(100%) 

2/2 
(100%) 

3/5 
(60%) 

3/3 
(100%) 

3/6 
(50%) 

6/7 
(86%) 

7/9 
(78%) 

25/33 
(76%) 

TX 2/2 
(100%) 

2/2 
(100%) 

2/3 
(67%) 

5/5 
(100%) 

4/5 
(80%) 

5/5 
(100%) 

6/8 
(75%) 

26/30 
(87%) 

WA 0/0 0/0 0/0 0/0 5/14 
(36%) 

10/19 
(53%) 

8/19 
(42%) 

23/52 
(44%) 

Total 6/6 
(100%) 

7/13 
(54%) 

15/31 
(48%) 

31/46 
(67%) 

38/76 
(50%) 

61/94 
(65%) 

57/101 
(56%) 

215/367 
(59%) 

 

California (76%--tied with Ohio for third highest percentage) had the highest percentage 

of GLEs in alignment or partial alignment with the instructional segments from the 

Everyday Mathematics series.  Arizona (38%) and Michigan and Washington (both 44%) 

had the lowest percentage of GLEs in alignment or partial alignment.  Figure 4.3 shows 

the variance in the percentage of GLEs aligned or partially aligned with the instructional 

segments found in the Everyday Mathematics series across the ten states. 

The grade-specific textbook also varied with respect to the degree of alignment 

the GLEs from the corresponding grade level. With the exception of the GLEs found in  
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Figure 4.3. Percentage of total state GLEs pertaining to fraction concepts and 
computation aligned or partially aligned with the corresponding grade level textbook 
instructional segments in the Everyday Mathematics series. 
 

Kindergarten, where all 6 GLEs across the ten states were provided instructional attention 

in the Everyday Mathematics, the percentage of GLEs aligned to the instructional 

segments found in grades 1-6 ranged from 48% in Grade 2 to 67% in Grade 3.  In other 

words, only in Kindergarten (100%) were more than 70% of GLEs pertaining to fraction 

concepts and computation aligned or partially aligned with the instructional segments 

found in the corresponding grade level textbook in the Everyday Mathematics series.  

Overall, 59% of GLEs were aligned or partially aligned with the corresponding grade 

level instructional segments located in the Everyday Mathematics series. 

Alignment of instructional segments to GLEs at the same grade level.  Table 4.9 

outlines the percentage of instructional segments in each grade-level textbook that are  



 

102 

Table 4.9 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Everyday Mathematics Series that 
Provide Instructional Coverage for Fraction GLEs at the Same Grade Level 

 
 K 1 2 3 4 5 6 Total 
AZ 0/4 

(0%) 
0/7 
(0%) 

1/10 
(10%) 

4/11 
(36%) 

9/20 
(45%) 

5/26 
(19%) 

10/18 
(56%) 

29/96 
(30%) 

CA 0/4 
(0%) 

0/7 
(0%) 

5/10 
(50%) 

3/11 
(27%) 

8/20 
(40%) 

15/26 
(58%) 

11/18 
(61%) 

42/96 
(44%) 

FL 4/4 
(100%) 

1/7 
(14%) 

5/10 
(50%) 

6/11 
(55%) 

11/20 
(55%) 

13/26 
(50%) 

4/18 
(22%) 

44/96 
(46%) 

GA 3/4 
(75%) 

2/7 
(29%) 

2/10 
(20%) 

6/11 
(55%) 

2/20 
(10%) 

16/26 
(62%) 

13/18 
(72%) 

44/96 
(46%) 

MI 0/4 
(0%) 

0/7 
(0%) 

3/10 
(30%) 

2/11 
(18%) 

10/20 
(50%) 

6/26 
(23%) 

9/18 
(50%) 

30/96 
(31%) 

NY 0/4 
(0%) 

0/7 
(0%) 

1/10 
(10%) 

3/11 
(27%) 

7/20 
(35%) 

14/26 
(54%) 

14/18 
(78%) 

39/96 
(41%) 

NC 3/4 
(75%) 

0/7 
(0%) 

4/10 
(40%) 

5/11 
(45%) 

10/20 
(50%) 

10/26 
(38%) 

9/18 
(50%) 

41/96 
(43%) 

OH 3/4 
(75%) 

2/7 
(29%) 

4/10 
(40%) 

7/11 
(64%) 

5/20 
(25%) 

14/26 
(54%) 

13/18 
(72%) 

48/96 
(50%) 

TX 2/4 
(50%) 

3/7 
(43%) 

4/10 
(40%) 

8/11 
(73%) 

6/20 
(30%) 

9/26 
(35%) 

11/18 
(61%) 

43/96 
(45%) 

WA 0/4 
(0%) 

0/7 
(0%) 

0/10 
(0%) 

0/11 
(0%) 

7/20 
(35%) 

11/26 
(42%) 

11/18 
(61%) 

29/96 
(30%) 

Total 4/4 
(100%) 

3/7 
(43%) 

8/10 
(80%) 

9/11 
(82%) 

18/20 
(90%) 

24/26 
(92%) 

18/18 
(100%) 

84/96 
(88%) 

 

devoted to GLEs at the corresponding grade level.  For example, at Grade 5, the 

Everyday Mathematics textbook includes 26 instructional segments pertaining to 

fractions, only 10 (38%) of which provide attention to North Carolina GLEs for Grade 5.   

As seen in this table, no state had more than 50% of the total instructional 

segments in the Everyday Mathematics series that provide instructional coverage for 

GLEs at the same grade level, with Ohio (50%) having the highest percentage of such 

instructional segments.  Overall, between 30-50% of the instructional segments involving 

attention to fractions provided coverage for any one state’s GLEs.    For example, only 30 



 

103 

of the 96 instructional segments (31%) across the entire K-6 series provide attention to 

Michigan’s GLEs at the same grade level.   

However, taken as a collection of GLEs from these ten states, 88% of the 

instructional segments found in the Everyday Mathematics series provided instructional 

attention at the corresponding grade level for at least one state’s GLEs pertaining to 

fractions, including 100% of the instructional segments located in the Kindergarten and 

Grade 6 textbooks.  In other words, a little more than 1 out of every 10 instructional 

segments devoted to fractions across the entire series did not provide attention to any of 

the ten states’ GLEs at the same grade level. 

Alignment of GLEs and instructional segments at different grade levels.  Along 

with the proportion of instructional segments that include attention to GLEs at the 

corresponding grade level, data were also collected to determine the proportion of 

instructional segments devoted to GLEs at earlier or later grade levels.  Table 4.10 

describes the number and percentage of instructional segments at each grade level that 

provide instructional attention to state GLEs from earlier grade levels, while Table 4.11 

offers the same information for instructional segments devoted to state GLEs found at 

later grade levels.  For example, 6 of the 26 (23%) instructional segments at Grade 5 

provide attention to Texas GLEs articulated at earlier grade levels, while 19 of these 26 

(73%) instructional segments offer attention to Texas GLEs designated at later grade 

levels.  It should be noted that a particular instructional segment could have been coded 

more than one grade level and thus could provide attention to GLEs at earlier, later, 

and/or the same grade levels simultaneously. 
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Table 4.10 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Everyday Mathematics Series that 
Provide Instructional Coverage for Fraction GLEs Designated at Previous Grade Levels 

 
 K 1 2 3 4 5 6 Total 
AZ NA 0/7 

(0%) 
0/10 
(0%) 

2/11 
(18%) 

10/20 
(50%) 

6/26 
(23%) 

6/18 
(33%) 

24/92 
(26%) 

CA NA 0/7 
(0%) 

0/10 
(0%) 

3/11 
(27%) 

5/20 
(25%) 

7/26 
(27%) 

7/18 
(39%) 

22/92 
(24%) 

FL NA 1/7 
(14%) 

0/10 
(0%) 

2/11 
(18%) 

3/20 
(15%) 

12/26 
(46%) 

6/18 
(33%) 

24/92 
(26%) 

GA NA 0/7 
(0%) 

4/10 
(40%) 

2/11 
(18%) 

4/20 
(20%) 

7/26 
(27%) 

6/18 
(33%) 

23/92 
(25%) 

MI NA 0/7 
(0%) 

0/10 
(0%) 

1/11 
(9%) 

2/20 
(10%) 

11/26 
(42%) 

7/18 
(39%) 

21/92 
(23%) 

NY NA 0/7 
(0%) 

0/10 
(0%) 

0/11 
(0%) 

2/20 
(10%) 

2/26 
(8%) 

8/18 
(44%) 

12/92 
(13%) 

NC NA 0/7 
(0%) 

0/10 
(0%) 

1/11 
(9%) 

1/20 
(5%) 

8/26 
(31%) 

7/18 
(39%) 

17/92 
(18%) 

OH NA 1/7 
(14%) 

2/10 
(20%) 

2/11 
(18%) 

5/20 
(25%) 

6/26 
(23%) 

8/18 
(44%) 

24/92 
(26%) 

TX NA 0/7 
(0%) 

1/10 
(10%) 

3/11 
(27%) 

4/20 
(20%) 

6/26 
(23%) 

4/18 
(22%) 

18/92 
(20%) 

WA NA 0/7 
(0%) 

0/10 
(0%) 

0/11 
(0%) 

0/20 
(0%) 

5/26 
(19%) 

4/18 
(22%) 

9/92 
(10%) 

Total NA 2/7 
(29%) 

6/10 
(60%) 

7/11 
(64%) 

16/20 
(80%) 

18/26 
(69%) 

14/18 
(78%) 

63/92 
(68%) 

 

As seen in these two tables, between 10-26% of the instructional segments 

pertaining to fraction concepts and computation located in the Everyday Mathematics 

series provide instructional attention to fraction topics that states had specified at earlier 

grade levels in their respective GLEs.  These percentages are generally smaller in 

grades1-3 but increase for grades 4-6.  The percentage of instructional segments devoted 

to GLEs specified at later grade levels in each state is larger, ranging from 40% of the 

instructional segments for Georgia GLEs to 72% for Washington’s GLEs.  
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Table 4.11 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Everyday Mathematics Series that 
Provide Instructional Coverage for Fraction GLEs Designated at Later Grade Levels 

 
 K 1 2 3 4 5 6 Total 
AZ 3/4 

(75%) 
5/7 

(71%) 
6/10 
(60%) 

4/11 
(36%) 

4/20 
(20%) 

15/26 
(58%) 

7/18 
(39%) 

44/96 
(46%) 

CA 0/4 
(0%) 

6/7 
(86%) 

4/10 
(40%) 

7/11 
(63%) 

8/20 
(40%) 

13/26 
(50%) 

9/18 
(50%) 

47/96 
(49%) 

FL 0/4 
(0%) 

6/7 
(86%) 

3/10 
(30%) 

6/11 
(55%) 

8/20 
(40%) 

7/26 
(27%) 

9/18 
(50%) 

39/96 
(41%) 

GA 0/4 
(0%) 

5/7 
(71%) 

6/10 
(60%) 

2/11 
(18%) 

11/20 
(55%) 

14/26 
(54%) 

0/18 
(0%) 

38/96 
(40%) 

MI 0/4 
(0%) 

6/7 
(86%) 

5/10 
(50%) 

7/11 
(64%) 

8/20 
(40%) 

14/26 
(54%) 

6/18 
(33%) 

46/96 
(48%) 

NY 3/4 
(75%) 

6/7 
(86%) 

7/10 
(70%) 

5/11 
(45%) 

9/20 
(45%) 

14/26 
(54%) 

0/18 
(0%) 

44/96 
(46%) 

NC 3/4 
(75%) 

7/7 
(100%) 

6/10 
(60%) 

3/11 
(27%) 

9/20 
(45%) 

11/26 
(42%) 

5/18 
(28%) 

44/96 
(46%) 

OH 4/4 
(100%) 

4/7 
(57%) 

1/10 
(10%) 

5/11 
(45%) 

12/20 
(60%) 

15/26 
(58%) 

12/18 
(67%) 

53/96 
(55%) 

TX 0/4 
(0%) 

5/7 
(71%) 

4/10 
(40%) 

8/11 
(73%) 

11/20 
(55%) 

19/26 
(73%) 

13/18 
(72%) 

60/96 
(63%) 

WA 0/4 
(0%) 

5/7 
(71%) 

8/10 
(80%) 

10/11 
(91%) 

15/20 
(75%) 

18/26 
(69%) 

13/18 
(72%) 

69/96 
(72%) 

Total 4/4 
(100%) 

7/7 
(100%) 

8/10 
(80%) 

11/11 
(100%) 

16/20 
(80%) 

20/26 
(77%) 

16/18 
(89%) 

82/96 
(85%) 

 

Compared to the collection of state GLEs, the Everyday Mathematics series 

contain a high percentage of instructional segments that provide attention to GLEs for at 

least one state at an earlier or later grade level than that particular state specifies. Figure 

4.4 provides a comparison of the number of instructional segments pertaining to fraction 

concepts and computation in Everyday Mathematics that provided coverage for GLEs at 

earlier or later grade levels by state.  With the exception of the instructional segments 

placed in grade 1, between 60-80% of instructional segments located in Grades 2-6 

provided instructional coverage for GLEs at earlier grade levels in at least one state.   On  
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Figure 4.4. Percentage of instructional segments with primary focus on fraction concepts 
and computation in each grade-specific textbook in the Everyday Mathematics series that 
provide instructional coverage for fraction GLEs designated at earlier or later grade 
levels. 
 
 
the other hand, more than 75% of instructional segments in each grade K-6 provided 

instructional coverage for GLEs at a later grade level in at least one state, including 100% 

of the instructional segments in Kindergarten and Grades 1 and 3. 

Instructional segments not aligned with any state GLE. Table 4.12 summarizes 

the number and percentage of instructional segments that did not provide instructional 

attention to state GLEs.  For example, of the 20 instructional segments pertaining to 

fractions in the Grade 4 Everyday Mathematics textbook, 7 (35%) of these instructional 

segments did not provide attention to any Arizona GLE, whether the GLEs were  
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Table 4.12 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Everyday Mathematics Series that 
do not Align with any GLE Pertaining to Fraction Concepts or Computation in Each 
State  

 
 K 1 2 3 4 5 6 Total 
AZ 1/4 

(25%) 
2/7 

(29%) 
3/10 
(30%) 

3/11 
(27%) 

7/20 
(35%) 

7/26 
(27%) 

5/18 
(28%) 

28/96 
(29%) 

CA 4/4 
(100%) 

1/7 
(14%) 

3/10 
(30%) 

1/11 
(9%) 

2/20 
(10%) 

3/26 
(12%) 

2/18 
(11%) 

16/96 
(17%) 

FL 0/4 
(0%) 

0/7 
(0%) 

2/10 
(20%) 

1/11 
(9%) 

4/20 
(20%) 

7/26 
(27%) 

5/18 
(28%) 

19/96 
(20%) 

GA 1/4 
(25%) 

0/7 
(0%) 

2/10 
(20%) 

2/11 
(18%) 

6/20 
(30%) 

6/26 
(23%) 

2/18 
(11%) 

19/96 
(20%) 

MI 4/4 
(100%) 

1/7 
(14%) 

3/10 
(30%) 

3/11 
(27%) 

4/20 
(20%) 

6/26 
(23%) 

1/18 
(6%) 

22/96 
(23%) 

NY 1/4 
(25%) 

1/7 
(14%) 

2/10 
(20%) 

4/11 
(36%) 

5/20 
(25%) 

4/26 
(15%) 

1/18 
(6%) 

18/96 
(19%) 

NC 1/4 
(25%) 

0/7 
(0%) 

2/10 
(20%) 

4/11 
(36%) 

4/20 
(20%) 

3/26 
(12%) 

2/18 
(11%) 

16/96 
(17%) 

OH 0/4 
(0%) 

1/7 
(14%) 

4/10 
(40%) 

3/11 
(27%) 

5/20 
(25%) 

4/26 
(15%) 

1/18 
(6%) 

18/96 
(19%) 

TX 2/4 
(50%) 

0/7 
(0%) 

1/10 
(10%) 

0/11 
(0%) 

4/20 
(20%) 

3/26 
(12%) 

1/18 
(6%) 

11/96 
(11%) 

WA 4/4 
(100%) 

2/7 
(29%) 

2/10 
(20%) 

1/11 
(9%) 

3/20 
(15%) 

2/26 
(8%) 

0/18 
(0%) 

14/96 
(15%) 

Total 0/4 
(0%) 

0/7 
(0%) 

0/10 
(0%) 

0/11 
(0%) 

1/20 
(5%) 

1/26 
(4%) 

0/18 
(0%) 

2/96 
(2%) 

 

designated at earlier, later, or at the same grade level.  Only 2 of these 20 instructional 

segments (10%) did not provide attention to any California GLE. 

As seen in this table, the percentage of total instructional segments across the K-6 

series not devoted to any state GLE ranged from 11% (Texas) to 29% (Arizona).  

Overall, 98% of the instructional segments provided attention to at least one GLE—at the 

same grade level, at an earlier grade level, or at a later grade level—in at least one of the 

states. Only two lessons—one each in grades 4 and 5—were not found to provide 
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instructional attention to any state GLE across the ten states.  These two lesson both 

required students to name the value of a whole object given a fractional relationship—an 

idea not found in any GLE across the ten states. 

Summary of alignment between state GLEs and the Everyday Mathematics series.  

Just as in the Scott Foresman series, the views of alignment offered in this section 

provide a varied picture of the alignment between state GLEs and the Everyday 

Mathematics series.  Texas, Georgia, and California again had the highest percentage of 

GLEs aligned to instructional segments at the same grade level, while Arizona, 

Washington, and Michigan had the lowest percentages of the ten states.  Similar to the 

Scott Foresman series, for each of the ten states, 50% or more of the instructional 

segments pertaining to fractions across the Everyday Mathematics series did not relate to 

any GLEs at the same grade level. 

A similar percentage of instructional segments, as compared to the Scott 

Foresman series, provide attention to earlier or later GLEs across the series.  Between 10-

26% of the total instructional segments related to earlier GLEs for a particular state, 

while between 40-72% of the total instructional segments provided attention to GLEs 

designated at later grade levels.  For each state, between 10-30% of instructional 

segments did not provide any attention to GLEs in their state document. 

Glencoe’s Mathematics:  Applications and Concepts (6-8) 

 Table 4.13 provides an analysis of the number of each type of instructional 

segment found in each grade of Glencoe’s Mathematics:  Applications and Concepts 

(Bailey et al., 2004a, 2004b, 2004c) middle grades textbook series.  As with the Scott 

Foresman and Everyday Mathematics series, the majority of instructional attention  
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Table 4.13 
 
Number of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation, by Grade and Segment Type, in Glencoe’s Mathematics:  Applications and 
Concepts Series 

 
 Lesson Pre-

Lesson 
End-of-

Lesson Extra 
Feature 

End-of-
Chapter 
Feature 

Game Total Percent 
of Total 

6 20 5 3 0 3 31 50% 
7 14 0 1 0 2 17 27% 
8 11 0 0 0 3 14 23% 

Total 45 5 4 0 8 62 100% 
Percent 
of Total 

73% 8% 6% 0% 13% 100%  

Note. Percents may not sum to 100% due to rounding. 
 

devoted to fractions is in the form of lessons (73%), although Glencoe’s series is the only 

series in the textbook sample that utilizes pre-lessons (instructional segments that are 

separate from lessons and that provide a lead-in to a subsequent lesson, generally 

providing students with the opportunity to explore the upcoming mathematical topic 

while using models or concrete materials).  For each subsequent grade of the Glencoe 

series, the number of instructional segments decreases, from a high of 31 instructional 

segments in grade 6 down to 14 instructional segments in grade 8.  This decrease in 

instructional segments mirrors the decrease in the number of GLEs across these grades as 

demonstrated in Chapter 3, with 101 GLEs pertaining to fraction concepts and 

computation described in the ten states in grade 6 down to 29 GLEs found in grade 8. 

