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ABSTRACT 

 

The mathematical achievement for United States’ students is a continuing concern; a 

concern that has existed for more than 20 years (Kornell, 2012; Smith, 2002).  A reality exists 

that students are often baffled by mathematics.  The National Mathematics Advisory Panel 

(2008) stated in its Final Report: Foundations for Success that “The delivery system in 

mathematics education—the system that translates mathematical knowledge into value and 

ability for the next generation—is broken and must be fixed” (p. xiii).  Leone, Wilson, and 

Mulcahy (2010) suggested students’ willingness to engage in learning is influenced by the 

classroom environment and the engagement between the teacher and students.  While reading 

aloud has long been thought of as a means for increasing students’ engagement, reading abilities 

and proficiency, the last two decades have seen two events unfold which have increased the 

scope and context of reading aloud to children-the development of Interactive read-alouds and 

integration of children’s literature, including reading aloud, within content areas. 

The researcher collected data from a total of 121 students in grade three at three urban, 

Title I elementary schools in South Texas during a six week period.  All the teachers from each 

treatment group attended a required staff development.  The teacher from school A attended a 

workshop on Interactive read-alouds and the teachers from School B attended a workshop on 

how to implement read-alouds in the math curriculum.  The data were collected using two 

instruments of measure, the Pearson Math Topic Test and the Elementary Mathematics Attitude 

Survey (Guerra-Castañeda, 2013).  Descriptive statistics were used to describe the sample of 

participants. 

The results indicated that students who were in the Interactive read-aloud group had 

higher achievement in mathematics than students who were read-aloud to or students who 
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received no intervention at the p =.01, with a medium effect size.  Additionally, results from the 

mathematics survey indicated 47 percent of students in the Interactive read-aloud group enjoyed 

their mathematics class more than the students in the comparison group.   

The results of this study support the notion that Interactive read-alouds, when used in 

elementary third grade mathematics classes, can result in improved student achievement in 

mathematics, especially when compared to what is commonly known as “traditional” 

mathematics instruction.  This study intends to expand the current field of research regarding the 

use of Interactive read-alouds in mathematics classrooms and an awareness of the use of 

Interactive read-alouds and traditional read-alouds to teach mathematics skills and concepts. 
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Chapter I: Introduction 

The mathematical achievement for United States’ students is a continuing concern; a 

concern that has existed for more than 20 years (Kornell, 2012; Smith, 2002).  While the 

National Assessment of Educational Progress (NAEP) results of 2011 show a slight gain in 

mathematics from 1990 to 2011, authorities are still concerned about the teaching of 

mathematics because the gains have not been sufficient to meet the challenges of the future 

(Cotti & Schiro, 2005; Draper & Siebert, 2004).  In 1990, 50 % of the fourth grade students who 

took the NAEP had a basic level of mathematics of 50 %.  In 2012, 82 % of the students had a 

basic level of mathematics. While that comparison indicates growth, basic level means students 

are able to partially master the use of basic facts and perform simple computations.  At the same 

time, only 40 % of the students are scoring above the basic level in mathematics (National 

Center for Education Statistics, 2011). 

Students’ mathematics achievement is also recognized as being a problem at the state 

level.  According to the final 2012 Adequate Yearly Progress (AYP) results summary published 

by the Texas Education Agency (TEA) (2014), 47.5 % of campuses failed to meet AYP, with 

13.9 % of those campuses missing AYP based on the campuses’ mathematics performance.  This 

has been a problem in Texas for the past four years.  In 2011, the final AYP results revealed that 

25.7 % of campuses missed AYP, with 8.5 % of those campuses missing AYP based on their 

mathematics performance.  In 2010, 4.4 % of campuses missed AYP, with 1.6 % of these 

campuses missing AYP in mathematics.  The 2009 results indicated that 4.2 % of campuses did 

not meet AYP, with 1.9 % of the campuses missing AYP in mathematics performance.  These 

summary results from 2009 to 2012 show a 43.3 % increase of campuses missing AYP and a 12 

% increase of campuses missing AYP based on their mathematics performance.  This increase in 
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the number of campuses failing to meet AYP led to the creation of a new, more rigorous 

accountability and state assessment system established by the 80
th

 and 81
st
 Texas Legislatures 

passing of House Bill 3 (Texas Education Agency, 2013).  Closely associated with student 

achievement in mathematics is student attitude towards mathematics (Zakaria, Chin, & Daud, 

2010).  Elementary students frequently view mathematics as being difficult and boring (Farooq 

& Shah, 2008; Kislenko, Grevholm, & Lepik, 2005).  Farooq and Shah’s (2008) review of 

literature stated student attitude is based on values and beliefs that students bring with them from 

home and other prior experiences.  They concluded that because of these elements, children 

frequently view mathematics as being difficult and boring.  These negative attitudes contribute to 

low participation and achievement in mathematics.   