Alignment of GLEs to instructional segments at the same grade level.  Table 4.14 

outlines the number and percentage of GLEs that were aligned or partially aligned with 

the instructional segments in the corresponding grade-level textbook in Glencoe’s  
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Table 4.14  
 
Proportion of State GLEs Pertaining to Fraction Concepts and Computation per Grade 
Level Aligned or Partially Aligned with the Grade Level Textbook Instructional Segments 
in Glencoe’s Mathematics:  Applications and Concepts Series 

 
 6 7 8 Total 

AZ 13/14 
 (93%) 

2/2 
(100%) 

0/1 
 (0%) 

15/17  
(88%) 

CA 4/6 
(67%) 

4/5  
(80%) 

NA 8/11 
(73%) 

FL 3/8 
(38%) 

5/12 
(42%) 

3/8  
(38%) 

11/28  
(39%) 

GA 5/6 
 (83%) 

2/3  
(67%) 

0/0 7/9  
(78%) 

MI 5/11  
(45%)  

2/3  
(67%) 

1/1  
(100%) 

8/15  
(53%) 

NY 6/10  
(60%) 

0/1  
(0%) 

0/0 6/11  
(55%) 

NC 3/10 
(30%) 

1/5  
(20%) 

0/0 4/15  
(27%) 

OH 7/9 
(78%) 

1/2 
 (50%) 

1/1  
(100%) 

9/12  
(75%) 

TX 7/8  
(88%) 

5/5 
(100%) 

2/4  
(50%) 

14/17  
(82%) 

WA 11/19  
(58%) 

11/19 
 (58%) 

7/14 
(50%) 

29/52  
(56%) 

Total 64/101  
(63%) 

33/57  
(58%) 

14/29  
(48%) 

111/187  
(59%) 

 

Mathematics:  Applications and Concepts series.  As evidenced in the table, there is a 

wide range of alignment between the various states.  Considering GLEs that were aligned 

or partially aligned, the highest percentage of alignment was found in Arizona’s GLEs 

(88%) followed by Texas (82%) and Georgia (78%).  The lowest percentages of 

alignment between GLEs and the instructional segments at the same grade level belong to 

North Carolina (27%), Florida (39%), and Michigan (53%).  Figure 4.5 provides a 

comparison of the proportion of GLEs aligned or partially aligned across the ten states. 
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Figure 4.5. Percentage of total state GLEs pertaining to fraction concepts and 
computation aligned or partially aligned with the corresponding grade level textbook 
instructional segments in Glencoe’s Mathematics:  Applications and Concepts series. 
 
 

Just as the number of instructional segments decrease across the grade levels in 

the series, so too does the percentage of GLEs in alignment or partial alignment with 

textbook instructional segments decrease across the series.  At Grade 6, 63% of GLEs are 

aligned or partially aligned with the Grade 6 instructional segments in the Glencoe series 

pertaining to fraction concepts and computation.  This percentage falls to 48% by grade 

8.  Across the states, 59% of the 187 GLEs located in grades 6-8 were found to align or 

partially align with the instructional segments devoted to fractions in the Glencoe series. 

 Alignment of instructional segments to GLEs at the same grade level.  Table 4.15 

describes the number and percentage of instructional segments from the Glencoe series  

 



 

112 

Table 4.15  
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in Glencoe’s Mathematics:  Applications 
and Concepts Series that Provide Instructional Coverage for Fraction GLEs at the Same 
Grade Level 

 
 6 7 8 Total 

AZ 18/31 
 (58%) 

5/17 
(29%) 

0/14 
 (0%) 

23/62  
(37%) 

CA 13/31 
(42%) 

10/17  
(59%) 

NA 23/48 
(48%) 

FL 5/31 
(16%) 

9/17 
(53%) 

3/14  
(21%) 

17/62  
(27%) 

GA 17/31 
 (55%) 

2/17  
(12%) 

0/14 
(0%) 

19/62  
(31%) 

MI 17/31  
(55%)  

4/17  
(24%) 

1/14 
(7%) 

22/62  
(35%) 

NY 17/31  
(55%) 

0/17  
(0%) 

0/14 
(0%) 

17/62  
(27%) 

NC 18/31 
(58%) 

3/17  
(18%) 

0/14 
(0%) 

21/62  
(34%) 

OH 17/31 
(55%) 

1/17 
 (6%) 

8/14 
(57%) 

26/62  
(42%) 

TX 15/31  
(48%) 

13/17 
(76%) 

7/14  
(50%) 

35/62  
(56%) 

WA 20/31  
(65%) 

12/17 
 (71%) 

9/14 
(64%) 

41/62  
(66%) 

Total 28/31  
(90%) 

16/17  
(94%) 

11/14  
(79%) 

55/62  
(89%) 

 
 

that provided instructional coverage for state GLEs at the same grade level.  For example, 

at Grade 6, the Glencoe textbook includes 31 instructional segments, of which 17 (55%) 

correlate to Georgia GLEs for Grade 6.  As seen in the table, the percentage of 

instructional segments devoted to a particular state’s GLEs varied across the states, 

ranging from as low as 27% of the instructional segments devoted to GLEs at the same 

grade level for Florida and New York to a high of 66% of the instructional segments in 

the state of Washington.  Overall, 89% of the instructional segments provided coverage 
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to GLEs at the same grade level for at least one state, including over 90% of the 

instructional segments in Grades 6 and 7. 

Alignment of GLEs and instructional segments at different grade levels.  Tables 

4.16 and 4.17 provide the number and percentage of instructional segments devoted to 

state GLEs articulated at earlier or later grade levels.  For example, 16 of the 17 

instructional segments (94%) pertaining to fractions in the Grade 7 Glencoe textbook 

provide attention to Georgia GLEs from an earlier grade level, while none of these 

instructional segments offer attention to Georgia GLEs at a later Grade 8. 

 
Table 4.16 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook of Glencoe’s Mathematics:  Applications 
and Concepts Series that Provide Instructional Coverage for Fraction GLEs Designated 
at Previous Grade Levels 

 
 6 7 8 Total 

AZ 8/31 
(26%) 

12/17 
(71%) 

9/14 
 (64%) 

29/62  
(48%) 

CA 14/31 
(45%) 

12/17  
(71%) 

13/14  
(93%) 

39/62 
(63%) 

FL 10/31 
(32%) 

7/17 
(41%) 

13/14  
(93%) 

30/62  
(48%) 

GA 18/31 
 (58%) 

16/17  
(94%) 

9/14 
(64%) 

43/62  
(69%) 

MI 8/31  
(26%)  

11/17  
(65%) 

13/14 
(93%) 

32/62  
(52%) 

NY 10/31  
(32%) 

15/17  
(88%) 

8/14 
(57%) 

33/62  
(53%) 

NC 8/31 
(26%) 

12/17  
(71%) 

13/14 
(93%) 

33/62  
(53%) 

OH 16/31 
(52%) 

12/17 
 (71%) 

10/14 
(71%) 

38/62  
(61%) 

TX 7/31  
(23%) 

12/17 
(71%) 

8/14  
(57%) 

27/62  
(44%) 

WA 4/31  
(13%) 

12/17 
 (71%) 

10/14 
(71%) 

26/62  
(54%) 

Total 26/31  
(84%) 

17/17  
(100%) 

14/14  
(100%) 

57/62  
(92%) 
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Table 4.17 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in Glencoe’s Mathematics:  Applications 
and Concepts Series that Provide Instructional Coverage for Fraction GLEs Designated 
at Later Grade Levels 

 
 6 7 8 Total 

AZ 9/31 
 (29%) 

0/17 
(0%) 

NA 9/48  
(19%) 

CA 17/31 
(55%) 

NA NA 17/31 
(55%) 

FL 7/31 
(23%) 

1/17 
(6%) 

NA 8/48  
(17%) 

GA 0/31 
 (0%) 

0/17  
(0%) 

NA 0/48  
(0%) 

MI 5/31  
(16%)  

1/17  
(6%) 

NA 6/48  
(13%) 

NY 0/31  
(0%) 

0/17  
(0%) 

NA 0/48  
(0%) 

NC 3/31 
(10%) 

0/17  
(0%) 

NA 3/48  
(6%) 

OH 19/31 
(61%) 

10/17 
 (59%) 

NA 29/48  
(60%) 

TX 17/31  
(55%) 

6/17 
(35%) 

NA 23/48  
(48%) 

WA 15/31  
(48%) 

3/17 
 (18%) 

NA 18/48  
(38%) 

Total 23/31  
(74%) 

11/17  
(65%) 

NA 34/48  
(71%) 

 

With regard to GLEs at earlier grade levels, 92% of the instructional segments 

pertaining to fractions provide attention to state GLEs from an earlier grade level in at 

least one state, including 100% of the instructional segments in grades 7 and 8.  For the 

individual states, the percentage of instructional segments devoted to earlier state GLEs 

ranged from 44% for Texas to 69% of instructional segments for Georgia. 

For instructional segments that provided coverage to GLEs specified at a later 

grade level, 71% of the eligible instructional segments in the Glencoe series (instructional 

segments for grade 8 were not considered here because GLEs at later grade levels were  
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not analyzed) gave instructional attention to GLEs in a later grade level in at least one 

state.  Several states that did not have any fraction GLEs in grade 8 and few in grade 7 

saw very low percentages of instructional segments offering attention to GLEs at later 

grade levels, including 0% for New York and Georgia and 6% for North Carolina.  The 

highest percentages of instructional segments devoted to later GLEs were found in Ohio  

(60%) and California (55%), where only the Grade 6 text provided instructional attention  

to later GLEs because the California document only specifies GLEs for grades K-7.  

Figure 4.6 provides a comparison of the number of instructional segments pertaining to 

fraction concepts and computation in Glencoe’s Mathematics:  Applications and 

Concepts that provide coverage for GLEs at earlier or later grade levels by state. 

 

Figure 4.6. Percentage of instructional segments with primary focus on fraction concepts 
and computation in each grade-specific textbook in Glencoe’s Mathematics:  
Applications and Concepts series that provide instructional coverage for fraction GLEs 
designated at earlier or later grade levels. 
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One reason for the high number and percentage of instructional segments 

providing attention to earlier GLEs is due to the repetitive nature of some GLEs at this  

grade level.  For example, Texas GLEs offer the following sequence of GLEs for grades 

6-8: 

• “Use addition and subtraction to solve problems involving fractions and 

decimals” (Grade 6) 

• “Use addition, subtraction, multiplication, and division to solve problems 

involving fractions and decimals” (Grade 7) 

• “Use appropriate operations to solve problems involving rational numbers 

in problem situations” (Grade 8) 

Therefore, instructional segments devoted to adding and subtracting fractions and/or 

mixed numbers were coded for each of these three learning expectations, while 

instructional segments devoted to multiplying and dividing fractions and/or mixed 

numbers were coded for the learning expectations in grades 7 and 8. 

Instructional segments not aligned with any state GLE.  Table 4.18 describes the 

number and percentage of instructional segments from Glencoe’s Mathematics: 

Applications and Concepts series that did not align with any state GLE, whether it was at 

an earlier grade level, later grade level, or at the same grade level.  For example, of the 31 

instructional segments at Grade 6 devoted to fractions, 5 (61%) of these instructional 

segments did not provide coverage to any New York GLE.   

As seen in the table, the percentage of these instructional segments not devoted to 

any state GLE ranges from 5% in Washington and 8% in Texas and Ohio to 26% for 

Arizona and 35% for Florida.  However, as a collection of GLEs from these ten states, all  
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Table 4.18 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in Glencoe’s Mathematics:  Applications 
and Concepts Series that do not Align with any GLE Pertaining to Fraction Concepts or 
Computation in Each State 

 
 6 7 8 Total 

AZ 7/31 
 (23%) 

4/17 
(24%) 

5/14 
 (36%) 

16/62  
(26%) 

CA 7/31 
(23%) 

1/17  
(6%) 

1/14 
(7%) 

9/62 
(15%) 

FL 13/31 
(42%) 

5/17 
(29%) 

4/14  
(29%) 

22/62  
(35%) 

GA 6/31 
(19%) 

1/17  
(6%) 

1/14 
(7%) 

8/62  
(13%) 

MI 6/31  
(19%)  

2/17  
(12%) 

1/14 
(7%) 

9/62  
(15%) 

NY 5/31  
(16%) 

2/17  
(12%) 

6/14 
(43%) 

13/62  
(21%) 

NC 4/31 
(13%) 

2/17  
(12%) 

1/14 
(7%) 

7/62  
(11%) 

OH 3/31 
(10%) 

1/17 
 (6%) 

1/14 
(7%) 

5/62  
(8%) 

TX 4/31  
(13%) 

1/17 
(6%) 

0/14  
(0%) 

5/62 
(8%) 

WA 3/31  
(10%) 

0/17 
 (0%) 

0/14 
(0%) 

3/62  
(5%) 

Total 0/31  
(0%) 

0/17  
(0%) 

0/14  
(0%) 

0/62  
(0%) 

 

of the instructional segments in this textbook series provided instructional attention to at 

least one state’s GLEs. 

Summary of alignment between state GLEs and the Glencoe series.  The 

alignment between state GLEs and the Glencoe series exhibited some slight differences 

from the two elementary series previously discussed.  Arizona had the highest percentage 

of GLEs aligned or partially aligned with instructional segments from Glencoe at the 

same grade level, followed by textbook adoption states Texas and Georgia.  However, the 

textbook adoption state of Florida and North Carolina had the lowest percentage of GLEs 
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aligned with instructional segments at the same grade levels, with both states registering 

lower than 40% of GLEs aligned or partially aligned.   The Glencoe series contained 

slightly higher percentages of instructional segments devoted to GLEs at the same grade 

levels than the two elementary series, with two states (Texas and Washington) finding 

more than 50% of instructional segments providing attention to their GLEs at the same 

grade level. 

Unlike the two elementary series, the percentages of instructional segments 

devoted to GLEs from earlier grade levels were higher than the same percentages devoted 

to later GLEs.  Between approximately 45-70% of instructional segments in the Glencoe 

series provided attention to GLEs at earlier grade levels in any given states, while the 

percentage of instructional segments devoted to later GLEs ranged from as high as 60% 

to 0% for two states.  Likewise, the percentage of instructional segments not devoted to 

any state GLEs were generally lower for the Glencoe series when compared to the two 

elementary series, ranging from 5% for Washington to 35% for Florida. 

Connected Mathematics Project (CMP) (6-8) 

 The final textbook series used in this analysis is the Connected Mathematics 

Project or CMP (Lappan et al., 2002a, 2002b, 2002c, 2002d, 2002e, 2002f, 2002g, 

2002h, 2002i, 2002j, 2002k, 2002l, 2002m, 2002n, 2002o, 2002p, 2002q, 2002r, 2002s, 

2002t, 2002u, 2002v, 2002w, 2002x), a middle grade series that was one of several 

funded by the National Science Foundation to reflect the nature and spirit of the National 

Council of Teachers of Mathematics Curriculum and Evaluation Standards for School 

Mathematics (NCTM, 1989). Table 4.19 provides an analysis of the number of 

instructional segments for each grade level. The CMP curriculum consists of 8 units per  



 

119 

Table 4.19 
 
Number of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation, by Grade and Segment Type, in the Connected Mathematics Project (CMP) 
Series 

 
 Lesson Pre-

Lesson 
End-of-

Lesson Extra 
Feature 

End-of-
Chapter 
Feature 

Game Total Percent 
of Total 

6 35 0 8 2 0 45 73% 
7 10 0 3 1 0 14 23% 
8 2 0 1 0 0 3 5% 

Total 47 0 12 3 0 62 100% 
Percent 
of Total 

76% 0% 19% 5% 0% 100%  

Note. Percents may not sum to 100% due to rounding. 
 

year, and although some of these units could be used in varying order and various grade 

levels, the suggested order of these units described by the authors of CMP in Getting to 

Know Connected Mathematics (Lappan, Fey, Fitzgerald, Friel, & Phillips, 1996) and in 

the various teacher’s editions was used to determine at which grade level particular units 

were to be taught.  This series also differed from the other series analyzed in this study 

with respect to the organization of units.  For this unique organizational structure, each 

individual section of a particular investigation was analyzed as a lesson along with the 

ACE problems suggested in the teacher’s edition for that part of the investigation. The 

unit reflection was analyzed as an end-of-lesson extra feature, while the problem solving 

section at the end of the unit was analyzed as an end-of-chapter feature. 

 As seen in Table 4.19, the number of instructional segments is highest in Grade 6, 

where two units titled Bits and Pieces I and Bits and Pieces II focus attention to fractions 

and rational numbers.   The number of instructional segments falls from 14 in Grade 7, 

where students examine ratios and proportions in the unit Comparing and Scaling, to 3 in 
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Grade 8, where a short section of an investigation in the unit Searching for Pythagoras 

focuses on converting between fractions and decimals.  Overall, the number of 

instructional segments in CMP is the same as the numbers of instructional segments in 

Glencoe’s Mathematics:  Applications and Concepts, with 76% of the instructional 

segments in CMP were analyzed as lessons. 

Alignment of GLEs to instructional segments at the same grade level. Table 4.20 

outlines the number and percentage of GLEs that align or partially align with these 

instructional segments.  As seen in these tables, only one state (Arizona) had more than 

  

Table 4.20 
 
Proportion of State GLEs Pertaining to Fraction Concepts and Computation per Grade 
Level Aligned or Partially Aligned with the Grade Level Textbook Instructional Segments 
in the Connected Mathematics Project (CMP) Series 

 
 6 7 8 Total 

AZ 10/14 
 (71%) 

0/2 
(0%) 

0/1 
 (0%) 

10/17  
(59%) 

CA 1/6 
(17%) 

0/5  
(0%) 

NA 1/11 
(9%) 

FL 4/8 
(50%) 

2/12 
(17%) 

0/8  
(0%) 

6/28  
(21%) 

GA 4/6 
 (67%) 

0/3  
(0%) 

0/0 4/9  
(44%) 

MI 5/11  
(45%)  

1/3  
(33%) 

1/1  
(100%) 

7/15  
(47%) 

NY 5/10  
(50%) 

0/1  
(0%) 

0/0 5/11  
(45%) 

NC 4/10 
(40%) 

1/5  
(20%) 

0/0 5/15  
(33%) 

OH 5/9 
(56%) 

0/2 
 (0%) 

0/1  
(0%) 

5/12  
(42%) 

TX 4/8  
(50%) 

1/5 
(20%) 

0/4  
(0%) 

5/17  
(29%) 

WA 10/19  
(53%) 

6/19 
 (32%) 

0/14 
(40%) 

16/52  
(31%) 

Total 52/101  
(51%) 

11/57  
(19%) 

1/29  
(3%) 

64/187  
(34%) 
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half of the state’s GLEs align or partially align with the instructional segments at the 

same grade level in CMP, while no state had more than 60% of their GLEs in alignment 

or partial alignment.  The lowest percentages of GLEs aligned with CMP’s instructional 

segments were California (9%), Florida (28%), and Texas (29%). Figure 4.7 illustrates 

the difference in GLE alignment with CMP across the ten states.   

With respect to each grade level, 51% of grade 6 GLEs were found to align to the 

instructional segments pertaining to fractions in Bits and Pieces I and Bits and Pieces II, 

while only 19% of grade 7 GLEs were found to align to the instructional segments 

pertaining to ratio and proportion found in Comparing and Scaling.  Finally, only 1 of the 

29 GLEs found in grade 8 aligned with the instructional segments located in Looking for 

 

 
Figure 4.7.  Percentage of total state GLEs pertaining to fraction concepts and 
computation aligned or partially aligned with the corresponding grade level textbook 
instructional segments in the Connected Mathematics Project (CMP) series. 
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Pythagoras that concerned writing fractions as terminating or repeating decimals.  

Overall, 34% of the GLEs in grades 6-8 were found to align or partially align with the 

instructional segments found in the CMP units.   

Alignment of instructional segments to GLEs at the same grade level.  Table 4.21 

describes the number and percentage of instructional segments that were devoted to each 

particular state’s GLEs at the corresponding grade level.  The percentage of instructional 

segments from CMP devoted to state GLEs at the same grade level ranged from 15% for  

 
 
Table 4.21  
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Connected Mathematics Project 
(CMP) Series that Provide Instructional Coverage for Fraction GLEs at the Same Grade 
Level 

 
 6 7 8 Total 

AZ 37/45 
 (82%) 

0/14 
(0%) 

0/3 
 (0%) 

37/62  
(60%) 

CA 9/45 
(20%) 

0/14  
(0%) 

NA 9/59 
(15%) 

FL 27/45 
(60%) 

14/14 
(100%) 

0/3  
(0%) 

41/62  
(66%) 

GA 24/45 
 (53%) 

0/14  
(0%) 

0/3 
(0%) 

24/62  
(39%) 

MI 20/45  
(44%)  

5/14  
(36%) 

3/3 
(100%) 

28/62  
(45%) 

NY 20/45  
(44%) 

0/14  
(0%) 

0/3 
(0%) 

20/62  
(32%) 

NC 20/45 
(44%) 

14/14  
(100%) 

0/3 
(0%) 

34/62  
(55%) 

OH 15/45 
(33%) 

0/14 
 (0%) 

0/3 
(0%) 

15/62  
(24%) 

TX 13/45  
(29%) 

8/14 
(57%) 

0/3  
(0%) 

21/62  
(34%) 

WA 25/45  
(56%) 

8/14 
 (57%) 

0/3 
(0%) 

33/62  
(53%) 

Total 40/45  
(89%) 

14/14  
(100%) 

3/3  
(100%) 

57/62  
(92%) 
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California to 66% for Florida.  Although Florida had the highest percentage of 

instructional segments focused on fractions in CMP devoted to their GLEs, they also had 

one of the lowest percentages of GLEs aligned or partially aligned with these 

instructional segments.  This anomaly is due to the fact that a large portion of the 

instructional segments in CMP provided attention to the same GLEs for Florida.  In fact, 

of the six GLEs that were aligned or partially aligned to the instructional segments in 

CMP, five of these GLEs were each aligned to instructional content in seven or more 

instructional segments. 

 Overall, 92% of the instructional segments devoted to fractions in CMP 

curriculum provided instructional attention to at least one state’s GLEs at the same grade 

level.  This includes 100% of the instructional segments at grades 7 and 8, although the 

instructional segments found in grade 8 were partially aligned to only one state’s Grade 8 

GLEs (Michigan).  For the instructional segments in grade 7, GLEs pertaining to ratios 

and proportions were found in five of the ten states. 

Alignment of GLEs and instructional segments at different grade levels.  Table 

4.22 illustrates the number and percentage of instructional segments devoted to fractions 

in the CMP series that provide instructional attention to GLEs designated by states at 

earlier grade levels.  As seen in the table, the percentage per state ranges from 39% for 

Arizona up to 81% of the instructional segments devoted to earlier GLEs in California’s 

K-7 GLE document.  Overall, only one instructional segment across the CMP 

curriculum—an end-of-chapter problem solving unit at the conclusion of Bits and Pieces 

I—was not found to provide instructional attention to any state GLE designated at an 

earlier grade level.  Overall, 98% of the instructional segments provided coverage to  
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Table 4.22  
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook of the Connected Mathematics Project 
(CMP) Series that Provide Instructional Coverage for Fraction GLEs Designated at 
Previous Grade Levels 

 
 6 7 8 Total 

AZ 14/45 
(31%) 

7/14 
(50%) 

3/3 
 (100%) 

24/62  
(39%) 

CA 33/45 
(73%) 

14/14  
(100%) 

3/3 
 (100%) 

50/62 
(81%) 

FL 24/45 
(53%) 

0/14 
(0%) 

3/3 
 (100%) 

27/62  
(44%) 

GA 29/45 
 (64%) 

5/14  
(36%) 

3/3 
 (100%) 

37/62  
(60%) 

MI 22/45  
(49%)  

10/14  
(71%) 

3/3 
 (100%) 

35/62  
(56%) 

NY 19/45  
(42%) 

14/14  
(100%) 

3/3 
 (100%) 

36/62  
(58%) 

NC 25/45 
(56%) 

0/14  
(0%) 

3/3 
 (100%) 

28/62  
(45%) 

OH 27/45 
(60%) 

14/14 
 (100%) 

3/3 
 (100%) 

44/62  
(71%) 

TX 19/45  
(42%) 

12/14 
(86%) 

3/3 
 (100%) 

34/62  
(55%) 

WA 23/45  
(51%) 

10/14 
 (71%) 

3/3 
 (100%) 

36/62  
(58%) 

Total 44/45  
(98%) 

14/14  
(100%) 

3/3 
 (100%) 

61/62  
(98%) 

 

GLEs designated at an earlier grade level in at least one state, while the three 

instructional segments analyzed in the Grade 8 textbook provided instructional attention 

to GLEs specified for earlier grade levels in all ten states. 

Table 4.23 provides the information regarding the number and percentage of 

instructional segments that provided instructional attention to GLEs designated by states 

at later grade levels.  Just as with the Glencoe series, these numbers are lowest for states 

that designate very few GLEs pertaining to fractions at the later grade levels, particularly 

grades 7 and 8.  As seen in the table, four states had fewer than 10% of  
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Table 4.23  
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Connected Mathematics Project 
(CMP) Series that Provide Instructional Coverage for Fraction GLEs Designated at 
Later Grade Levels 

 
 6 7 8 Total 

AZ 3/45 
 (7%) 

0/14 
(0%) 

NA 3/59  
(5%) 

CA 20/45 
(44%) 

NA NA 20/45 
(44%) 

FL 12/45 
(27%) 

14/14 
(100%) 

NA 26/59  
(44%) 

GA 8/45 
 (18%) 

0/14  
(0%) 

NA 8/59  
(14%) 

MI 4/45  
(9%)  

0/14  
(0%) 

NA 4/59  
(7%) 

NY 0/45  
(0%) 

0/14  
(0%) 

NA 0/59  
(0%) 

NC 0/45 
(0%) 

0/14  
(0%) 

NA 0/59  
(0%) 

OH 17/45 
(38%) 

14/14 
 (100%) 

NA 31/59  
(53%) 

TX 23/45  
(51%) 

5/14 
(36%) 

NA 28/59  
(47%) 

WA 30/45  
(67%) 

13/14 
 (93%) 

NA 43/59  
(73%) 

Total 38/45  
(84%) 

14/14  
(100%) 

NA 52/59  
(88%) 

 

instructional segments providing attention to GLEs called for at later grades, with 0 

instructional segments in this category for New York (who specifies only 1 GLE at grade 

7 and 0 at grade 8) and North Carolina.  Conversely, 73% of instructional segments 

provided coverage for GLEs designated for later grade levels in the state of Washington.

 Overall, 88% of eligible instructional segments were found to provide 

instructional attention to GLEs at later grade levels in at least one state.  [Note that the 

instructional segments identified in Grade 8 were not included in this analysis because 

later GLEs were not considered.]  In particular, four states—Florida, Ohio, Texas, and 
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Washington—specify GLEs pertaining to ratio and proportion at Grade 8, which 

therefore produced 100% of grade 7 instructional segments providing coverage to GLEs 

at a later grade level.  Figure 4.8 provides a comparison of the percentage of instructional 

segments that provided attention to GLEs at earlier or later grade levels by state. 

Instructional segments not aligned with any state GLE.  Finally, Table 4.24 

provides the number and percentage of instructional segments focused on fraction 

concepts and computation in the CMP series that did not provide instructional attention to 

any state GLE.  As seen in the table, the percentage of instructional segments not devoted 

 

 

Figure 4.8. Percentage of instructional segments with primary focus on fraction concepts 
and computation in each grade-specific textbook in the Connected Mathematics Project 
(CMP) series that provide instructional coverage for fraction GLEs designated at earlier 
or later grade levels. 
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Table 4.24 
 
Proportion of Instructional Segments with Primary Focus on Fraction Concepts and 
Computation in Each Grade-Specific Textbook in the Connected Mathematics Project 
(CMP) Series that do not Align with any GLE Pertaining to Fraction Concepts or 
Computation in Each State 

 
 6 7 8 Total 

AZ 5/45 
 (11%) 

7/14 
(50%) 

0/3 
 (0%) 

12/62  
(19%) 

CA 7/45 
(16%) 

0/14  
(0%) 

0/3 
 (0%) 

7/62 
(11%) 

FL 6/45 
(13%) 

0/14 
(0%) 

0/3 
 (0%) 

6/62  
(10%) 

GA 4/45 
(9%) 

9/14  
(64%) 

0/3 
 (0%) 

13/62  
(21%) 

MI 12/45  
(27%)  

0/14  
(0%) 

0/3 
 (0%) 

12/62  
(19%) 

NY 9/45  
(20%) 

0/14  
(0%) 

0/3 
 (0%) 

9/62  
(15%) 

NC 7/45 
(16%) 

0/14  
(0%) 

0/3 
 (0%) 

7/62  
(11%) 

OH 7/45 
(16%) 

0/14 
 (0%) 

0/3 
 (0%) 

7/62  
(11%) 

TX 5/45  
(11%) 

2/14 
(14%) 

0/3 
 (0%) 

7/62 
(11%) 

WA 1/45  
(2%) 

0/14 
 (0%) 

0/3 
 (0%) 

1/62  
(2%) 

Total 0/45  
(0%) 

0/14  
(0%) 

0/3 
 (0%) 

0/62  
(0%) 

 

to any state GLE ranged from 2% for Washington up to 21% for Georgia, with the other 

ten states ranging from 10-19%.  Overall, every instructional segment identified for 

analysis provided instructional attention to at least one GLE in at least one state across 

the ten states.  For Grade 7 instructional segments, only three states—Arizona, Georgia, 

and Texas—did not articulate GLEs for which these instructional segments provided 

coverage, while the instructional segments for grade 8 provided instructional attention to 

GLEs in every state. 
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 Summary of alignment between state GLEs and the CMP series.  The examination 

of the alignment between state GLEs and the CMP series found lower percentages of 

GLEs aligned with instructional segments at the same grade level than for the other three 

textbook series.  In fact, three non-adoption states—Arizona, Michigan, and New York—

had the highest percentages of GLEs aligned or partially aligned with the instructional 

segments at the same grade level, while the “big three” textbook adoption states—

California, Texas, and Florida—had the lowest percentages of GLEs aligned or partially 

aligned with the CMP instructional segments devoted to fractions.  Although the 

percentages of GLEs aligned or partially aligned were generally lower for the CMP 

series, the percentage of instructional segments devoted to GLEs at the same grade level 

were generally higher, including three states where more than 50% of the instructional 

segments are devoted to GLEs at that grade level. 

 Similar to the Glencoe series, a high percentage of instructional segments in CMP 

are devoted for each state to GLEs designated at earlier grade levels, while the percentage 

devoted to GLEs at later grade levels varies dramatically.  The percentages for 

instructional segments devoted to earlier GLEs range across the states, from a low of 

39% (Arizona) to a high of 81% (California), while the percentages of instructional 

segments devoted to later GLEs range from a high of 73% (Washington) all the way 

down to 0% for two states.  Finally, the percentage of instructional segments not devoted 

to any state GLE was generally lower in CMP than for the other three series, with most 

states finding 10-20% of CMP instructional segments not devoted to any of their GLEs. 

 

 



 

129 

Alignment of the Intended and Written Curricula for Selected Topics  

 An examination of the alignment of popular K-8 mathematics textbooks and state 

GLEs with regard to particular topics pertaining to fraction concepts and computation 

was undertaken.  This section describes the alignment between the ten state GLE 

documents and four mathematics textbook series with respect to the following topics:  

addition and subtraction of fractions with like and unlike denominators; multiplication 

and division of fractions; converting fractions to decimals/percents; finding equivalent 

fraction, writing mixed numbers as improper fractions; and comparing and ordering 

fractions. 

Addition and Subtraction of Fractions  

 Figures 4.9 and 4.10 illustrate the grade levels at which the ten state GLE 

documents indicated learning expectations for addition and subtraction of fractions with 

like and with unlike denominators, as well as the grade-level at which the two elementary 

textbook series (Figure 4.9) and two middle grades textbook series (4.10) include 

instructional segments devoted to addition and subtraction of fractions with like and with 

unlike denominators.  As seen in these figures, states vary with respect to when the topic 

is introduced and for how many grades it is included or extended. GLEs concerning 

addition and subtraction of fractions with like denominators are found at Grade 1 in 

Arizona, where students are using models to add and subtract halves, up to Grade 5 for 

six of the ten state’s GLE documents.  Instructional segments that provide attention to 

addition and subtraction of like denominators span grades 3-6 in the Scott Foresman- 

Addison Wesley Mathematics series and grades 5-6 in the Everyday Mathematics series.  

The two middle grades textbook series both contain instructional segments related to 
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Figure 4.9. Grade placement of learning expectations and elementary textbook 
instructional segments concerning addition and subtraction of fractions with like and with 
unlike denominators across grades K-6. 
 

adding and subtracting fractions with like denominators in Grade 6, while Glencoe’s 

Mathematics: Application and Concepts also has an instructional segment at grade 

8where students are performing these operations with positive and negative fractions with 

like denominators. 

For GLEs relating to adding and subtracting fractions with unlike denominators, 

two states (Michigan and Florida) initiate this topic in Grade 4, and two other states 

(Ohio and Texas) continue this learning expectation into grade 8, generally as an 

expectation of computing fluently with rational numbers.  The largest concentration of 

learning expectations in these ten states related to adding and subtracting fractions with  
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Figure 4.10. Grade placement of learning expectations and middle grades textbook 
instructional segments concerning addition and subtraction of fractions with like and with 
unlike denominators across grades 6-8. 
 

unlike denominators appears in Grade 5 (7 states) and Grade 6 (9 states).  Instructional 

segments devoted to this topic in the two elementary series span grades 4-6, while the 

middle grades series both include attention at grade 6 (Glencoe’s series extends coverage 

to grade 8). 

In examining both Figures 4.9 and 4.10, a connection between the grade 

placement of state GLEs and the corresponding grade placement of instructional 

segments devoted adding and subtracting fractions for some textbooks can be seen.  In 

Figure 4.9, the Scott Foresman textbook provides instructional segments for the topic as 

specified in all the state GLEs except Arizona.  That is, the textbook includes 

instructional emphasis on addition and subtraction of fractions with like denominators at 
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grades 3, 4, and 5.  Only Arizona calls for instructional attention to this topic at grades 

other than these (e.g., grades 1 and 2).  However, Everyday Mathematics places 

instructional segments devoted to adding and subtracting fractions at grade 5, where 6 of 

the 10 states offer GLEs for this topic, and at grade 6, where no state GLE pertaining to 

this topic is found.  Likewise for addition and subtraction of fractions with unlike 

denominators, the Scott Foresman series and Everyday Mathematics both place 

instructional segments at grades 4, 5, and 6, which matches the specified grade levels for 

this topic from all ten state GLEs. 

Similar trends can be seen in Figure 4.10.  Both Glencoe and CMP place 

instructional segments pertaining to adding and subtracting fractions with unlike 

denominators at grade 6, where every state but California also places similar GLEs.  

However, unlike CMP, Glencoe also places instructional segments pertaining to this topic 

at grade 7 and 8 to correspond to the five states that place GLEs for this topic at Grade 7 

and two states that do so at Grade 8. 

 Even though a state and a textbook may have a general learning expectation for 

addition and subtraction of fractions with like or unlike denominators at the same grade 

level, in some cases the particular specification of the learning expectation differs from 

focus of the instructional segment.  For example, the following learning expectation 

appears in Michigan’s Grade 5 GLEs: 

“Add and subtract fractions with unlike denominators through 12 and/or 100, 

using the common denominator that is the product of the denominators of the 2 

fractions, e.g., 3/8 + 7/10; use 80 as the common denominator” 
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However, the specified method (e.g., use the product of the denominators as the common 

denominator) was not the focus of the Scott Foresman Grade 5 instructional segment.  

The lesson instead suggested using the least common denominator to add or subtract 

fractions with unlike denominators.  Therefore, although both Michigan and Scott 

Foresman gave instructional attention to the topic of addition and subtraction of fractions 

with unlike denominators at Grade 5, they were not coded as aligned since the specified 

method included in the GLE was not introduced in the instructional segment.  In contrast, 

this Michigan GLE was coded as aligned with the Grade 5 instructional segments in 

Everyday Mathematics, as the specified method was illustrated in the textbook. 

Multiplication and Division of Fractions   

 Figures 4.11 and 4.12 describe the grade placement of GLEs related to 

multiplication and division of fractions across the ten states and instructional segments  

 
Figure 4.11. Grade placement of learning expectations and elementary textbook 
instructional segments concerning multiplication and division of fractions across grades 
K-6. 
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with the same emphasis across the two elementary textbook series (Figure 4.11) and two 

middle grades textbook series (Figure 4.12). As seen in the figure, three states initiate 

attention to multiplication and division of fractions in Grade 5, and both elementary 

textbook series mirror this with instructional segments devoted to this topic.  Eight of the 

ten states include GLEs pertaining to multiplying and dividing fractions at Grade 6, (with 

3 of the 8 repeating the topic from Grade 5).   Attention to this topic at Grade 6 is 

reflected in each of the four textbook series.  Texas is the only state that delays coverage 

of multiplication and division of fraction to Grade 7, while no GLEs explicitly stating 

students will divide fractions was found in the Florida GLEs (although students are to 

show or demonstrate the effect of the operation of division on fractions). 

Figure 4.12. Grade placement of learning expectations and middle grades textbook 
instructional segments concerning multiplication and division of fractions across grades 
6-8. 
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Overall, learning expectations pertaining to multiplying and dividing fractions 

span grades 5-8, with the majority of attention in Grade 6.  This grade span is reflected in 

both the elementary and middle grades series.  Each of the elementary series contains 

instructional segments at Grade 5 and 6, reflecting the two grades where GLEs pertaining 

to multiplying and dividing fractions are found.  Both middle grades series place 

instructional segments at Grade 6, while the Glencoe series contains instructional 

segments at Grade 7 for multiplying and dividing fractions and at Grade 8 using these 

operations to compute with positive and negative fractions. 

Converting Fractions to Decimals/Percents 

 Figures 4.13 and 4.14 illustrate the grade placement of learning expectations that 

specify writing fractions as equivalent decimals or percents, as well as the grade 

placement of instructional segments in the two elementary textbook series (Figure 4.13) 

and the two middle grades series (Figure 4.14).  These figures show a wide range of 

grade placement for these topics (in GLEs and textbook instructional attention).  For 

example, Florida includes a series of GLEs on this topic spanning grades 3-8:  

• “Knows that two numbers in different forms are equivalent or non-equivalent, 

using whole numbers, fractions, and decimals in the context of money” (Grade 3) 

• “Knows that two numbers in different forms are equivalent or non-equivalent, 

using whole numbers, decimals, fractions, and mixed numbers” (Grade 4) 

• “Knows that numbers in different forms are equivalent or nonequivalent, using 

whole numbers, decimals, fractions, mixed numbers, and percents” (Grade 5) 
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Figure 4.13.  Grade placement of learning expectations and elementary textbook 
instructional segments for writing fractions as decimals or percents across grades K-6. 
 

 
• “Knows the relationships among fractions, decimals, and percents and expresses a 

given quantity in a variety of ways, such as fractions, decimals, or numbers 

expressed as percents” (Grade 6) 

•  “Knows the relationships among fractions, decimals, and percents” and  

“Expresses a given quantity in a variety of ways (for example, integers, fractions, 

decimals, numbers expressed as a percent, numbers expressed in scientific 

notation, ratios)” (Grade 7) 

• “Knows the relationships among fractions, decimals, and percents given a real-

world context” (Grade 8) 
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Figure 4.14.  Grade placement of learning expectations and middle grades textbook 
instructional segments for writing fractions as decimals or percents across grades 6-8. 
 

Four states include converting fractions to decimals in grade 3, which is also reflected in 

instructional segments in both the elementary textbook series.   Arizona is the only state 

to include attention to conversions between fractions and percents at Grade 3 with the 

following learning expectation: “Determine the equivalency among decimals, fractions, 

and percents (e.g., half-dollar = 50¢ = 50% and 1/4 = 0.25 = 25%)”.   This GLE is 

repeated at Grade 4, followed with a different example.  However, both elementary 

textbook series offer attention to writing fractions as percents at grade 4.  Everyday 

Mathematics offers four lessons focusing on converting fractions to percents, using 

pictorial models, algorithms, and calculators, while the Scott Foresman contains a short 
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end-of-lesson extra feature where students write fractions as an equivalent fraction with a 

denominator of 100 before writing the corresponding percent. 

 Overall, GLEs pertaining to converting fractions to decimals span grades 3-8, 

with nine states placing learning expectations on this topic at Grade 4.  Georgia includes 

this topic at Grade 5.  Across all 10 states, for each grade level that includes a GLE on 

this topic, an instructional segment concerning this topic is also found in both elementary 

textbook series, as seen in Figure 4.13.  For the middle grades, GLEs concerning writing 

fractions as decimals are concentrated at Grades 6 and 7, with only two states articulating 

learning expectations for this topic at Grade 8.  Instructional segments devoted to this 

topic spanned the entire Glencoe series, while coverage was found only in Grades 6 and 8 

in the CMP series. 

 With respect to writing fractions as percents, five states include an initial GLE on 

this topic in Grade 5, with the remaining four states including this topic in Grade 6.  

Across the states, GLEs for this topic span Grades 3-8 across the state GLEs, with the 

majority of attention (7 of 10 states) placed at Grade 6.  Textbook instructional segments 

regarding this topic span grades 4-6 in both elementary series, matching the GLEs for 

every state but Arizona.  The Glencoe series continues with coverage throughout grades 

6-8, while CMP provides attention to writing fractions as percents in Grade 6 only. 