Krinzinger, Kaufmann, and Willmes (2009) found math anxiety begins to occur in first 

through third grade.  Their study revealed a relationship between math anxiety and math 

achievement.  Wu, Barth, Amin, Malcarne, and Menon (2012) confirmed math anxiety being 

seen as early as second grade.  This study showed math tasks that involved verbal reasoning and 

problem solving rather than basic facts and computation effected student’s attitude towards 

mathematics, which in turn effected student achievement. 

 Researchers (Akin, 2012; Manswell-Butty, 2001; National Research Council, 2001; 

Neale, 1969; Siskandar, 2013) have established that students’ attitudes in mathematics play an 

important role in their success in mathematics.  Neale (1969) stated, “something called ‘attitude’ 

plays a crucial role in learning mathematics…positive attitude toward mathematics is thought to 

play an important role in causing students to learn mathematics” (p. 631).  Manswell-Butty’s 

(2001) literature review reported that with more detailed development and emphasis of lessons 

and lesson planning, increased allotted time for instruction, use of small cooperative grouping, 
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and encouragement of student ownership and choice made a difference in students' learning and 

attitudes in mathematics. 

 A reality exists that students are often baffled by mathematics.  The National 

Mathematics Advisory Panel (2008) stated in its Final Report: Foundations for Success that 

“The delivery system in mathematics education—the system that translates mathematical 

knowledge into value and ability for the next generation—is broken and must be fixed” (p. xiii). 

Mathematics instruction in the elementary grades frequently involves worksheets and 

computation that is separate from the real world application of mathematics.  Authorities have 

recommended that mathematics instruction needs to engage students (Kohn, 1999; Leone, 

Wilson & Mulcahy, 2010).  Kohn (1999), in his book Moving Beyond Traditional Classrooms, 

demands the simplicity of “raising the bar” in our classrooms by relinquishing the passive role of 

rote learning and indulging in exploration and critical thinking to engage students.  Likewise, 

Leone, Wilson, and Mulcahy (2010) suggested students’ willingness to engage in learning is 

influenced by the classroom environment and the engagement between the teacher and students.    

Draper and Siebert (2004) advocated for providing authentic mathematical activities and 

integrating reading and writing into mathematics as methods that would encourage students to 

develop a deeper understanding of mathematical concepts.  Caparo and Caparo (2006) in turn, 

promoted the integration of speaking and writing in mathematics, which would provide a real-

world context from one person to another and increase student engagement.  These 

recommendations are in agreement with The National Council of Teachers of Mathematics’ 

(NCTM) (2000) recommendation which advocated the importance of communication and 

integration of the language arts within mathematics as a means to improve mathematics 

instruction.  The NCTM report stated, “students who have opportunities, encouragement, and 
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support for speaking, writing, reading, and listening in mathematics classes reap dual benefits: 

they communicate to learn mathematics, and they learn to communicate mathematically” (p. 60).  

 One of the ways to integrate reading and writing is to increase the use of children’s 

literature in mathematics instruction.  Different authors have called for the increased use of 

children’s literature as a means to promote students’ learning in the mathematics classroom.  

Kinniburgh and Byrd (2008) felt that the use of children’s literature in mathematics allowed 

students to find meaning and purpose in the abstract world of mathematical principles.  Stuart J. 

Murphy (1999), author of the popular MathStart books for kids pre-K to third grade, claimed 

“stories, especially illustrated stories, can engage children and help them connect mathematical 

ideas to their real life” (p. 122).  Other authors have stated that mathematical text integrated with 

children’s literature provided avenues for students’ exploration and discussion of ideas in ways 

that do not evolve innately from subject-area textbooks (Jenner, 2002; Kinniburgh & Byrd, 

2008).  The potential benefits of using children’s literature was noted by The NCTM (1989) in 

their statement, “Many children’s books present interesting problems and illustrate how other 

children solve them” (p. 27).  Students are able to relate the abstract concepts of mathematics to 

their personal lives through children’s literature. 