Finding Equivalent Fractions and Writing Mixed Numbers as Improper Fractions 

Figures 4.15 and 4.16 illustrate the grade placement of learning expectations 

pertaining to writing equivalent fractions and converting mixed numbers to improper 

fractions, as well as the grade placement for instructional segments devoted to these two 

topics in the two elementary series (Figure 4.15) and two middle grades series (Figure  
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Figure 4.15. Grade placement of learning expectations and elementary textbook 
instructional segments for finding equivalent fractions and writing mixed numbers as 
improper fractions across grades K-6. 
 

4.16). With respect to finding equivalent fractions, six states initiate coverage of this 

topic in Grade 3.  The initial instructional segment for this topic is also found at Grade 3 

in the Scott Foresman series; however, the Everyday Mathematics series includes 

attention to finding equivalent fractions with one lesson at Grade 1, where students use 

fraction strips to identify equivalent fractions.  Overall, learning expectations concerning 

finding equivalent fractions span grades 3-5 across these states (Arizona does not specify 

a GLE on this topic).  All four textbook series include instructional segments involving 

equivalent fractions in grade 6, with the Glencoe also repeating this coverage in Grade 7. 

With respect to writing mixed numbers as improper fractions, the earliest GLE 

was found in Grade 3 for North Carolina.  Four states offer initial learning expectations  
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Figure 4.16. Grade placement of learning expectations and middle grades textbook 
instructional segments for finding equivalent fractions and writing mixed numbers as 
improper fractions across grades 6-8. 
  

for this topic in grade 4, with three more states beginning coverage of this topic in Grade 

5.  California and Ohio did not offer a GLE concerning writing mixed numbers as 

improper fractions.  Just as in the case of GLEs for finding equivalent fractions, GLEs for 

this topic range across grades 3-5; however, the instructional segments in the textbook 

series span grades 4-6, with the Scott Foresman beginning this topic in Grade 4 while all 

four textbook series placed coverage of this topic in Grade 6.  

In examining both figures, the relationship between the grade placement of state 

GLEs and textbook instructional segments is not as clear as with other topics.  Only the 

Scott Foresman series follows the grade placement of GLEs pertaining to equivalent 

fractions, placing instructional segments at each grade 3-5 that spans the state GLEs.  The 
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Everyday Mathematics series initiates instructional attention to equivalent fractions at 

Grade 1, two grade levels before any state GLE specifies this content.  For GLEs 

pertaining to writing mixed numbers as improper fractions, Scott Foresman places 

instructional attention at both grades 4 and 5 (as well as grade 6), matching the 

instructional attention found in state GLEs at these grade levels.  Everyday Mathematics 

places instructional attention on this topic at grade 5, matching five states that place 

GLEs at this grade, and grade 6, where no state specifies this topic. Both middle grades 

series place instructional segments at Grade 6 pertaining to both topics, with Glencoe 

repeating attention to equivalent fractions at Grade 7, but no state GLE specifies either of 

these topics at these grade levels. 

Comparing & Ordering Fractions   

 The final topic pertaining to fractions analyzed for this study concerns comparing 

and ordering fractions. Figures 4.17 and 4.18 illustrate the grade placement of learning 

expectations for comparing and order fractions across the ten states as well as the 

placement of instructional segments concerning this topic in the two elementary series 

(Figure 4.17) and the two middle grades series (Figure 4.18). Generally, this topic begins 

in the early grades in GLEs with students comparing and/or ordering fractions with 

specific denominators (e.g., halves, thirds, fourths) or with concrete materials.  Students 

then advance to comparing and/or ordering fractions of any size with benchmarks or 

computational strategies (e.g., writing the fractions with common denominators), and 

conclude in the middle grades by comparing and/or ordering fractions with other types of 

rational numbers (e.g., whole numbers, decimals, percents). 
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Figure 4.17. Grade placement of learning expectations and elementary textbook 
instructional segments for comparing and ordering fractions across grades K-6. 
 

 

The concept of comparing the size of fractions with other fractions and/or 

ordering fractions begins in this sample of states in Grade 2, where four states initially 

place these learning expectations.  At Grade 2, California and Michigan specify that 

students compare unit fractions with denominators up to 12, whereas Ohio and North 

Carolina specify that Grade 2 students should compare halves, thirds, and fourths.  Four 

additional states place their first GLE for this topic in Grade 3, while the first mention of 

comparing fractions in Washington and Georgia occurs in Grade 5.  Overall, these GLEs 

span grades 2-8, with seven of the ten states placing GLEs for this topic in each grade 3-

5.   

 



 

143 

 

Figure 4.18. Grade placement of learning expectations and middle grades textbook 
instructional segments for comparing and ordering fractions across grades 6-8. 
 

With respect to the instructional segments that provide attention to comparing 

and/or ordering fractions, the Scott Foresman series initiates this topic in Grade 2 with an 

end-of-chapter enrichment feature where students compare the size of unit fractions using 

pictorial models.  In Grade 3, students use fraction strips to compare and order fractions, 

while in grade 4 students utilize fraction strips as well as number sense to judge the size 

of fractions.  In grade 5, students utilize a number of strategies to compare and order 

fractions, moving from fraction strips and drawings to number lines and number sense.  

Students also for the first time compare and order fractions with mixed numbers and 

decimals.  In grade 6, students use number sense to compare and order fractions, mixed 

numbers, and decimals.   
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The Everyday Mathematics series begins this topic one grade earlier in Grade 1, 

where students use paper strips to compare unit fractions.  In grade 2, students use 

pictorial representations to compare fractions as well as determine whether fractions are 

greater than, less than, or equal to the benchmark fraction ½.  In grades 3-4, students 

continue to use pictorial representations and the benchmark fraction ½ to compare 

fractions, as well as noting which fractions are close to 0 and 1.  In grades 5-6, students 

are taught to rename fractions with common denominators in order to compare fractions.  

The instructional segments at grades 4 and 5 also require students to order fractions by 

using the same strategies they use to compare fractions.  At no point in this series do 

students compare or order fractions with other rational numbers. 

 For the middle grades series, both CMP and Glencoe’s series contain instructional 

segments at grade 6 that require students to compare fractions by finding equivalent 

fractions with common denominators.  At grade 7, Glencoe’s series extends this topic to 

comparing and ordering fractions with decimals and percents, and in grade 8, students 

compare and order positive and negative fractions, decimals, and mixed numbers.  The 

CMP series, however, did not contain instructional segments that required students to 

order fractions or to compare and order fractions with other types of rational numbers.  

Summary of State GLE and Textbook Alignment for Selected Topics 

 As discussed in this section, the alignment between state GLEs and textbook 

instructional segments for various topics relating to fraction concepts and computation 

varies for the four textbook series in this section.  In general, the Scott Foresman 

elementary series and the Glencoe middle grades series typically spread specific topics 

out over a greater grade range than the other textbook series in their respective grade 
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bands.  For example, for the topic of addition and subtraction of fractions with like and 

with unlike denominators, the Scott Foresman series first offered instructional segments 

for computing with like denominators at Grade 3, corresponding to four other states that 

also place GLEs for this topic at this grade level.  This series continued their attention to 

adding and subtracting fractions in grades 4-6, offering instructional segments for 

computing with both like and unlike denominators.  On the other hand, instructional 

segments in the Everyday Mathematics series began with unlike denominators at grade 4 

before proceeding with both like and unlike denominators at grades 5 and 6. 

 Likewise, the Glencoe series generally spread specific topics over a greater range 

of grades than the CMP series.  For example, the Glencoe series contains instructional 

segments at each grade 6-8 that pertains to comparing and ordering fractions, matching 

each of the various states that place GLEs relating to this topic at these grade levels.  

However, the CMP series places instructional segments for comparing and ordering 

fractions at Grade 6 only. 

 

Differences in Instructional Alignment Across States 

 In the previous sections, the various levels of alignment between state GLEs and 

mathematics textbooks, including alignment at the same grade level, at earlier grade 

levels, at later grade levels, and at no grade level, have been documented and discussed.  

In this section, the primary focus is alignment of state GLEs and instructional segments 

in mathematics textbooks at the same grade level.  Table 4.25 describes the percentage of 

state GLEs aligned or partially aligned with the instructional segments pertaining to  

 



 

146 

Table 4.25 
 
Proportion of State GLEs Pertaining to Fraction Concepts and Computation Coded as 
Aligned or Partially Aligned with the Instructional Segments at the Same Grade Level, by 
Textbook Series 

 
 Scott Foresman-

Addison Wesley 
Mathematics  

(K-6) 

Everyday 
Mathematics 

(K-6) 

Glencoe’s 
Mathematics:  

Applications and 
Concepts  

(6-8) 

Connected 
Mathematics 

Project (CMP) 
(6-8) 

AZ 30/47  
(64%) 

18/47 
 (38%) 

15/17  
(88%) 

10/17  
(59%) 

CA 20/21  
(95%) 

16/21 
 (76%) 

8/11 
(73%) 

1/11 
(9%) 

FL 27/38  
(71%) 

20/38 
 (53%) 

11/28  
(39%) 

6/28  
(21%) 

GA 28/29 
 (97%) 

23/29 
 (79%) 

7/9  
(78%) 

4/9  
(44%) 

MI 33/45 
 (73%) 

20/45 
 (44%) 

8/15  
(53%) 

7/15  
(47%) 

NY 27/35 
 (77%) 

25/35 
 (71%) 

6/11  
(55%) 

5/11  
(45%) 

NC 20/37 
 (54%) 

19/37 
 (51%) 

4/15  
(27%) 

5/15  
(33%) 

OH 27/33 
 (82%) 

25/33 
 (76%) 

9/12  
(75%) 

5/12  
(42%) 

TX 27/30 
 (90%) 

26/30 
 (87%) 

14/17  
(82%) 

5/17  
(29%) 

WA 29/52 
 (56%) 

23/52 
 (44%) 

29/52  
(56%) 

16/52  
(31%) 

Total 268/367 
(73%) 

215/367 
(59%) 

111/187 
(59%) 

64/187 
(34%) 

 

fraction concepts and computation in each textbook series at the same grade level.  This 

table portrays the differences in alignment by state and textbook series.  

 As demonstrated in Table 4.25, there are considerable differences between 

textbook series with regard to the proportion of GLEs aligned or partially aligned to the 

instructional segments.  For the two elementary series, a higher proportion of GLEs for 

each state are aligned or partially aligned to the Scott Foresman series than for the 
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Everyday Mathematics series. In fact, in six of the ten states, the percentage difference 

between the proportion of GLEs aligned or partially aligned to either series is greater than 

10%.  Overall, 73% of the GLEs in grades K-6 are aligned or partially aligned to 

instructional segments in the Scott Foresman series at the same grade level, compared to 

59% of the same GLEs aligned or partially aligned to the instructional segments in the 

Everyday Mathematics series. 

 For the two middle grades series, a similar relationship is seen.  In 9 of the 10 

states, the Glencoe series had a greater proportion of GLEs aligned or partially aligned 

with instructional segments at the same grade level in comparison to the CMP series, and 

in seven of these states the difference is greater than 10 percent.  In fact, there is a 

difference of more than 25 percent in 6 of the 10 states.  For only one state (North 

Carolina) was the proportion of GLEs aligned or partially aligned to the CMP 

instructional segments higher than the proportion of GLEs aligned or partially aligned to 

the Glencoe series.  Overall, 59% of the middle grades GLEs across the ten states were 

aligned or partially aligned to the instructional segments in the Glencoe series at the same 

grade level, compared to just 34% of the same GLEs aligned to CMP. 

 For each of the comparisons between textbook series, the Pearson chi-square 

statistic was computed to determine if the differences in alignment between series were 

significant.  Table 4.26 gives the Pearson chi-square statistic for each comparison, with p-

values computed through Fisher’s Exact Test. Although there were a greater proportion 

of GLEs aligned or partially aligned to the Scott Foresman series than to the Everyday 

Mathematics series for each state, as seen in Table 4.26, for only two states (Arizona and 

Michigan) are there statistically significant differences between textbook series for the  
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Table 4.26 

Pearson Chi-Square Statistics for Tests of Statistical Significance For Differences in 
Alignment Between Textbook Series 
 

 Scott Foresman-Addison 
Wesley Mathematics  

& Everyday Mathematics 
 (K-6) 

Glencoe’s Mathematics:  
Applications and Concepts & 

Connected Mathematics Project 
(CMP) 
(6-8) 

AZ 6.13* 3.78 
CA 3.11 9.21** 
FL 2.73 2.11 
GA 4.06 2.10 
MI 7.76* .13 
NY .30 .18 
NC .05 .16 
OH .36 2.74 
TX .16 9.66** 
WA 1.39 6.62* 
Total 17.01** 23.72** 

* p < .05 (two-tailed) 
** p < .01 (two-tailed) 
 

proportion of GLEs aligned or partially aligned with their GLEs.  Likewise, for only three 

states (California, Texas, and Washington) are there statistically significant differences in 

GLE alignment between the Glencoe series and the CMP series, each in favor of the 

Glencoe series.  Overall, there was a statistically significant difference in the number of 

GLEs aligned or partially aligned with Scott Foresman series over the Everyday 

Mathematics series (χ2(1) = 17.01, p < .001) as well as the Glencoe series over the CMP 

series (χ2(1) = 23.72, p < .001). 

Influence of California, Texas, and Florida GLEs 

 Seeley (2003) refers to the “California-and-Texas Effect” to describe the theory 

that the topics and content outlined in mathematics textbooks used in the U.S. are often 
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guided by what is called for in these two large textbook adoption states.  This particular 

study also examines the influence and alignment of the GLEs from the three largest 

textbook adoption states—California, Texas, and Florida—in comparison to the 

alignment of the GLEs from the other states examined in this study.  Table 4.27 

summarizes the alignment for the combined sets of GLEs from California, Texas, and 

Florida and from the other states for the four textbook series. 

 The Pearson chi-square statistic is again used to determine if the differences in 

alignment between groups of states are statistically significant.  As seen in Table 4.27, for 

each of the elementary series, a significantly larger proportion of GLEs from the “big 

three” textbook adoption states (California, Texas, and Florida) are aligned or partially 

aligned to the instructional segments in the Scott Foresman series (χ2(1) = 6.11, p < .05) 

 

Table 4.27  
 
Proportion of State GLEs in the Three Largest Textbook Adoption States (CA, TX, FL) 
and the Remaining 7 States Pertaining to Fraction Concepts and Computation per Grade 
Level Coded as Aligned or Partially Aligned with the Instructional Segments at the Same 
Grade Level, by Textbook Series 

 
 Scott 

Foresman-
Addison 
Wesley 

Mathematics 
(K-6) 

Everyday 
Mathematics 

(K-6) 

Glencoe’s 
Mathematics:  

Applications and 
Concepts  

(6-8) 

Connected 
Mathematics 

Project (CMP) 
(6-8) 

Largest 3 
Textbook 

Adoption States 
(CA, TX, FL) 

74/89  
(83%) 

62/89 
 (70%) 

33/56  
(59%) 

12/56  
(21%) 

Remaining 7 
states (AZ, GA, 
MI, NY, NC, 

OH, WA) 

194/278  
(70%) 

153/278 
 (55%) 

78/131 
(60%) 

52/131 
(40%) 
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and the Everyday Mathematics series (χ2(1) = 5.95, p < .05) than are GLEs from the other 

seven states included in this study.  For the GLEs from California, Texas and Florida, 

83% of the GLEs from these states are aligned or partially aligned with instructional 

segments in the Scott Foresman series at the same grade level, while 70% of these GLEs 

are aligned or partially aligned with instructional segments from the Everyday 

Mathematics series at the same grade level.  However, the percentages of aligned GLEs 

from California and from Texas were greater for both elementary series than the 

percentages of aligned GLEs from Florida.  In fact, when the GLEs from Florida are 

removed from this sample, the percentage of GLEs from California and Texas aligned to 

the Scott Foresman series rose to 92% (47/51 GLEs), while the percentage of GLEs 

aligned or partially aligned to instructional segments from the Everyday Mathematics 

series also increased to 82% (42/51 GLEs). 

 For the middle grades series, an opposite relationship occurs.  For both the 

Glencoe series and the CMP series, the proportion of GLEs from the seven states, which 

include two textbook adoption states and five non-adoption states, aligned or partially 

aligned with the instructional segments in both series is greater than the proportion of 

GLEs from the “big three” adoption states.  For the Glencoe series, a marginal and non-

significant difference between the two sets of GLEs is seen (60%-59%) (χ2(1) = .01, p > 

.05).  However, as previously stated, the percentage of aligned GLEs from Florida was 

lower for the Glencoe series than the percentage of aligned GLEs from California and 

Texas.  In fact, when the Florida GLEs are again removed from the sample of GLEs from 

the “big three” adoption states, the proportion of GLEs from California and Texas aligned 

or partially aligned with the instructional segments in the Glencoe series rises to 79% 
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(22/28 GLEs). If the Florida GLEs are combined with the set of GLEs from the other 

seven states, there is a statistically significant difference between the alignment of the 

GLEs from California and Texas and the GLEs from the other eight states (χ2(1) = 4.53, 

p < .05). However, if the Florida GLEs are not considered with either set of states, there 

is not a significant difference in alignment between the GLEs from California and Texas 

and the GLEs from the other seven states (χ2(1) = 3.07, p >.05).  For the CMP series, the 

proportion of GLEs from the “big three” adoption states was significantly lower than the 

same proportion for the GLEs from the other seven states (χ2(1) = 5.81, p < .05). 

 To test the theory that, given the large portion of the textbook market that 

California, Texas, and Florida possess, the GLEs from these states are given more 

attention by textbook developers, the proportion of instructional segments devoted to 

GLEs from these three states was investigated.  The distribution of instructional segments 

across these largest three textbook adoption states was compared to the distribution of 

instructional segments across the largest three “open territory” states, namely New York, 

Ohio, and Michigan.  Figures 4.19 and 4.20 illustrate the distribution of instructional 

segments from the Scott Foresman series that are devoted to GLEs from the three largest 

textbook adoption states at the same grade level as well as to GLEs from the largest three 

non-adoption states. 

As Figure 4.19 depicts, a large portion of the instructional segments pertaining to 

fraction concepts and computation in the Scott Foresman series provides attention to 

GLEs from at least one of these three textbook adoption states.  For example, 76% of the 

instructional segments in the Grade 5 Scott Foresman textbook provides coverage to 

GLEs from at least one of the “big three” textbook adoption states, with 42% of the  
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Figure 4.19. Percentage of textbook instructional segments in the Scott Foresman-
Addison Wesley Mathematics series that provide attention to GLEs at the same grade 
level from one or more of the large textbook adoption states (CA, TX, and/or FL). 

 

 

Figure 4.20. Percentage of textbook instructional segments in the Scott Foresman-
Addison Wesley Mathematics series that provide attention to GLEs at the same grade 
level from one or more of the three largest non-adoption states (NY, OH and/or MI). 
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instructional segments aligning to GLEs from at least two of the three states.  In 

comparison, 65% of the instructional segments in the Grade 5 Scott Foresman textbook 

give attention to GLEs from at least one of the three largest non-adoption states, with 

18% aligning to GLEs from at least two of the three states. 

Overall, the percentage of instructional segments devoted to GLEs from two or 

more states in either category was greater for the textbook adoption states at Grades 1-3 

and 5, while the percentage at Grade 6 was slightly higher for the non-adoption states 

(45%-42%).  At Kindergarten and at Grade 4, the percentage of instructional segments 

devoted to GLEs from two or more states in both categories was equal.  However, the 

percentage of instructional segments devoted to at least one state’s GLEs in either 

category was greater for the textbook adoption states at each Grade 3-6, with the 

percentage of instructional segments not relating to any state GLEs being higher for the 

non-adoption states at these grades.  Based on these two figures, the overall trends 

indicate that the GLEs from the three largest textbook adoption states are generally given 

greater attention in the Scott Foresman series than the GLEs from the three largest non-

adoption states. 

Similar relationships are found between GLEs from these two sets of states and 

the instructional segments from the Everyday Mathematics series, as seen in Figures 4.21 

and 4.22.  The percentage of instructional segments aligned to GLEs from two or more of 

the textbook adoption states is greater at Grades K-5, while at Grade 6 the percentage for 

GLEs from the non-adoption states is much larger for this category (77%-50%).  For 

instructional segments aligned to GLEs in at least one of the three states in either 

category, the percentage for adoption states is greater than or equal to the percentage for  
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Figure 4.21. Percentage of textbook instructional segments in the Everyday Mathematics 
series that provide attention to GLEs at the same grade level from one or more of the 
largest textbook adoption states (CA, TX, and/or FL). 
 

 

Figure 4.22. Percentage of textbook instructional segments in the Everyday Mathematics 
series that provide attention to GLEs at the same grade level from one or more of the 
three largest non-adoption states (NY, OH, and/or MI). 
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non-adoption states at all grade levels K-6.  Just as the finding for the Scott Foresman 

series, GLEs from the “big three” textbook adoption states generally are given greater 

attention in the Everyday Mathematics series than the GLEs from the “big three” non-

adoption states of New York, Ohio, and Michigan. 

In comparison to the Scott Foresman series, at only Grades 1-2, along with Grade 

4 for the set of adoption states, did the percentage of instructional segments in the 

Everyday Mathematics series not relating to any state GLEs exceed the percentage of 

instructional segments from the Scott Foresman series.  In total, a greater percentage of 

instructional segments in the Everyday Mathematics series at Grades K, 3, 5 and 6, were 

devoted to at least one state’s GLEs in both subsets, along with Grade 4 instructional 

segments for the non-adoption states.  Interestingly, although a greater portion of the 

instructional segments in the Everyday Mathematics series at these grade levels provide 

attention to GLEs from at least one of these three states than in the Scott Foresman series 

for both sets of states, the Scott Foresman series had a greater percentage of GLEs for 

these sets of states than the Everyday Mathematics series that were aligned or partially 

aligned with the instructional segments pertaining to fraction concepts and computation 

(see Table 4.25). 

 Similar findings for the Glencoe series are illustrated in Figures 4.23 and 4.24.  It 

should be noted again, however, that for these comparisons, California’s GLE document 

cover only grades K-7.   Therefore, at Grade 8, instructional segments can only align with 

GLEs from only two of the “big three” textbook adoption states.  

 For the Glencoe series, the percentages of instructional segments aligning with 

GLEs from either set of states are similar.  At Grade 6, the percentage of instructional  
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Figure 4.23. Percentage of textbook instructional segments in Glencoe’s Mathematics:  
Applications and Concepts series that provide attention to GLEs at the same grade level 
from one or more of the largest textbook adoption states (CA, TX, and/or FL). 
 

 

Figure 4.24. Percentage of textbook instructional segments in Glencoe’s Mathematics:  
Applications and Concepts series that provide attention to GLEs at the same grade level 
from one or more of the three largest non-adoption states (NY, OH and/or MI). 
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segments providing coverage to GLEs from at least two of the three states is greater for 

the non-adoption states (51%-29%), while at Grades 7 and 8 the percentages for this 

category are greater for the adoption states.  For instructional segments aligning to one or 

more states GLEs in either set, the percentage is greater for the textbook adoption states 

at Grade 7 (89%-29%), while at Grades 6 and 8, the percentages for both sets of states are 

equivalent.  Overall, the general trends from these two figures indicate that the GLEs 

from the “big three” textbook adoption states are more likely to be covered in the 

Glencoe series than the GLEs from the “big three” non-adoption states, although these 

trends are much stronger at Grades 7 and 8 than at Grade 6. 

Similar patterns appear for the CMP series as well, as illustrated in Figures 4.25 

and 4.26.  The percentage of instructional segments devoted to GLEs from two or more 

states is greater at Grade 6 for the non-adoption states (45%-38%), while at Grade 7, the 

percentage is greater for the adoption states (57%-0%).  Neither set of states has GLEs 

from two or more states align with the Grade 8 instructional segments.  For instructional 

segments aligned to GLEs from one or more states, the percentage is greater for textbook 

adoption states at both Grades 6 and 7, while at Grade 8, Michigan is the only state that 

has GLEs that align to the Grade 8 CMP instructional segments.  Analysis of these 

figures indicate there are generally no trends regarding which set of state GLEs receive 

greater attention, as the set of states with greater percentages of instructional segments 

devoted to their GLEs varies across grade levels. 

Overall, the two middle grades textbook series are quite similar in their 

distribution of lessons for textbook adoption and non-adoption states.  Both series include 

a higher percentage of instructional segments at Grade 6 devoted to GLEs from two or  
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Figure 4.25. Percentage of textbook instructional segments in the Connected 
Mathematics Project (CMP) series that provide attention to GLEs at the same grade level 
from one or more of the largest textbook adoption states (CA, TX, and/or FL). 
 

 

Figure 4.26. Percentage of textbook instructional segments in the Connected 
Mathematics Project (CMP) series that provide attention to GLEs at the same grade level 
from one or more of the three largest non-adoption states (NY, OH and/or MI). 
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more non-adoption states than from adoption states, while the percentages for the same 

category at Grade 7 and for instructional segments devoted to GLEs at Grade 6 from one 

or more states were greater for the adoption states.  The numbers at Grade 8 are more 

varied, due to the low number of instructional segments located in CMP Grade 8 (3 

instructional segments) and to the lack of California Grade 8 GLEs, which decreased the 

number of state GLEs available in the Grade 8 textbook adoption sample. 

Alignment of GLEs from Textbook Adoption States vs. Non-Adoption States 

 A final comparison of the alignment of GLEs and textbooks across states 

compares the level of alignment of GLEs from states that use a system of statewide 

textbook adoption and states that are considered “open territory” or that do not use this 

system.  The largest five states (by population) that have produced GLEs and that utilize 

a system of textbook adoption represent the sample of textbook adoption states; these 

states are California, Texas, Florida, Georgia, and North Carolina.  Also, the largest five 

states that have produced GLEs but do not utilize a system of statewide textbook 

adoption represent the sample of non-adoption states; these states are New York, Ohio, 

Michigan, Washington, and Arizona.   

Table 4.28 describes the proportion of GLEs from these two sets of states that 

align or partially align to the instructional segments at the same grade level in each of the 

four textbook series analyzed. As seen in this table, the set of GLEs from the five 

textbook adoption states had a significantly higher proportion of aligned GLEs with 

instructional segments in both the Scott Foresman series (χ2(1) = 4.4, p < .05) and the 

Everyday Mathematics series (χ2(1) = 8.02, p < .01) than the set of GLEs from the five 

non-adoption states.  As previously illustrated in Figures 4.1 and 4.3, the GLEs from the  
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Table 4.28 
 
Proportion of State GLEs from the Five Largest Textbook Adoption States and the Five 
Largest Non-adoption States Pertaining to Fraction Concepts and Computation per 
Grade Level Coded as Aligned or Partially Aligned with the Instructional Segments at 
the Same Grade Level, by Textbook Series 

 
 Scott 

Foresman-
Addison Wesley 

Mathematics 
(K-6) 

Everyday 
Mathematics 

(K-6) 

Glencoe’s 
Mathematics:  

Applications and 
Concepts  

(6-8) 

Connected 
Mathematics 

Project 
(CMP) (6-8) 

Textbook 
Adoption States 
(CA, FL, GA, 

NC, TX) 

122/155  
(79%) 

104/155 
 (67%) 

44/80  
(55%) 

21/80  
(26%) 

“Open Territory” 
or Non-Adoption 
States (AZ, MI, 
NY, OH, WA) 

146/212  
(69%) 

111/212 
 (52%) 

67/107 
(63%) 

43/107 
(40%) 

 

adoption states of Texas, Georgia, and California had the highest proportion of GLEs 

aligned or partially aligned with the instructional segments at the same grade level in 

each of the elementary series (although the proportion of GLEs from California and Ohio 

aligned or partially aligned with Everyday Mathematics were equivalent).   

However, similar to the comparison of the “big three” adoption states and the 

remaining seven states seen in Table 4.27, the “open territory” states had a non-

significant but higher proportion of GLEs aligned or partially aligned with instructional 

segments for both the Glencoe series (χ2(1) = 1.1, p >.05) and the CMP series (χ2(1) = 

3.95, p >.05) than the set of GLEs from the five textbook adoption states.  Yet, just as in 

the comparison of the “big three” states versus the remaining seven, there were 

interesting differences between the two middle grades series.  As seen in Figure 4.5, three 

of the top five greatest proportions of GLEs aligned or partially aligned with the Glencoe 
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series are the textbook adoption states of Texas, Georgia, and California.  However, the 

lowest two proportions of GLEs aligned or partially aligned with the Glencoe series were 

the textbook adoption states of Florida (39% of GLEs aligned or partially aligned) and 

North Carolina (27% of GLEs aligned or partially aligned).  When these two states are 

removed from the textbook adoption GLE subset, the proportion of GLEs from textbook 

adoption states (namely Texas, Georgia, and California) increases from 55% to 78% 

(29/37 GLEs), a greater but still non-significant difference in favor of the remaining 

adoption states (χ2(1) = 3.07, p >.05) remains.  For the CMP series, however, the three 

lowest proportions (California, Texas, and Florida) and four of the bottom five 

proportions of GLEs aligned or partially aligned to the instructional segments in CMP 

were from textbook adoption states.  The largest three proportions of GLEs aligned or 

partially aligned to CMP were each from non-adoption states (Arizona, Michigan, and 

New York). 

 Similar to the analysis of the influence of the California, Texas, and Florida GLEs 

on mathematics textbooks, a comparison of the distribution of instructional segments 

devoted to GLEs from adoption states and from non-adoption states at the same grade 

level was also conducted.  Figures 4.27 and 4.28 illustrate the breakdown of instructional 

segments in the Scott Foresman elementary series across the adoption states and non-

adoption states.  As seen in these figures, a larger percentage of instructional segments 

generally are devoted to a greater number of adoption states than adoption states across 

each grade level in the Scott Foresman series.  For example, in the grade 4 textbook, 38% 

of the instructional segments provided attention to GLEs at the same grade level for three 

or more of the five textbook adoption states, with 17% of the instructional segments not  
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Figure 4.27. Percentage of textbook instructional segments in the Scott Foresman-
Addison Wesley Mathematics series that provide attention to GLEs at the same grade 
level from the five textbook adoption states (CA, TX, FL, GA, NC). 
 

 

Figure 4.28. Percentage of textbook instructional segments in the Scott Foresman-
Addison Wesley Mathematics series that provide attention to GLEs at the same grade 
level from the five non-adoption states (NY, OH, MI, WA, AZ). 
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providing coverage to an adoption state’s GLEs at the same grade level.  In comparison, 

20% of the instructional segments in the Grade 4 textbook provided coverage to GLEs at 

the same grade level for three or more of the five non-adoption states, with 31% of the 

instructional segments not aligning to any non-adoption state’s GLEs at the same grade 

level.  Overall, with the exception of the kindergarten textbook, approximately 30-60% of 

the instructional segments in the grades 1-6 textbooks in the Scott Foresman series 

provided attention to GLEs at the same grade level in three or more textbook adoption 

states, compared to approximately 10-40% of the instructional segments providing 

coverage to GLEs in three or more non-adoption states, including none of the 

instructional segments in Grades 1 and 2.  The general trend across these two figures 

suggests that instructional segments in the Scott Foresman series provide greater attention 

at the same grade level to GLEs from more of the textbook adoption states than GLEs 

from non-adoption states.  The percentage of instructional segments devoted to GLEs in 

three or more states for either subset of states was greater at each grade level for the 

adoption states than for the non-adoption states. The percentage of instructional segments 

not devoted to any GLE for either subset was greater at each grade level in the non-

adoption states with the exception of Grades 2 and 6. 

The trends seen in the Scott Foresman series are also evident in the Everyday 

Mathematics series.  Figures 4.29 and 4.30 highlight the variance between the 

instructional segments that provide attention to GLEs at the same grade level in adoption 

states and in non-adoption states.  As evident in these figures, the instructional segments 

in the Everyday Mathematics series generally provide instructional attention to the GLEs 

from a greater portion of the adoption states than for those GLEs from the non-adoption  
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Figure 4.29. Percentage of textbook instructional segments in the Everyday Mathematics 
series that provide attention to GLEs at the same grade level from the textbook adoption 
states (CA, TX, FL, GA, NC). 
 

 

Figure 4.30. Percentage of textbook instructional segments in the Everyday Mathematics 
series that provide attention to GLEs at the same grade level from the non-adoption states 
(NY, OH, MI, WA, AZ). 
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states.  For example, at Grade 3, 63% of the instructional segments provide coverage to 

GLEs at the same grade level for 3 or more of the adoption states, and only 18% of the 

instructional segments did not align to the adoption states GLEs.  Conversely, 18% of the 

instructional segments at Grade 6 provide instructional attention to GLEs at the same 

grade level for 3 or more non-adoption states, with an additional 27% of instructional 

segments not aligning to a GLE at the same grade level for any of the non-adoption 

states.  Overall, the percentage of instructional segments devoted to GLEs in three or 

more states for either subset of states was greater at each grade level for the adoption 

states than for the non-adoption states, while the percentage of instructional segments that 

were not devoted to any GLEs in each subset of states was greater for each grade except 

Grades 4 and 6 for the non-adoption states. 

The distinctions between GLEs from textbook adoption states and GLEs from 

non-adoption states are not as prevalent with the middle grades textbook series.  Figures 

4.31 and 4.32 illustrate the breakdown of instructional segments for Glencoe’s 

Mathematics:  Applications and Concepts middle grades series for GLEs from both 

adoption and non-adoption states.  For Grade 7 textbook, 41% of instructional segments 

provide attention to GLEs from three or more adoption states while 12% of instructional 

segments do not align with any GLE from adoption states at the same grade level.  In 

comparison, no instructional segment provides attention for GLEs from three or more 

non-adoption states, and 18% of instructional segments do not align with any GLE from 

the non-adoption states at Grade 7.  However, for Grades 6 and 8, the percentage of 

instructional segments not aligned to any adoption state’s GLEs is slightly greater than 

the percentage of instructional segments not aligned to any non-adoption state’s GLEs,  
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Figure 4.31. Percentage of textbook instructional segments in Glencoe’s Mathematics:  
Applications and Concepts series that provide attention to GLEs at the same grade level 
from the textbook adoption states (CA, TX, FL, GA, NC). 
 

 

Figure 4.32. Percentage of textbook instructional segments in Glencoe’s Mathematics:  
Applications and Concepts series that provide attention to GLEs at the same grade level 
from the non-adoption states (NY, OH, MI, WA, AZ). 
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while the percentage of instructional segments aligned to GLEs from three or more states 

is the same for both subsets.   

Similar patterns were found in analyzing the percentage of instructional segments 

of the CMP series that provided attention to GLEs from adoption and from non-adoption 

states.  As seen in Figures 4.33 and 4.34, just as in the Glencoe series, the percentage of 

instructional segments at Grade 7 in the CMP series that provided instructional attention 

to GLEs from three or more states was greater for the textbook adoption subset than for 

the non-adoption states, with the percentage of instructional segments not aligning with 

the GLEs from non-adoption states was greater than the percentage for GLEs from 

adoption states.  However, just as for the Glencoe series, the findings were reversed in 

Grades 6 and 8.  In fact, 51% of the Grade 6 instructional segments provided coverage for 

GLEs in three or more non-adoption states, compared with 44% of the Grade 6 

instructional segments for textbook adoption states.  Also for Grade 6, the percentage of 

instructional segments not aligned with any state GLE was greater for the textbook 

adoption states than for the non-adoption states (22%-13%).  The percentages for the 

Grade 8 CMP instructional segments reflect the low number of instructional segments 

and low levels of alignment for Grade 8 GLEs.  In fact, the Grade 8 textbook contained 

three instructional segments pertaining to converting fractions to decimals, and 

Michigan—a non-adoption state—was the only state to specify Grade 8 GLEs pertaining 

to this topic.  
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Figure 4.33.  Percentage of textbook instructional segments in the CMP series that 
provide attention to GLEs at the same grade level from the textbook adoption states (CA, 
TX, FL, GA, NC). 
 

 

Figure 4.34.  Percentage of textbook instructional segments in the CMP series that 
provide attention to GLEs at the same grade level from the non-adoption states (NY, OH, 
MI, WA, AZ). 
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Summary of Differences in Instructional Alignment Across States 

 As presented in this section, there are considerable differences across states and 

textbook series with respect to GLEs aligned or partially aligned with textbook 

instructional segments.  Overall, the publisher-developed textbook series in each grade 

band—Scott Foresman-Addison Wesley Mathematics in the elementary grades and 

Glencoe’s Mathematics:  Applications and Concepts in the middle grades—generally had 

higher proportions of state GLEs aligned or partially aligned with their instructional 

segments pertaining to fraction concepts and computation than their NSF-funded 

counterparts in each grade band—Everyday Mathematics in the elementary grades and 

the Connected Mathematics Project (CMP) in the middle grades.  In fact, in each of the 

ten state GLEs, the Scott Foresman series had a higher proportion of GLEs aligned or 

partially aligned with its instructional segments than the Everyday Mathematics series, 

while in 9 of the 10 states, the Glencoe series had a higher proportion of aligned or 

partially aligned GLEs than the CMP series. 

 Differences in alignment were also evident across state GLEs as well.  The “big 

three” textbook adoption states of California, Texas, and Florida had a higher proportion 

of GLEs aligned or partially aligned with the instructional segments in the two 

elementary textbook series than the other seven states used in this study, while the 

proportion of GLEs aligned or partially aligned with the two middle grades series was 

higher for the collection of seven state GLEs than for the “big three” states.  However, 

when Florida was removed from the “big three”, the proportion of GLEs from California 

and Texas was greater than the proportion of the seven state set of GLEs for each of the 

four textbook series except CMP.  The proportion of instructional segments devoted to 



 

170 

the “big three” adoption states was also greater in the two elementary series than for the 

largest three non-adoption states (New York, Michigan, and Ohio), while for the middle 

grades series, the proportion of instructional segments devoted to either set of states was 

generally equivalent. 

 In comparing the GLEs from the five textbook adoption states with those from the 

five non-adoption states, the proportion of GLEs aligned or partially aligned with both 

elementary series was greater for the set of adoption states than for the non-adoption 

states.  Conversely, the opposite was true for the middle grades series, as the set of non-

adoption states had a higher proportion of GLEs aligned or partially aligned with both 

middle grades series than the GLEs from the textbook adoption states.  However, when 

the GLEs from Florida and North Carolina were removed from the set of adoption states, 

the proportion of GLEs from the remaining adoption states aligned or partially aligned 

with the Glencoe series was greater than that from the non-adoption states.  In examining 

the proportion of instructional segments devoted to each set of state GLEs, a higher 

percentage of instructional segments in both elementary series were devoted to more of 

the GLEs from the textbook adoption states than to the GLEs from the non-adoption 

states.  However, for the middle grades, the proportion of instructional segments devoted 

to either set of GLEs was mixed and roughly equivalent. 

 

Summary 

 In this chapter, the results of the analysis of alignment between state GLEs and 

popular K-8 mathematics textbooks were described.  Specifically, the alignment of ten 

state GLEs with each of four textbook series was presented, and an analysis of the 
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curricular alignment with respect to various topics relating to fraction concepts and 

computation was outlined.  Comparisons of alignment between the two elementary and 

two middle grades textbook series and between sets of states have also been discussed 

and illustrated. 

 Overall, there are considerable differences in the alignment of state GLEs and 

popular elementary and middle grades mathematics textbooks across states and across 

textbook series.  The elementary textbook series, led by the Scott Foresman series, have 

overall greater proportions of GLEs aligned or partially aligned with their instructional 

segments than the middle grades textbook series.  Across textbook series, the publisher-

developed textbook series in both the elementary grades (e.g., Scott Foresman-Addison 

Wesley Mathematics) and the middle grades (Glencoe’s Mathematics:  Applications and 

Concepts) were aligned to a greater proportion of GLEs at the same grade level overall 

and in most states than the NSF-funded textbook series at the same grade band (e.g., 

Everyday Mathematics and CMP respectively).  Between states, the “big three” textbook 

adoption states of California, Texas, and Florida as a whole have significantly higher 

proportions of GLEs aligned or partially aligned with textbook instructional segments in 

the elementary textbook series than the other seven state GLEs in this study, while the 

proportion of GLEs from the other seven states aligned or partially aligned to the middle 

grades series was slightly greater than those proportion of GLEs from the “big three” 

textbook adoption states.  A similar relationship is found between GLEs from textbook 

adoption states and from non-adoption states, as the proportion of GLEs from the 

textbook adoption states aligned or partially aligned to the instructional segments in the 

two elementary series is significantly greater than the proportion of GLEs from the non-
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adoption states.  However, in the middle grades, the proportion of GLEs from the non-

adoption states was slightly greater than the proportion of GLEs from the adoption states 

for both textbook series. 