Integration of children’s literature into mathematics has steadily increased since the 

1990’s (Flevares & Schiff, 2014; Hellwig, Monroe, & Jacobs, 2000; Hunsader, 2004; 

Welchman-Tischler, 1992; Whitin & Wilde, 1992).  Current practice involves elementary 

classrooms using literature as a supplemental text in conjunction with the mathematics textbook.  

With children’s literature, students are taught basic mathematical concepts and skills in contexts 

that reach outside of the classroom (Burns, 2005), motivated to think and reason mathematically 

(Usnick & McCarthy, 1998), and engaged in problem-solving experiences (Melser & Leitze, 
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1999).  The use of children’s literature also builds students’ interest and appreciation for 

mathematics and literature (Welchman-Tischler, 1992), as well as promotes critical thinking and 

helps connect mathematical ideas to their personal experiences (Murphy, 2000).  Within Flevares 

and Schiff’s (2014) review of the literature, they addressed the five mathematical process 

standards: communication, representation, connections, problem solving, and reasoning and 

proof.  The authors identified rationales for integrating children’s literature in mathematics, such 

as to introduce manipulatives for hands-on instruction, to prepare students for mathematical 

skills and concepts, or to review a concept and skill.   

Hunsader (2004) described her development of a rubric assessing the content and literacy 

value of trade books when evaluating mathematical children’s literature and noted, “Engagement 

with literature provides a natural way for students to connect the abstract language of 

mathematics to their personal world” (p. 618).  The mathematics and literature connection helps 

students to scaffold mathematical problems and create a bond between the concrete and the 

abstract content of mathematics (Hellwig, Monroe & Jacobs, 2000; Hunsader, 2004; Nesmith & 

Cooper, 2010).  Kliman (1993) assessed 127 trade books recommended by mathematics textbook 

publishers using Schiro’s (1997) instrument to evaluate the quality of the children’s literature.  

Kliman found the literacy quality scored higher than the mathematical quality, but advocated the 

use of children’s literature as a way to craft mathematics to become more concrete and 

meaningful because the mathematical angle depicted in the literature can raise students' 

enjoyment and comprehension of literature.  Thus, the use of children’s literature in a 

mathematics classroom intensifies mathematics instruction through the use of real world 

contexts. 
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Other authors (Beard, 2003; Tucker, Boggan, & Harper, 2010; Sammons, 2011) have 

advocated the use of children’s literature in the elementary classroom as a way to develop and 

apply communication skills in the language of mathematics and construct mathematical concepts 

through developmentally appropriate practices.  Beard (2003) supported the use of children's 

literature in mathematics instruction.  Her dissertation study revealed that many students do not 

find mathematics significant because they do not understand how it relates to their daily lives.  

When teachers use appealing children's literature related to their lives to teach math skills and 

concepts, students see how people use math on a daily basis and can then apply those math 

concepts to their own lives.  Tucker, Boggan, and Harper (2010) showed that using children's 

literature to teach mathematics concepts helped students connect their simplistic ideas with the 

abstract language and symbols of mathematics. 

Teachers have read to students for decades.  Smith (2002), in her book History of 

American Reading Instruction, noted that adults have read aloud to each other and children for 

decades.  She also suggested that reading aloud to children was a major vehicle for helping 

students learn to read.  Barrentine (1976) pointed out that for years elementary teachers have 

used read-alouds as a cornerstone to introduce students to the pleasures of reading.  In fact, 

numerous resources exist for parents and teachers with ideas of how to effectively read aloud.  

These resources include traditional print and on-line websites.  A traditional read-aloud would 

include an adult reading from a children’s literature book to a class or group of students.  As a 

strong advocate for reading aloud to children, Trelease (2006), not only offered ideas for 

effectively reading aloud, but also presented reasons for reading aloud.  He maintained that when 

an adult reads aloud to a child, three things are happening: (1) a pleasure connection is being 

made between the child and book, (2) parent and child are learning something they’re sharing 
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(double learning), and (3) adults are pouring sounds and syllables called words into the child’s 

ears (p. 33).  Furthermore, through the process of being read to, the child is creating background 

knowledge and the model reader is allowing the child to “educate the heart with life experience 

and stories about life experience” (Trelease, 2006, p. 48). 