 In the next chapter, an overview of the entire study is provided.  The findings of 

this study are discussed, and the implications of these findings are explained.  Finally, the 

limitations of this body of research are outlined, and recommendations for future research 

regarding this topic are offered. 
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CHAPTER 5 
SUMMARY, DISCUSSION, AND RECOMMENDATIONS 

 
 
 

 This study describes the alignment between the written curricula in the form of 

popular K-8 mathematics textbooks and the intended curricula in the form of state 

standards for mathematics (also called grade-level learning expectations, or GLEs).  

Specifically, the study documents the level of curricular agreement or alignment 

pertaining to the topic of fraction concepts and computation between GLEs from 10 

states—the five most populous states that utilize a process of statewide textbook adoption 

and the five most populous states that do not employ a state system of textbook 

adoption—and four textbook series (two elementary (K-6) and two middle grades (6-8)).  

The textbook series selected were among the most-popular (by market share) for each 

grade band. 

 This chapter is divided into five sections.  The first section provides a brief 

overview of the study.  The next section presents a discussion of the key findings, 

followed by a section providing an examination of the study’s implications and a section 

discussing the limitations of this study.  In the final section, recommendations for future 

research concerning curriculum alignment are presented. 

 

Summary of the Study 

 The important role that mathematics textbooks play in determining the 

mathematics students have the opportunity to learn has been well documented (Grouws & 

Smith, 2000; McKnight et al., 1987; Finn, Ravitch, & Whitman, 2004; Tyson-Bernstein 

& Woodward, 1991).  Tyson-Bernstein and Woodward (1991) state that mathematics 
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textbooks are “a prominent, if not dominant, part of teaching and learning” (p. 91), and 

Grouws and Smith (2000) report that a large percentage of U.S. students are taught 

mathematics by teachers who use textbooks extensively.  The mathematics textbook 

serves as a “de-facto” curriculum (Finn, Ravitch, & Whitman, 2004) for many teachers in 

that the textbook determines the mathematics content taught, the activities presented to 

students, and the homework assigned to students.  Because of their key role, textbooks 

have been increasingly scrutinized with respect to qualities such as their length and 

coherence, the amount of repetition across grades, and the cognitive demand of tasks 

(Finn et al., 2004; McKnight et al., 1987; Flanders, 1987; Schmidt, McKnight & Raizen, 

1997). 

 Since the 1980s, states have taken more authority for specifying standards for 

what mathematics should be taught at particular grade levels (Long, 2003).  The passage 

of the No Child Left Behind Act (NCLB) accelerated this shift of authority, as all states 

must now develop content standards for mathematics that specify what is to be taught and 

assessed in each grade 3-8 (Linn, Baker & Betebenner, 2002).  The movement by states 

to articulate specific grade-level learning expectations (GLEs) has produced multiple sets 

of standards that differ with regard to the grade level(s) at which specific content is to be 

taught (Reys, 2006).  This phenomenon has added to the pressure on textbook publishers 

to develop textbooks that align with multiple state standards, including those from states 

that practice a system of textbook adoption. 

Purpose of the Study 

 This study documented the alignment between ten state standards documents 

(GLEs) and four popular mathematics textbook series used in elementary and middle 



 

175 

school classrooms with respect to the topic of fraction concepts and computation.  This 

analysis sought to answer the following research questions: 

1.  To what extent are popular U.S. elementary and middle grades mathematics 

textbooks aligned with grade-level learning expectations outlined in state 

standards with regard to the topic of fraction computation and fraction 

concepts?   That is, to what extent are the learning expectations associated 

with fraction concepts and computation noted at each grade level in the state 

mathematics standards documents addressed at the designated grade levels of 

the textbook? 

2. What differences exist for the alignment of state GLEs and textbooks between 

the three largest states that use a system of statewide textbook adoption 

(California, Texas, Florida) and other states?   

3. What differences exist for the alignment of state GLEs and textbooks between 

states that use a state-level statewide textbook adoption system and states that 

do not use such a system? 

Methodology 

 The GLEs from the five largest states that utilize a state-level system of textbook 

adoption (California, Texas, Florida, Georgia, and North Carolina), and from the five 

largest states that are “open territory” (New York, Ohio, Michigan, Washington, and 

Arizona), were compiled.  Those GLEs that focused on fraction concepts and/or 

computation were separated for analysis. A preliminary analysis of state GLEs as well as 

a review of research related to the learning of fractions led to the development of a list of 

generalized learning expectations, which can be found in Appendix A.  These generalized 
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learning expectations were used to produce a standardized language and grain size across 

GLEs and textbook instructional segments.  Each state GLE was coded to one or more 

generalized learning expectations in order to capture the content represented in the GLE. 

 Data regarding the most popular mathematics programs used during the 2004-05 

school year (Education Market Research, 2005) was used to determine the textbook 

sample for this study.  Using this market research, two K-6 textbook series were selected 

for analysis:  the Everyday Mathematics series (Bell et al., 2004a, 2004b, 2004c, 2004d, 

2002a, 2002b, 2004e) and the Scott Foresman-Addison Wesley Mathematics textbook 

series (Charles et al., 2005, 2004a, 2004b, 2004c, 2004d, 2004e, 2004f).  Glencoe’s 

Mathematics: Applications and Concepts (Bailey et al., 2004a, 2004b, 2004c) and the 

Connected Mathematics Project (CMP) series (Lappan et al., 2002a, 2002b, 2002c, 

2002d, 2002e, 2002f, 2002g, 2002h, 2002i, 2002j, 2002k, 2002l, 2002m, 2002n, 2002o, 

2002p, 2002q, 2002r, 2002s, 2002t, 2002u, 2002v, 2002w, 2002x) were chosen as the 

middle grades (6-8) textbook sample.  Each series is among the five most popular middle 

grades series. 

 Textbooks in each of the four identified series were analyzed, and each 

instructional segment with primary emphasis on fraction concepts and computation was 

recorded.  Information regarding the type of instructional segment (e.g., a lesson, pre-

lesson, end-of-lesson extra feature, end-of-chapter feature, or game), primary focus of the 

instructional segment, and the page numbers of the instructional segment were 

documented.  Each instructional segment was also coded to one or more of the 

generalized learning expectations found in Appendix A based on the primary content 

emphasis of the instructional segment. 
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 The state GLEs and information regarding each textbook instructional segment, 

along with the coded generalized learning expectation(s) for each segment, were placed 

in a spreadsheet and organized by state and grade level (200 total spreadsheets).  Codes 

within the spreadsheet denoted matches between GLEs and instructional segments (at the 

indicated grade level or at differing grade levels).  The coding scheme allowed tabulation 

of the following data, which provided a multi-faceted examination of the alignment 

between state GLEs and textbooks:  (a) the number of GLEs aligned or partially aligned 

with instructional segments at the same grade level; (b) the number of instructional 

segments devoted to GLEs at the same grade level; (c) the number of instructional 

segments devoted to GLEs at earlier or later grade levels; and (d) the number of 

instructional segments not devoted to any state GLE at any grade level. 

Results of the Study 

 Alignment of Textbook Series and Topics Related to Fractions. Data from this 

study support several findings with regard to the first research question: 

• To what extent are popular U.S. elementary and middle grades mathematics 

textbooks aligned with grade-level learning expectations outlined in state 

standards with regard to the topic of fraction computation and fraction concepts?  

Findings from this study indicate that the Scott Foresman series generally had the highest 

percentage of GLEs aligned or partially aligned to its instructional segments pertaining to 

fractions, with seven of the ten states having 70% or greater of their GLEs aligned to the 

grade specific textbook.  Conversely, the CMP series saw some of the lowest percentages 

of aligned GLEs, with nine of the ten states having fewer than 50% of their GLEs aligned 

or partially aligned with instructional segments at the same grade level.  The largest 
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variability in the percentages of aligned GLEs across the ten states were found in the 

Everyday Mathematics series, which ranged from 38% (Arizona) to 87% (Texas), and the 

Glencoe series, which ranged from 27% (North Carolina) to 88% (Arizona).  

 The analysis of alignment also illustrates that, although a high percentage of state 

GLEs may be aligned to a textbook series’ instructional segments at the same grade level, 

the inverse relationship—the percentage of instructional segments providing attention to 

state GLEs at the same grade level—is not as strong, as a relatively low percentage of 

instructional segments pertaining to fractions were aligned to state GLEs.  In other words, 

textbooks contain many instructional segments for the topic of fractions that might be 

viewed as “extra” because they do not align with state GLEs at the same grade level.  For 

example, although 90% of Texas’ GLEs were aligned or partially aligned to instructional 

segments pertaining to fractions in the Scott Foresman series at the same grade level, 

only 31% of the instructional segments devoted to fractions in the Scott Foresman series 

provided attention to Texas GLEs at the same grade level.  In fact, for each of the 

elementary series, 50% or fewer of instructional segments devoted to fractions provided 

attention to GLEs at the same grade level for each state.  This pattern also held, to some 

extent, for the Glencoe series, although more than 50% of the fraction instructional 

segments were devoted to state GLEs at the same grade level in Texas and Washington.  

For the CMP series, the percentage of instructional segments aligned to state GLEs at the 

same grade level was greater than the percentage of GLEs aligned to the instructional 

segments in six of the ten states. 

 The “extra” instructional segments can be explained by the lack of consistency of 

grade placement of topics across the state GLEs.  For example, each of the four textbook 
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series provided instructional attention to GLEs that were designated at earlier or later 

grade levels in most states.  For the elementary series, a greater proportion of 

instructional segments were devoted to GLEs called for in later grades than to GLEs 

called for in earlier grade levels.  In fact, 30-50% of the fraction instructional segments in 

the elementary series provided instructional attention to state GLEs designated at later 

grade levels, while 10-26% of the instructional segments in these series offered coverage 

for GLEs from earlier grade levels.  For the middle grades series, the opposite effect was 

seen, as a greater proportion of instructional segments were devoted to GLEs from earlier 

grade levels. In fact, the middle grades series typically possessed some of the larger 

percentages of instructional segments devoted to GLEs at other grade levels, climbing to 

as high as 81% of CMP instructional segments devoted to GLEs designated at an earlier 

grade level in California. 

 Each of the four textbook series included instructional segments devoted to 

fractions that did not align to any state GLE, whether those GLEs were at earlier, later, or 

the same grade level.  The highest percentages were found in the Scott Foresman series, 

where more than 20% of the instructional segments pertaining to fractions located in this 

series did not align to any GLEs for a given state.  Conversely, less than 20% of the CMP 

instructional segments did not align with any GLEs in nine of the ten states.  Overall, 

these percentages were typically lower in the middle grades series than in the elementary 

series. 

 With regard to the alignment of GLEs and textbooks for specific topics, the grade 

placement of instructional segments in the two publisher-developed textbooks (the Scott 

Foresman and Glencoe series) closely matched the grade placement of state GLEs, 
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generally more so than the NSF-supported series (Everyday Mathematics and CMP).  For 

example, with respect to the topic of addition and subtraction of fractions with like and 

with unlike denominators, the Scott Foresman series provides instructional segments at 

each grade level as specified in the ten state GLEs except for the Arizona GLEs, which 

initiate the topic of adding and subtracting fractions with like denominators in grades 1 

and 2.  The Everyday Mathematics series, however, does not align as strongly as the Scott 

Foresman series with respect to this topic, as instructional segments relating to adding 

and subtracting fractions with like denominators do not appear until grade 5, while four 

states call for this topic at grade 3 and eight states specify this topic at grade 4.  For 

multiplying and dividing fractions, both elementary textbook series provide instructional 

segments at the same grades that the topic is specified in state GLEs. 

For the topics of equivalent fractions, writing mixed numbers as improper 

fractions, and comparing and ordering fractions, the Scott Foresman series was closely 

aligned to the state GLEs with respect the grade placement of instructional segments.   

Conversely, the Everyday Mathematics series introduced the topics of finding equivalent 

fractions and comparing fractions at earlier grade levels than what was found in state 

GLEs, while the topics of ordering fractions and writing mixed numbers as improper 

fractions were both introduced at grade levels later than some states GLEs specified. 

However, with the exception of Arizona’s grade 3 GLE for converting fractions to 

percents, both elementary series provide instructional segments at the corresponding 

grade levels where states specify GLEs for the topic of writing fractions as decimals or 

percents. 
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 As with the Scott Foresman elementary series, the Glencoe middle grade series 

generally places instructional segments at grade levels closely matching those found in 

the state GLEs.  In fact, for the topics of adding and subtracting fractions with unlike 

denominators, multiplying and dividing fractions, converting fractions to decimals and 

percents, and comparing and ordering fractions, the Glencoe series contains instructional 

segments at each grade level 6-8, thereby matching the varied grade placement of these 

topics across the ten state GLEs.  However, these topics are rarely repeated across 

different grade levels in the CMP series.   

Differences in Alignment Between Textbook Series and States. The findings 

discussed in this section address the final two research questions:  

• What differences exist for the alignment of state GLEs and textbooks between 

the three largest states that use a system of statewide textbook adoption 

(California, Texas, Florida) and other states?   

• What differences exist for the alignment of state GLEs and textbooks between 

states that use a state-level statewide textbook adoption system and states that do 

not use such a system? 

The findings of this study indicate there are significant differences in the alignment of 

state GLEs and mathematics textbooks across the different textbook series as well as 

across the various state GLEs.  For the two elementary textbook series, there are 

significantly more GLEs aligned or partially aligned with the instructional segments at 

the same grade level in the Scott Foresman series than with the Everyday Mathematics 

series.  In fact, there are greater proportions of GLEs from each of the ten states aligned 

or partially aligned with the Scott Foresman series than are aligned or partially aligned 



 

182 

with the Everyday Mathematics series.  Similar findings are apparent for the middle 

grades textbook series.  That is, a larger proportion of GLEs are aligned or partially 

aligned with textbook instructional segments at the same grade level in the Glencoe series 

than are aligned or partially aligned with the CMP series.  Nine of the ten states have 

higher proportions of GLEs aligned or partially aligned with the Glencoe series than with 

the CMP series, with a significant difference in alignment for three of these state GLEs. 

 In comparing the alignment of the GLEs across various subsets of states, the 

proportion of GLEs from the “big three” textbook adoption states (CA, TX, and FL) 

aligned or partially aligned with both the Scott Foresman series and the Everyday 

Mathematics series is significantly greater than the proportion of GLEs from the 

remaining seven states (GA, NC, NY, OH, MI, WA, and AZ) that are aligned or partially 

aligned with each of the two elementary textbook series.  However, these findings are 

reversed for the middle grades textbook series, as the proportion of GLEs from the seven 

states aligned or partially aligned with the instructional segments in CMP is significantly 

greater than the proportion of GLEs from the “big three” textbook adoption states.  With 

regards to the Glencoe series, the proportion of GLEs from the seven states aligned or 

partially aligned to the instructional segments is slightly greater than the proportion of 

GLEs from the “big three” aligned or partially aligned.  When the Florida GLEs are 

removed from the “big three” sample, the proportion of GLEs from Texas and California 

aligned or partially aligned with the Glencoe instructional segments is greater than the 

proportion of GLEs aligned or partially aligned from the seven states. 

 Further analysis indicates that the GLEs from California, Texas, and Florida are 

given greater instructional attention than the GLEs from the three largest non-adoption 
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states of New York, Ohio, and Michigan, particularly in the cases of the two elementary 

textbook series.  For both the Scott Foresman series and the Everyday Mathematics 

series, the percentage of instructional segments at each grade level that provide attention 

to two or more state GLEs in either set of states is generally greater for the “big three” 

textbook adoption states than for the largest non-adoption states.  These trends are not 

apparent for the two middle grades series, as generally an equal percentage of 

instructional segments at each grade level provide attention to two or more state GLEs 

from either set of states. 

 Differences in alignment of GLEs from textbook adoption states (California, 

Texas, Florida, Georgia, North Carolina) and from non-adoption states (New York, Ohio, 

Michigan, Washington, Arizona) with the various textbook series are also evident.  For 

the two elementary textbook series, a significantly higher proportion of GLEs from the 

five textbook adoption states are aligned or partially aligned with the instructional 

segments in both the Scott Foresman series and the Everyday Mathematics series than the 

proportion of GLEs from the five non-adoption states.  These differences are primarily 

due to the high proportion of GLEs from Texas, Georgia, and California that are aligned 

or partially aligned with the instructional segments from both elementary series.  

However, for both the Glencoe series and CMP, a non-significant yet greater proportion 

of GLEs from the non-adoption states are aligned or partially aligned with the textbook 

instructional segments than the proportion of GLEs from the textbook adoption states.  In 

the case of the Glencoe series, the removal of the GLEs from Florida and North Carolina 

(the two lowest proportions of GLEs aligned or partially aligned with the instructional 

segments in the Glencoe series at the same grade level) from the textbook adoption set of 
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GLEs produces a greater proportion of GLEs from the remaining textbook adoption states 

aligned or partially aligned with the Glencoe series than for the GLEs from the non-

adoption states. 

 Analysis of the alignment of instructional segments and GLEs from textbook 

adoption states and from non-adoption states confirms greater alignment to adoption 

states’ standards.  For both the Scott Foresman series and the Everyday Mathematics 

series, a larger percentage of instructional segments are devoted to GLEs from a greater 

number of adoption states across each grade level than for GLEs from the non-adoption 

states, although there are exceptions to this pattern.  For the two middle grades series 

however, the distinctions between GLEs from textbook adoption states and GLEs from 

non-adoption states are mixed, as there are no consistent trends regarding which set of 

GLEs receives greater instructional attention in either textbook series. 

 

Discussion of Findings 

 This study documents alignment between state GLEs and popular K-8 

mathematics textbooks with respect to the topic of fraction concepts and computation.  

Alignment is measured by identifying: (a) the proportion of GLEs from each state that 

receive instructional attention within the textbook series at the indicated grade level; (b) 

the proportion of instructional segments within the textbook series that provide 

instructional attention to GLEs from each state at the indicated grade level; (c) the 

proportion of instructional segments within the textbook series that provide instructional 

attention to GLEs designated at an earlier grade level for each state; (d) the proportion of 

instructional segments within the textbook series that provide instructional attention to 
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GLEs designated at a later grade level for each state; and (e) the proportion of 

instructional segments within the textbook series that do not provide instructional 

attention to any GLE from each state, regardless of the grade level. 

The findings of this study summarized in Chapter 4 are separated into three major 

areas:  (1) the alignment of state GLEs and textbook instructional segments related to 

fractions in each of the four textbook series; (2) the alignment of state GLEs and textbook 

instructional segments for particular topics concerning fraction concepts and 

computation; and (3) the differences in alignment between state GLEs and textbooks 

across the various states and the various textbook series.  In this section, a discussion of 

the findings from each of these three areas is presented. 

Alignment of State GLEs and Textbook Instructional Segments 

 For each of the textbook series analyzed in this study, considerable differences 

exist in the proportion of GLEs aligned or partially aligned with the instructional 

segments in a given series pertaining to fraction concepts and computation.  Some states 

consistently have large proportions of GLEs aligned or partially aligned with each 

textbook series. For example, Georgia has the greatest proportion of its GLEs aligned or 

partially aligned with the Scott Foresman series.  The Georgia GLEs also have a large 

proportion of GLEs aligned or partially aligned with each of the other three textbook 

series analyzed in this study.  Other states that consistently have a larger proportion of 

GLEs aligned with textbook instructional segments are Ohio, Texas, California, and New 

York. Conversely, Florida, North Carolina, Washington, and Michigan consistently have 

the smallest proportion of GLEs aligned or partially aligned to each of the four textbook 

series, with the North Carolina GLEs possessing the lowest proportion of GLEs aligned 
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or partially aligned for both the Scott Foresman series and the Glencoe series.  The 

Michigan GLEs also have some of the smallest proportions of aligned GLEs across three 

of the four textbook series. 

 The differences in alignment across states can be attributed to a number of factors.  

One factor noted in the literature is the dominant role that populous states play in 

determining what content is placed in textbooks (Finn et al., 2004; Seeley, 2003; Tyson-

Bernstein & Woodward, 1991).  In this study, the states that consistently have the 

greatest proportions of GLEs aligned or partially aligned with textbook instructional 

segments share two important characteristics.  The first is that each of these states is 

among the most populous states in the country.  These states include three of the four 

largest textbook adoption states of California, Texas, and Georgia, along with New York 

and Ohio, the largest two non-adoption states.  Textbook publishers have a vested interest 

in ensuring that the GLEs from these states are aligned with their product in order to sell 

their textbooks in these large market states.   