While reading aloud has long been thought of as a means for increasing students’ reading 

abilities, the last two decades have seen two events unfold which have increased the scope and 

context of reading aloud to children-the development of Interactive read-alouds and integration 

of children’s literature, including reading aloud, within content areas. 

An Interactive read-aloud, also known as “shared reading” occurs when a teacher, or an 

adult who is modeling reading orally, has the students intentionally interact with the materials 

being read and the reader (Courtade, Lingo, Karp, & Whitney, 2013; Fountas & Pinnell, 2006).  

According to the National Early Literacy Panel (2008), an Interactive read-aloud differs 

significantly from a traditional “read-aloud.”  With an Interactive read-aloud, the adult or teacher 

is reading a children’s literature book to a group or class and at the same time actively involving 

the students with questions about the text, as well as making real-world connections within the 

literature.  Interactive read-alouds allow students to actively participate in the questioning, 

reasoning, and inferring of the text that is being read aloud.  Thus, interacting with read-alouds 

empower students to develop, design, and support their ideas within the classroom (Wiseman, 

2011). 

The teaching of reading and writing across the curriculum triggers “the belief that the 

goal of all content-area teachers should be to help their students learn to read and write in their 

fields” (Draper & Siebert, 2004, pg. 927).  Hence, teachers should integrate innovative ways of 

merging their classroom teaching within and amidst other content areas.  The practices of an 
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Interactive read-aloud and the teaching of mathematics skills are one example of integration 

between two content areas.  

The purpose of this study was to investigate whether either of two methods, using read-

alouds with children’s mathematics related trade books or using Interactive read-alouds with 

children’s mathematics related trade books, increases third grade students’ mathematics abilities 

and attitudes.  

Theoretical Framework 

  Vygotsky’s Social Learning Theory (1978) pointed out that learning occurs through 

interactions and communications with others.  He argued that language is the main functioning tool 

that allows for development in thinking and reasoning in reading and writing.  Vygotsky proposed 

that learning is social, integrated with other events, and interactive.  He stated, “What children can do 

with the assistance of others might be in some sense even more indicative of their mental 

development than what they can do alone” (p. 85).  He advised “that learning takes place through the 

interactions students have with their peers, teachers, and other experts” (Neff, n.d., p. 1).  Vygotsky 

(1962) assumed the following: (1) Learning is a social activity, (2) Learning is integrated, and (3) 

Learning requires student interaction and engagement in classroom activities (p. xx).  For students to 

construct and make meaning of new mathematical concepts, they must have interaction with those 

concepts and in different situations. 

Related to Vygotsky’s theory of learning is the notion of Inquiry-based learning.  Inquiry- 

based learning can be traced back to John Dewey (1902).  Dewey believed that education was 

synonymous with growth.  As a result, growth would lead to further growth, and the aim of 

education was additional education (and learning).  Dewey (1922) believed, “…give the pupils 

something to do, not something to learn, and the doing is of such a nature as to demand thinking, 

or the intentional noting of connections; learning naturally results” (p. 181).  Thus it follows that 
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in order to be educated and learn something, an experience has to be built on or linked to prior 

experiences and connections.  Inquiry-based learning allows for a student-centered approach 

which uses students’ existing schema to integrate new understandings with previous learning 

(Lemlech, 1998) while influencing students’ attitudes as they seek new answers (Slavin, 2006).  

Because mathematics is often taught in a manner that is neither interactive or inquiry based 

(Ferguson, 2010), students are frequently not engaged, do not have a positive attitude towards it, 

and do not develop a grasp of mathematical concepts.  The goal of inquiry-based learning is to 

engage students in activities while providing them with an opportunity to interact with others and 

understand concepts more accurately than with the direct instruction of mathematics skills alone.  