The second characteristic these states share is that they each articulate a relatively 

small number of GLEs pertaining to this topic.  As illustrated in Table 3.5 (p. 72), each of 

these states articulates fewer than 40 GLEs pertaining to fraction concepts and 

computation across grades K-8.  In contrast, the other five states in this study all specify 

more than 40 GLEs relating to fractions, including the states of Washington and Florida, 

which specify 85 and 58 GLEs respectively across grades K-8.  The fewer number of 

GLEs produces fewer topics textbook publishers must cover.  Analysis of the GLEs in 

the states with the fewest GLEs indicates that these states do not vary greatly from the 

core content expected when learning fractions, whereas states with a larger number of 
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GLEs typically describe learning goals at a different, more specified grain size.  In some 

cases, these states also include unique GLEs not included in other state GLEs.  For 

example, the Florida GLEs place a great emphasis on real-world problem solving, a topic 

not generally specified in other documents.  In grade 6, Florida specifies that a student 

“Knows, and uses models or pictures to show, the effects of the four basic operations on 

whole numbers, fractions, mixed numbers, and decimals”.  This GLE was not found in 

other state GLEs or in textbook instructional segments.  

 The various methods for viewing the alignment between state GLEs and textbook 

instructional segments (e.g., alignment of GLEs to instructional segments at the same 

grade level, alignment of instructional segments to GLEs at the same grade level, 

alignment of GLEs and instructional segments at earlier or later grade levels, proportion 

of instructional segments not aligned with any state GLEs) provides a multi-faceted 

analysis of how textbooks provide coverage to any particular state’s GLEs.  The data 

illustrate that “perfect” alignment, where all GLEs align to all instructional segments at 

the same grade level with no instructional coverage for GLEs from earlier or later grade 

levels, is simply non-existent.  Instead, the data indicate that the alignment of state GLEs 

and textbooks differ markedly by state and textbook. 

Although a state may have a high proportion of GLEs aligned or partially aligned 

with a specific textbook’s instructional segments, the textbook may actually contain a 

large number of instructional segments devoted to that state’s GLEs from an earlier or 

later grade level, or not devoted to any state GLEs at all.  For example, 95% (20/21) of 

California’s K-6 GLEs are aligned or partially aligned with the instructional segments in 

the Scott Foresman series.  However, only 35% of the instructional segments pertaining 
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to fractions in the Scott Foresman series are aligned to California GLEs at the same grade 

level, while 18% of the instructional segments are aligned or partially aligned with GLEs 

specified at earlier grade levels, 38% provide attention to GLEs at a later grade level, and 

36% do not align with any California GLE.  So even though a large proportion of GLEs 

are provided attention in the textbook series at the same grade level, a small proportion of 

the total instructional segments on fractions provide this coverage, as 65% of 

instructional segments related to fractions do not provide coverage to California’s GLEs 

at the appropriate grade level.  The large amount of instructional segments placed in 

textbooks produces an “alignment by exhaustion” (O. Chavez, personal communication, 

January 12, 2007) where so many topics are positioned in a particular grade-level 

textbook in order to provide attention to the GLEs from a variety of states. 

Alignment of GLEs and Textbooks for Particular Topics Related to Fractions 

 The analysis of the alignment between state GLEs and popular K-8 mathematics 

textbooks for particular topics (e.g., adding, subtracting, multiplying, and dividing 

fractions, converting fractions to decimals or percents, and comparing and ordering 

fractions) reveals a wide range of grade levels in which states introduce and develop 

topics related to fractions across grade levels. For example, with respect to addition and 

subtraction of fractions with like and with unlike denominators, Arizona GLEs span 

grades 1-5.  However, Florida, North Carolina, and Texas include GLEs for this topic at 

only one grade level—Florida and North Carolina at grade 4, Texas at grade 5.  The other 

six states include GLEs for this topic across two grade levels, grades 3-4 or grades 4-5.  

Within the analyzed textbooks, addition and subtraction of fractions with like 

denominators receives a substantial amount of instructional repetition across multiple 
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grade levels. For example, the Scott Foresman series places instructional segments for 

this topic in each grade 3-6, thereby aligning with each state GLE reviewed except 

Arizona.   

The broad inclusion of instructional segments across grade levels also produces 

material at grade levels for which states do not ask for such instructional attention.  For 

example, California calls for attention to adding and subtracting fractions with like 

denominators at grades 3 and 5.  The Scott Foresman series offers instructional segments 

at each grade level from 3 to 6. Florida and North Carolina both specify GLEs for this 

topic at grade 4, thereby aligning with the Scott Foresman instructional segments at this 

grade level but not aligning with the other instructional segments on this topic placed at 

grades 3, 5, and 6.   

Similar examples appear in the middle grades with the Glencoe series.  With 

respect to the topics of adding and subtracting fractions with unlike denominators and 

multiplying and dividing fractions, the Glencoe series places instructional segments 

pertaining to these topics at each grade level 6-8.  Texas is the only state to include GLEs 

relating to adding and subtracting fractions with unlike denominators at each grade 6-8. 

Washington is the only state to do the same with the topic of multiplying and dividing 

fractions. Therefore, by providing instructional segments at each grade level, the Glencoe 

series does not align with most state GLEs for these topics, although the series does align 

with a subset of states that include fraction computation GLEs at one or two of these 

grade levels.   

The repetitive nature of particular topics in the Scott Foresman series, as well as 

the Glencoe series at the middle grades, stands in stark contrast to the coverage of topics 
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in the CMP series. Instructional segments devoted to the topics of adding and subtracting 

fractions with like and with unlike denominators and multiplying and dividing fractions 

are found only in the grade 6 CMP textbooks, with no explicit repetition of these topics in 

grades 7 and 8.  In the case of the Everyday Mathematics series, instructional attention 

for some topics related to fractions spans more grades than for the Scott Foresman series.  

For example, for the topic of finding equivalent fractions, the Everyday Mathematics 

series offers instructional attention in each grade 1-6, while the Scott Foresman series 

provides attention to this topic in each grade 3-6.  

The analysis of the alignment of particular topics reveals that the publisher-

developed textbooks are generally more strongly aligned than are the NSF-supported 

textbook series.  For example, state GLEs regarding finding equivalent fractions are 

found in grades 3-5, which closely mirrors the grade span of instructional segments 

devoted to this topic in the Scott Foresman series while matching only half of the grade 

levels where the Everyday Mathematics series places instructional segments for this 

topic.   

Bezuk and Cramer (1989) suggest that the amount of repetition of particular 

fraction topics across the elementary mathematics curriculum results in these topics not 

being taught well at any grade level, thus restraining student’s ability to comprehend 

concepts related to fractions.  Working under the umbrella of the Rational Number 

Project, Bezuk and Cramer recommend that operations with fractions be postponed until 

grade 6 and the work in grades 4 and 5 be focused on developing student’s understanding 

of fraction concepts relating to ordering fractions and finding equivalent fractions.  In 

fact, the first part of the curriculum developed by the Rational Number Project 
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curriculum to develop student’s understanding of fractions and rational numbers begins 

in grade 4 and focuses on five such topics:  (a) the part-whole model for fractions; (b) 

concept of unit; (c) order ideas; (d) equivalence concepts; and (e) addition and 

subtraction of fractions at the concrete level (Cramer et al., 1997; Cramer & Post, 1995). 

In examining the two elementary textbook series in light of this proposal, the 

results are mixed with respect to the degree that the recommendations of the Rational 

Number Project are followed.  Both the Scott Foresman series and the Everyday 

Mathematics series devote instructional attention to the part-whole model for fractions at 

the early grade levels (K-3).  The concept of unit is not a focus of instruction in the Scott 

Foresman series, but the Everyday Mathematics series does devote several lessons on this 

idea throughout grades 3-5.  Both elementary series begin comparing fractions at an early 

grade level, with the Everyday Mathematics series devoting its first instructional segment 

to this idea in grade 1 and the Scott Foreman series doing the same at grade 2.  However, 

the first instructional segment focused on ordering fractions in the Scott Foresman series 

does not appear until grade 3, and in the Everyday Mathematics series at grade 4.  The 

first coverage of equivalent fractions occurs in grade 1 in the Everyday Mathematics 

series, while the Scott Foresman series delays this topic until grade 3.  Neither textbook 

series delay adding and subtracting fractions until grade 6, as recommended by Bezuk 

and Cramer. 

Differences in Alignment Across Textbook Series and Across State GLEs 

 Differences in Alignment Across Textbook Series.  The data collected in this study 

point to considerable differences in alignment between state GLEs and mathematics 

textbooks across states and across textbook series.  Across the various series, the 
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proportions of state GLEs at the elementary grade levels aligned or partially aligned to 

the elementary textbook series are generally greater than the proportions of state GLEs at 

the middle grade levels aligned or partially aligned with the middle grades textbook 

series. For example, 73% of K-6 GLEs across the ten states are aligned or partially 

aligned at grade level with the Scott Foresman series and 59% are aligned or partially 

aligned at grade level with the Everyday Mathematics series, while 59% and 34% of 6-8 

GLEs are aligned or partially aligned with Glencoe series and CMP respectively.  Also, 8 

of the 10 states have proportions of aligned GLEs that are greater for both elementary 

series than their proportions of aligned GLEs for both of the middle grades series.  

Several factors may explain this phenomenon.  Most states articulate few fraction 

GLEs in grades 7 and 8.  In fact, two states (Florida and Washington) account for 62% 

(53 of 86) of the total GLEs related to fractions at grades 7 and 8.  The large influence of 

GLEs from Florida and Washington, which as mentioned before articulate GLEs not 

offered in other states, helped to reduce the proportion of middle grade GLEs aligned or 

partially aligned with both the Glencoe and CMP series. In fact, when the Florida and 

Washington GLEs are removed from consideration, the percentage of aligned GLEs 

increases from 59% to 66% for the Glencoe series—a level greater than the Everyday 

Mathematics series and seven percentage points less than the Scott Foresman series.  

Removing the Florida and Washington GLEs from consideration slightly increases the 

percentage of aligned GLEs for the CMP series from 34% to 39%. 

Another possible reason for the differences in alignment between the elementary 

and middle grades is the difference in content specified in the GLEs at both levels.  In the 

elementary grade levels, the states generally articulate similar content relating to 
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fractions, such as adding, subtracting, multiplying, and dividing fractions, finding 

equivalent fractions, converting fractions to decimals and percents, or comparing and 

ordering fractions.  Although many of these topics carry over into the middle grades 

GLEs, some states, including Florida, begin to articulate GLEs that move beyond these 

topics into areas such as working in real-world settings or examining the effects and 

meanings of arithmetic operations on fractions.  Although many of the core topics are 

covered in each textbook series, the extension areas previously mentioned are not as 

commonly found in most textbook series. 

 There are also significant differences in alignment across textbook series.  At the 

elementary level, there are significantly more state GLEs aligned or partially aligned with 

the instructional segments contained in the Scott Foresman series than are aligned or 

partially aligned with the instructional segments in the Everyday Mathematics series.   

In the middle grades, similar differences are found between state GLEs aligned to the 

Glencoe series and state GLEs aligned to the CMP series.  In both cases, the publisher-

developed series have significantly greater proportions of aligned GLEs than the NSF-

supported series. 

 These findings support a common assumption that publisher-developed textbook 

series are typically more closely aligned with state GLEs than the NSF-supported 

curricula, which were developed to embody the spirit of the recommendations of the 

NCTM’s Curriculum and Evaluation Standards for School Mathematics (NCTM, 1989). 

Although publisher-developed and NSF-supported textbooks purport to incorporate the 

NCTM Standards, their interpretations differ as evidenced by the lack of consistency 
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regarding grade placement of introduction, development, and expectation of fluency 

across state standards and textbooks. 

 One factor that may explain some of the differences in alignment across textbook 

series is the number of years state GLEs has been available. States regularly produce new 

or revised standards, often in cycles every 6-10 years (Reys and Lappan, 2006), 

according to the state’s specified timeline for revising standards.  However, the 

specification of grade-level expectations, rather than grade-band expectations, is a new 

enterprise for many states.  Therefore, textbook publishers work with a variety of state 

documents, with some of the documents produced recently and others that are five or 

more years old.  It may be the case that publishers pay closer attention to newer state 

documents, knowing that the older documents will soon be replaced with newer 

revisions.  In some states, new GLEs are produced after a textbook series has been 

published, in which case the GLEs would have no influence upon that particular edition 

of the textbook series.  

 Another factor that plays a role in the difference in alignment between publisher-

developed series and NSF-supported series is the amount of repetition of particular topics 

generally found in publisher-developed series.  As previously discussed, the Scott 

Foresman series at the elementary grade levels and the Glencoe series at the middle 

grades level repeated content much more so than their NSF-supported counterparts. For 

example, for the topic of addition and subtraction of fractions, the Scott Foresman series 

places instructional segments on computing with fractions with like denominators in 

grades 3-6.  The Glencoe series provides instructional segments pertaining to computing 

with fractions with unlike denominators in each grade 6-8.  As seen in Figures 4.9 and 
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4.10, the placement of instructional segments across these grade levels provides coverage 

for all of the various state GLEs for these topics (with the exception of Arizona’s), even 

at grade levels that states may not desire.  Therefore, by repeating content over a number 

of grade levels, the textbook series can provide instructional coverage for each state’s 

GLEs and thereby produce higher proportions of GLEs aligned with a specific textbook.   

Conversely, Everyday Mathematics utilizes a spiral approach, where students are 

introduced to a concept at one grade level followed by increasing complexity at 

subsequent grade levels, and CMP provides more lengthy coverage of topics at one grade 

level while not repeating topics at subsequent grade levels.  Although the Everyday 

Mathematics approach does spread topics out over multiple grade levels and thus 

increases the likelihood of aligning with GLEs over multiple grade levels, the placement 

of topics is not generally guided as strongly by state GLEs and thus not as likely to align 

to the same degree as the publisher-developed series.  Likewise, although the individual 

units of CMP might be moved to various grade levels in order to align with a given 

state’s GLEs, the approach utilized by CMP would not attend to multiple state GLEs 

designated over multiple grade levels. 

 Differences in Alignment Across State GLEs.  There are differences between 

states with regard to the proportion of GLEs that are aligned or partially aligned with 

specific textbook series.  At the elementary grade levels, the proportion of GLEs from the 

“big three” textbook adoption states of California, Texas, and Florida aligned or partially 

aligned with both the Scott Foresman series and the Everyday Mathematics series is 

significantly greater than the proportion of GLEs from the other seven states examined in 

this study.  Also, the proportion of GLEs from the five textbook adoption states (CA, TX, 



 

196 

FL, GA, and NC) aligned or partially aligned to both elementary series is significantly 

greater than the proportion of GLEs from the five non-adoption states (NY, OH, MI, WA, 

and AZ).  These findings are reversed in the middle grades, as the proportion of GLEs 

from the other seven states and the five non-adoption states aligned or partially aligned 

with both middle grades textbook series is slightly greater than the proportion of GLEs 

from the “big 3” adoption states and the set of five textbook adoption states respectively. 

 These findings for the elementary grades support the assertions made by Seeley 

(2003) and others with regards to the influence exerted on textbook publishers by not just 

textbook adoption states but more specifically the largest adoption states, namely 

California and Texas.  The findings for the middle grades run counter to these assertions. 

One possible reason for the middle grades results is again the poor alignment of the 

Florida GLEs with any of the examined textbook series.  In fact, when the poorly aligned 

GLEs of Florida are removed from the “big three” adoption states, and Florida and North 

Carolina are removed from the textbook adoption GLEs, the proportion of aligned GLEs 

from California and Texas (i.e., the “big three” minus Florida) and from the set of 

textbook adoption states (minus Florida and North Carolina) is greater than the 

proportion of aligned GLEs from the other seven states and the non-adoption states 

respectively for the Glencoe series. However, this explanation does not explain the 

findings for the CMP series, as the “big three” textbook adoption states of California, 

Texas, and Florida have the three lowest proportions of aligned GLEs for the ten state 

sample. 
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Implications of the Study 

 The results of this study indicate a strong relationship between the intended 

curriculum in the form of state GLEs and the written curriculum in the form of 

mathematics textbooks.  However, this relationship varies by state and by textbook series.  

The fact that state GLEs and textbooks do not perfectly align holds considerable 

implications for the other forms of curricula (e.g., the assessed curriculum, the enacted 

curriculum, and the learned curriculum) depicted in Figure 1.1 (p. 10) as well as those 

that work to produce each piece of the curricular chain. 

 This section provides a discussion of the implications of findings for various 

stakeholders, including policy-makers, publishers and educators.  The discussion begins 

with an examination of the curricular implications on a national level, and then moves to 

suggestions for stakeholders at the state level.  This discussion concludes with 

implications for those working to select and enact curriculum at the local level. 

Implications at the National Level 

 The movement away from local control of curriculum decisions and towards 

increased involvement from state and federal agencies has prompted discussions of 

whether or not the United States should institute a national set of standards for 

mathematics that all states and schools should follow.  Schmidt (2004) argues that the 

most prominent feature of school experience of students in most countries besides the 

U.S., particularly those in high-performing TIMSS countries, is a “common, coherent, 

and challenging curriculum through 8th grade” (p. 6).  By utilizing a system where 

students are offered very different learning opportunities based only upon where they 
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live, Schmidt contends that the United States does not offer equitable opportunities for all 

students to learn mathematics. 

 By standardizing what mathematics should be learned and at what grade levels 

topics should be introduced and developed through national mathematics standards, 

textbook publishers would be provided clearer messages of what content should be 

emphasized at particular grade levels.  Although there are many arguments for and 

against national standards (Borst & Rorvig, 2006), providing consistent guidance to 

textbook publishers regarding what content should be learned at each grade level would 

assist in providing the common, coherent, and challenging curriculum for which Schmidt 

advocates.  This guidance in the form of national mathematics standards would help to 

increase the alignment between the intended and written curricula while reducing the 

amount of repetition in textbooks. 

 Results of this study indicate that textbooks often repeat particular topics over 

multiple grade levels.  The reasons for doing so are not clear.  Perhaps it is based on an 

instructional model designed to reinforce important learning goals.  On the other hand, 

perhaps it is due to variation in state standards and a desire to align with multiple state 

GLEs.  For curriculum designers and developers who are producing products to market 

for national audiences, the conclusions of this study suggest that current textbooks are not 

meeting the demands of states with respect to the alignment of state GLEs and 

mathematics textbooks.  For curriculum designers of publisher-developed textbooks, the 

results of this study illustrate the large amount of repetition of topics across grade levels.  

For designers of NSF-supported textbooks, the data point to curricula that are not as 

strongly aligned to state GLEs as the publisher-developed series. These results imply that 
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curriculum designers for both groups have considerable challenges.  It may not be 

possible to align with multiple state standards without considerable repetition from grade 

to grade.  This repetition may also come at the cost of providing depth of coverage at a 

particular level.  In fact, given the variability of GLEs across states, a perfect alignment 

between a state’s GLEs and a particular textbook series seems impossible, with a close 

alignment proving as well to be a difficult task to accomplish. 

Implications at the State Level 

 The results of this study indicate that state policy-makers, including officials who 

write state GLEs, must provide clear and consistent messages regarding learning 

trajectories of important mathematics topics.  Knowing that many teachers use their 

mathematics textbook extensively to produce the enacted curriculum in their classroom 

(Grouws & Smith, 2000), policy-makers must ensure that their standards are clear, 

coherent, and focused. Policy-makers must also be cognizant of having textbooks that 

align with their state’s curricular goals. The burden of finding material that matches state 

GLEs adds to the teacher’s responsibilities and may lead to topics that are given shallow 

treatment given the repetition that occurs in textbooks across grade levels.   

 The writers of GLEs must also take steps to ensure that GLEs are reasonable 

statements of particular mathematical content that are easily conveyed to and understood 

by teachers.  Hill (2001) found that teachers at the local level, when confronted with 

standards documents written at the state level, interpreted the statements based on their 

local meanings instead of what the policymakers intended. Reys and Lappan (2006) offer 

suggestions for policymakers writing state and local curriculum standards, including that 

the writers of GLEs “develop clear statements of learning expectations focusing on 
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mathematics content to be learned” (p. 114).  GLEs such as “Solve problems involving 

fractions, decimals, and percents” (Georgia, Grade 6), “Understand the concept of ratio” 

(New York, Grade 5), and “Understand the concept of multiplication and division of 

fractions” (California, Grade 5) are likely too vague and will be open to interpretation by 

teachers, leading to potentially different classroom experiences for students.  By clearly 

identifying what students should know or be able to do, policymakers can send clear 

messages to teachers regarding what mathematics content should be taught in particular 

grades (e.g., the enacted curriculum), what mathematical content and skills will be 

assessed on state examinations (e.g., the assessed curriculum), and what the end product 

will look like with respect to student learning (e.g., the learned curriculum). 

 Reys and Lappan also suggest that policymakers “limit the number of grade-level 

learning expectations to focus instruction and deepen learning” (p. 113).  One of the 

findings of this study indicates that the states with the highest proportion of aligned GLEs 

also are the states with the fewest number of specified fractions GLEs.  In focusing on 

fewer topics in each grade level, the content of these state’s GLEs generally consisted of 

the core ideas regarding fractions (e.g., computing with all four arithmetic operations 

with fractions, finding equivalent fractions, writing fractions of pictorial representations, 

converting between fractions and decimals or percents), which is more likely to be 

included in textbooks at these particular grade levels than other topics (e.g., computing 

with fractions using particular methods (factoring, order of operations, etc.)).  By 

concentrating on a smaller, core set of curriculum standards, policymakers greatly 

increase the likelihood that these standards are included in textbooks and that teachers 
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can devote greater amounts of instructional attention to developing these ideas as part of 

their enacted curriculum. 

 For states that utilize a central system of textbook adoption, this study highlights 

an interesting dilemma.  On the one hand, data from this study suggest that publisher-

developed textbooks are more strongly aligned with state GLEs than the NSF-supported 

textbook series.  On the other hand, the NSF-supported curricula embody the spirit of the 

NCTM’s Standards, and the underlying philosophies upon which many of these curricula 

are based (e.g., solving real-world problems, building connections between mathematical 

ideas, communication of student thinking) exemplify the current reform movement in the 

teaching and learning of mathematics. While this study only examines textbooks through 

the lens of alignment, state committees that are charged with selecting textbooks that will 

be adopted throughout the state should realize that, although a textbook series may have a 

higher degree of alignment with state GLEs, the textbook series may also provide a large 

amount of material that is not asked for in the state GLEs or that relates to GLEs at earlier 

or later grade levels.  Therefore, reviewers should not use alignment as the sole factor 

upon which to adopt or reject a textbook series but include a comprehensive set of 

standards and objectives, including the instructional philosophy of the textbook, the 

amount of repetition found across the series, and the research regarding the impact of a 

specific curriculum upon student learning. 

Implications at the Local Level 

 The implications for the selection of textbooks by state adoption committees can 

be echoed for the adoption of textbooks at the local level in non-adoption states.  

Although a textbook series may be marketed as being highly aligned with a state’s GLEs, 
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local officials charged with selecting curricular materials should verify these claims for 

themselves.  They must look beyond simple checklist alignment systems.  Other 

important features include the instructional philosophy of the textbook series, 

embodiment of national standards in the series from professional organizations such as 

NCTM, support needed for teachers to implement and effectively use the curriculum, and 

whether the series provides adequate coverage of the standards and GLEs (e.g, several 

lessons and instructional segments devoted to a topic versus a single lesson or a single 

end-of-lesson feature).   

 Teachers and administrators must also realize that no textbook will perfectly align 

to their state’s GLEs.  As the data from this study illustrate, even if a textbook series 

aligns with a high proportion of state GLEs, the series may also contain a large 

percentage of instructional segments that are not devoted a particular grade’s learning 

expectations, whether these instructional segments are devoted to GLEs from earlier 

grades, later grades, or to no GLEs at all.  As the pressure to adhere and teach to the 

content of state GLEs grows, teachers need to know that not every instructional segment 

in their adopted textbook provides attention to the content the state specifies they must 

teach.  Therefore, guidance must be provided to teachers as they make instructional 

decisions in the form of the enacted curriculum regarding what content in the textbook 

deserves considerable instructional attention.  Teachers must also understand the 

significance of skipping content in the adopted-textbook that may provide initial 

coverage for a topic that is designated at later grade levels in the state GLEs, as the initial 

coverage in one grade level may lay the foundation for further learning in future grade 

levels.   
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Limitations of the Study 

 One of the limitations of this study concerns the rapid change and constant 

revision of both state GLEs and textbook series.  States continually review and revise 

their standards and GLEs, often over periods of 6-10 years (Reys and Lappan, 2006).  In 

fact, since the time when the ten states GLEs were selected for analysis in this study in 

August 2006, Washington has published a new GLE document in draft form, while 

Florida, as of April 2007, is in the final stages of revising their eight-year-old GLE 

document.  Changes in GLE documents are often not dramatic, yet reductions and 

additions to documents do occur that can affect the amount of instructional alignment that 

occurs between GLEs and textbooks.  Similarly, mathematics textbooks are often revised 

over a period of years, as content is added or deleted and instructional activities are 

modified.  In fact, three of the four textbook series used in this study (Everyday 

Mathematics, Glencoe, and CMP) recently produced newer versions of the series that 

were used in this study, although changes to the Glencoe series were minimal. 

 Another limitation of this study is the difficulty in determining the alignment 

between textbooks and process standards or GLEs focused on conceptual ideas.  Learning 

expectations such as “Understand the concept of multiplication and division of fractions” 

(California, Grade 5), “Understand representations of simple equivalent fractions” 

(Georgia, Grade 4), or “Know that terminating decimals represents fractions whose 

denominators are 10, 10 x 10, 10 x 10 x 10, etc., e.g., powers of 10” (Michigan, Grade 4) 

represent ideas that are important in developing students’ overall knowledge of fractions, 

yet are difficult to measure for teachers as well as researchers looking at curriculum 

materials that are focused on student outcomes (i.e., multiplying two fractions, drawing 
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pictures of equivalent fractions).  Likewise, GLEs such as “Explain why one fraction is 

greater than, equal to, or less than another fraction” (Washington, Grade 5) and “Justify 

why fractions need common denominators to be added or subtracted” (Ohio, Grade 5) are 

also knowledge and skills important to students’ understanding, but are often difficult to 

associate with particular textbook instructional segments. 

 The study is also limited in the documentation used to describe the alignment 

between state GLEs and mathematics textbooks.  Though the description of alignment 

used in this study included variation of mappings from the GLEs to the textbook 

instructional segments and vice versa, it did not attend to the extent of the coverage of 

GLEs by textbooks or the overall quality of the instructional segments. Regardless of 

whether only one instructional segment provided coverage to a particular GLE or whether 

multiple instructional segments aligned to that GLE, these cases were considered the 

same with respect to the documentation of alignment in this study.  Also, value 

judgments with respect to the quality of attention to state GLEs by the textbook were not 

a factor in the documentation of alignment. 

 A final limitation of this study is the absence of documentation of what content is 

in the textbook (i.e., the written curriculum) and what teachers actually use and 

implement from the textbook and other resources in their classroom (i.e., the enacted 

curriculum).  Presuming that students only have the opportunity to learn what is in their 

mathematics textbook can be a false assumption, as teachers may skip various sections of 

the textbook or supplement from other sources to create the enacted curriculum that 

students have the opportunity to learn (Remillard, 2005; Jones, 2004, Tarr et al., 2006).  

Therefore, to accurately gauge what students are given the opportunity to learn, an 
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analysis of the alignment between state GLEs and mathematics textbooks should also 

consider what parts of the intended and written curricula teachers use with their students 

to produce the enacted curricula.    

 

Recommendations for Future Research 

 The growing importance of state standards in articulating what mathematics 

should be taught and what mathematics will be assessed necessitates continued research 

regarding the alignment between standards and mathematics textbooks, including those at 

the secondary level.  Alignment studies should consider how GLEs from a greater 

number of states, including those with smaller populations, align with textbooks or, 

conversely, how a larger number of textbook series align with state GLEs.  Alignment 

studies should also examine wider areas of mathematics beyond fractions.  The alignment 

of GLEs and textbooks for mathematical strands or topics that have been historically 

underrepresented in mathematics textbooks, such as probability and discrete 

mathematics, are also fertile areas for future research, as these topics are often areas 

where students struggle.  Researchers should also examine the process of how GLEs are 

written at the state level as well as document the quality of GLEs, noting when GLEs are 

written at too big or too small of a grain size or level of specificity. Further research 

should also document the implications regarding what high levels of alignment between 

GLEs and mathematics textbooks across states implies for student learning and student 

achievement on examinations such as the National Assessment of Educational Progress 

(NAEP) and other standardized assessments. 



 

206 

 With the increased importance of GLEs, another area of research concerns 

teachers’ use of GLEs and mathematics textbooks to produce the enacted curriculum.  

Standards and the associated assessments are used by states to promote change and 

reform in schools, yet little is known about how teachers interpret and use standards to 

guide classroom decisions.  Research should explore teachers’ awareness of the 

alignment between their state’s GLEs and their adopted mathematics textbooks as well as 

how teachers reconcile differences to make instructional decisions.  Research should also 

examine whether the use of standards are producing the changes in classroom practice 

desired by policymakers and, if not, what may be done to strengthen the lines of 

communication and cooperation between state and local education officials. 

 Finally, research is needed to better understand the role of national standards in 

promoting curricular alignment and improving student achievement.  Much is made of 

the achievement of countries that articulate standards at a national level (Ginsburg et al., 

2005), yet the implications are unclear regarding implementation of such a system in the 

United States.  Alignment studies of standards in counties that articulate national 

standards should look at the specific qualities of textbooks used in these countries, 

including particular features of the textbooks, how particular topics are approached in the 

textbooks, how ideas build across grade levels for a given series, and whether 100% 

alignment is truly possible and, if so, what features textbooks possess that align 100% to 

national standards.  Studying how textbooks accommodate national standards in other 

countries can inform education and publication communities in the U.S. 
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Summary 

 This study documented the level of alignment between state GLEs and popular 

elementary and middle grades mathematics textbooks with respect to the topic of fraction 

concepts and computation.  The GLEs from the five most populous states that utilize a 

system of textbook adoption and the GLEs from the five most populous states that do not 

use this system were considered in this study.  Four popular textbook series—two 

elementary (K-6) and two middle grades (6-8)—comprised the textbook sample. A 

methodology was incorporated that utilized coding generalized learning expectations to 

both GLEs and textbook instructional segments, and matching codes were examined to 

determine the level of alignment between these two forms of curricula.  Data were 

collected to quantify the proportion of state GLEs aligned to textbook instructional 

segments, the percentage of textbook instructional segment devoted to GLEs at the same 

grade level, earlier grade levels, and later grade levels, and the percentage of textbook 

instructional segments not devoted to any GLEs for a particular state. 

 The findings of this study confirm that GLEs from highly populated states in the 

U.S., and in particular those states that utilize a system of statewide textbook adoption, 

exert a substantial influence on the content and grade placement of mathematics 

textbooks, more so in publisher-developed textbooks than for the NSF-supported 

curricula.  Data from this study illustrate that, although publisher-developed textbooks 

generally align to significantly higher proportions of state GLEs than their NSF-

supported counterparts, this higher degree of alignment can be partially attributed to the 

greater amount of repetition of topics across grade levels.  Overall, wide ranges of 

instructional alignment were found between various state GLEs and textbook series, 
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demonstrating the degree to which specific textbook series provide attention to state 

GLEs varies greatly from state to state. 

 In an educational environment that seems dominated with standards and 

assessment, the importance of aligning various forms of curriculum is obvious.  Research 

has illustrated that teachers use their mathematics textbooks extensively in producing the 

enacted curriculum in their classroom.  Offering clear and focused messages regarding 

important mathematical content and producing instructional materials that translate that 

content into curriculum materials is an important strategy to support teachers in 

structuring classroom activities and planning mathematics instruction.  This support, 

when accompanied by aligned assessment systems, will provide the necessary 

infrastructure for ensuring all students are given equitable opportunities to learn 

mathematics. 
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APPENDIX A:  GENERALIZED LEARNING EXPECTATIONS 
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Generalized Learning Expectations 
 
 Meaning of Fractions 
• Understand various interpretations and meanings of fractions (e.g., parts of a 

whole or parts of a set of objects, as division of whole numbers, as the remainder 
of a division problem, and as locations on a number line) (MF1) 

• Understand that a mixed number represents the number of "wholes" and the part 
of a whole remaining (MF2) 

• Understand that the value of a fraction is not changed when both its numerator 
and denominator are multiplied or divided by the same number (MF3) 

• Understand that fractions can be represented as decimals, percents, or ratios 
(MF4) 

• Understand the relationship between the size of the denominator and the size of a 
unit fraction (e.g., as the size of the denominator increases, the size of the unit 
fraction decreases) (MF5) 

• Divide a whole object or set of objects equally (MF6) 
 

Part-Whole Model for Fractions 
• Understand that a fraction represents part of a whole object or set of objects and 

what the numerator and denominator represent with respect to parts of a whole or 
set of objects (PW1) 

• Identify wholes and unit parts of a whole (e.g., halves, thirds, fourths) (PW2) 
• Recognize that the size of fractional parts of a whole depends on the size of the 

original quantity (PW3) 
• Identify a whole as a fraction with the same numerator and denominator or as the 

total of equivalent unit fractional parts (PW4) 
• Determine fractional parts of a whole or set of objects (e.g., ¾ of 12) (PW5) 
• Identify a model or picture that is divided into equal parts (PW6) 

 
Modeling/Representing Fractions 

• Given a fraction, identify or represent that fraction with a model or concrete 
materials (MR1) 

• Represent fractions on a number line (MR2) 
 

Relative Size of Fractions 
• Compare/order fractions (RS1) 
• Use >, <, or = to show relative size of fractions (RS2) 
• Compare/order fractions with other numbers (whole numbers, decimals, percents) 

(RS3) 
• Identify another fraction between any two fractions (RS4) 

 
Vocabulary and Symbolic Representation for Fractions 

• Define or use the terms numerator and denominator (V1) 
• Write a fraction that represents part of a whole or set of objects (V2) 
• Write mixed numbers as improper fractions and vice versa (V3) 
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Equivalence 
• Represent equivalent fractions using models or pictures (EQ1) 
• Identify equivalent fractions or ratios (EQ2) 
• Simplify fractions or ratios to lowest terms (EQ3) 
• Determine the decimal equivalent for a given fraction (EQ4) 
• Determine the percent equivalent for a given fraction (EQ5) 

 
Computation with Fractions 

• Understand the concept of, or demonstrate with models or concrete materials, 
addition and subtraction of fractions (C1) 

• Add and subtract fractions with like denominators (C2) 
• Add and subtract fractions with like and unlike denominators (C3) 
• Understand the concept of, or demonstrate with models or concrete materials, 

multiplication and division of fractions (C4) 
• Multiply fractions with whole numbers (C5) 
• Multiply fractions (C6) 
• Divide fractions (C7) 
• Compute fluently with fractions using all arithmetic operations (C8) 
• Use properties of numbers (e.g., associative property, distributive property, order 

of operations, various notations) when working or computing with fractions (C9) 
• Decompose a fraction into a sum of unit fractions (C10) 
• Demonstrate or explain the meaning and effects of arithmetic operations with 

fractions (C11) 
• Formulate algorithms or various methods to compute with fractions (C12) 
• Select appropriate method (e.g., mental math, paper and pencil, calculator) for 

computing with fractions (C13) 
 
Estimating with Fractions 

• Estimate fractional parts of a whole or a set of objects (E1) 
• Estimate or judge the size of fractions with or without the use of benchmarks (E2) 
• Estimate sums and differences when computing with fractions (E3) 
• Estimate products and quotients when computing with fractions (E4) 

 
Solving Problems with Fractions 

• Solve real-world problems involving fractions (SP1) 
• Use an appropriate estimation technique to estimate reasonable solutions to 

problems involving fractions (SP2) 
• Explain methods of solution when working with fractions (SP3) 
• Translate problem situations involving fractions into diagrams or models (SP4) 
• Determine the arithmetic operations needed to solve problems involving fractions 

(SP5) 
• Determine whether an exact answer or an estimate is needed when solving 

problems involving fractions (SP6) 
• Solve problems involving ratios or proportions (SP7) 

 
 



 

226 

APPENDIX B: 
 

EXAMPLES OF CODED INSTRUCTIONAL SEGMENTS FROM 
EACH OF THE FOUR TEXTBOOK SERIES 
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Reprinted by permission of Pearson Education, Inc., from Scott Foresman-Addison Wesley 
Mathematics, © 2004, by Charles, Crown, Fennell, Caldwell, Cavanaugh, Chancellor et al., published 
by Pearson Scott Foresman. 
 
Instructional Segment from the grade 2 textbook in the Scott Foresman series (pp. 
273-274) 
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Reprinted by permission of Pearson Education, Inc., from Scott Foresman-Addison Wesley 
Mathematics, © 2004, by Charles, Crown, Fennell, Caldwell, Cavanaugh, Chancellor et al., published 
by Pearson Scott Foresman. 
 
Instructional Segment Type:  Lesson 
 
Generalized Learning Expectations:  “Understand that a fraction represents part of a whole or set of 
objects and what the numerator and denominator represent with respect to parts of a whole or set of 
objects”, “Write a fraction that represents part of a whole or set of objects”, “Given a fraction, identify 
or represent that fraction with models or concrete materials” 
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Reprinted by permission of Pearson Education, Inc., from Scott Foresman-Addison Wesley 
Mathematics, © 2004, by Charles, Crown, Fennell, Caldwell, Cavanaugh, Chancellor et al., published 
by Pearson Scott Foresman. 
 
Instructional Segment from the grade 2 textbook in the Scott Foresman series (p. 283) 
 
Instructional Segment Type:  End-of-Chapter Feature  
 
Generalized Learning Expectation: “Compare/order fractions” 
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Reprinted by permission of Pearson Education, Inc., from Scott Foresman-Addison Wesley 
Mathematics, © 2004, by Charles, Crown, Fennell, Caldwell, Cavanaugh, Chancellor et al., published 
by Pearson Scott Foresman. 
 
Instructional Segment from the grade 5 textbook in the Scott Foresman series (p. 481) 

 
Instructional Segment Type:  End-of-lesson extra feature 
 
Generalized Learning Expectation:  “Add and subtract fractions with like and unlike 
denominators” 
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Reprinted with permission from Everyday Mathematics, © 2004, by Bell, Bretzlauf, Dillard, Hartfield, 
Isaacs, McBride, et al., published by Wright Group/McGraw Hill. 
 
Instructional Segment from the grade 6 textbook in the Everyday Mathematics series 
(Teacher’s Edition pp. 258-261, Student Math Journal p. 150) 
 
Instructional Segment Type:  Lesson 
 
Generalized Learning Expectations: “Determine the decimal equivalent for a given 
fraction”, “Determine the percent equivalent for a given fraction” 
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Reprinted with permission from Everyday Mathematics, © 2004, by Bell, Bretzlauf, Dillard, Hartfield, 
Isaacs, McBride, et al., published by Wright Group/McGraw Hill. 
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Reprinted with permission from Everyday Mathematics, © 2004, by Bell, Bretzlauf, Dillard, Hartfield, 
Isaacs, McBride, et al., published by Wright Group/McGraw Hill. 
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Reprinted with permission from Everyday Mathematics, © 2004, by Bell, Bretzlauf, Dillard, Hartfield, 
Isaacs, McBride, et al., published by Wright Group/McGraw Hill. 
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Reprinted with permission from Everyday Mathematics, © 2004, by Bell, Bretzlauf, Dillard, Hartfield, 
Isaacs, McBride, et al., published by Wright Group/McGraw Hill. 
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Reprinted with permission from Mathematics:  Applications and Concepts, © 2004, by Bailey, Day, 
Frey, Howard, Hutchens, McClain, et al., published by McGraw Hill-Glencoe. 
 
Instructional Segment from the grade 8 textbook in Glencoe’s Mathematics:  
Applications and Concepts series (p. 175) 
 
Generalized Learning Expectation:  “Solve problems involving ratios and proportions” 
 
Instructional Segment Type:  Game  
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From Connected Mathematics (Looking for Pythagoras) © 2002 by Michigan State University, Glenda 
Lappan, James T. Fey, William M. Fitzgerald, Susan N. Friel, & Elizabeth Difanis Phillips.  Published 
by Pearson Education, Inc., publishing as Prentice Hall.  Used by permission. 
 
Instructional Segment from the grade 8 textbook in the Connected Mathematics 
Project series (Looking for Pythagoras, p. 56) 
 
Instructional Segment Type:  Lesson 
 
Generalized Learning Expectation:  “Determine the decimal equivalent for a given fraction” 
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