Witt (2010) conducted an action research study that implemented inquiry-based instruction in a 

mathematics classroom.  The purpose of Witt’s study was to examine the impact of using 

inquiry-based instruction in a middle school mathematics classroom.  The findings concluded 

that a 40 % growth from pretest to posttest occurred with the inquiry-based instruction.  Witt 

noted, “inquiry-based learning develops independent problem-solving and critical-thinking skills 

in students” (p. 272).   

Children’s mathematics related literature is a vehicle that offers increased interaction 

among students.  Various authorities have noted that while the use of children’s literature in 

mathematics can be beneficial, a critical factor is how the children’s literature is used in the 

classroom (Capraro & Capraro, 2006; Hunsader, 2004; Shatzer, 2008).  Presenting the children’s 

literature in a manner that allows for increased student interaction with each other and the 

materials is consistent with inquiry-based learning.  Interactive read-alouds in mathematics have 

been presented as a means of achieving both inquiry-based and interactive learning (Hintz & 

Smith, 2013; Sammons, 2011).  Regie Routman (2000) described interactive learning as 
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collaboration and social interaction through meaningful conversations.  Through this type of 

interactive learning, knowledge and ideas are challenged, different points of view are 

acknowledged, decision making is collaborative, and student voice is recognized.  

The use of both children’s literature in mathematics and interactive read-alouds are 

activities that according to Ruddell and Unrau’s Socio Cognitive Model of Reading (2002) 

should produce growth in learning, reading, and comprehension of materials (including 

mathematics).  This model of reading focuses on the construction of knowledge through a 

process that incorporates the reader, the text (material to be learned), and the teacher.  

Meaningful and purposeful interactions between these factors allows for the reader to construct 

an understanding of the material being read and/or studied.  This model views learning and 

comprehension as a result of the constant interaction between the environment and the learner. 

Ruddell and Unrau’s Socio Cognitive Model of Reading, as shown in Figure 1, begins 

with the reader’s prior life experiences.   

Figure 1 

Ruddell and Unrau’s Socio Cognitive Model of Reading 

 
 

The reader factor contains two conditions: (1) affective conditions, which includes 

motivation to read, values and beliefs about reading and school, and (2) cognitive conditions, 

which includes background knowledge of language and understanding of social interaction in the 
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classroom.  The second factor, the teacher, is a replicated image of the reader factor.  The two 

conditions within the second factor are based on life experiences: (1) affective conditions which 

consist of instructional beliefs and philosophy on motivation to engage, values and beliefs about 

instructional practices, and (2) cognitive conditions which consist of conceptual and instructional 

knowledge.  The third factor in the model, text and classroom context, is centered between the 

reader and the teacher.  For that reason, the text and classroom context symbolizes the merging 

of meaning when interaction with text is represented by the reader and the teacher.  

Simultaneously, the reader and teacher initiate the construction process of making meaning with 

the text.  Ruddell and Unrau described their model as “a constructivist perspective of learning” 

(p.1510).  They believed that “The teacher creates an instructional environment in which 

students are involved in active comprehension as they confront and solve authentic problems.  

This environment places an emphasis on meaningful dialogue, negotiated meaning, and 

understanding” (p. 1510).  This model supports the notion of implementing interactive read-

alouds and traditional read-alouds in the classroom and the affect they produce in the 

instructional environment. 

 Embedded within Ruddell and Unraus’s model is the reader or learner’s attitude.  The 

concept of attitude can be thought of as “a favorable attitude with high action readiness” 

(Ruddell & Unrau, 2004, p. 1444).  Mathewson (1994) viewed attitude as being so important in 

the learning of something that he created the Attitude-Influence Model, as shown in Figure 2.   
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Figure 2 

Attitude- Influence Model 

 

In this model, attitude influences intention, and intention to study and/or read influences 

willingness to read a variety of contexts and genres.  Reading materials of different genres and 

content positively influences motivation and ability in a content area (in this case mathematics). 

 The purpose of the Attitude-Influence Model is to enhance a reader’s attitude toward 

reading and positively influence the intention to read a variety of contents and genres.  Thus, 

reading in the content area of mathematics enhances a student’s attitude and overall ability in the 

content area of mathematics.  Ruddell and Unrau (2004) presented 10 instructional factors that 

were derived from the Attitude-Influence model.  These 10 factors stressed the interaction among 

positive attitude, reading, varied materials, improving comprehension, and content achievement.  

Two of these factors directly relate to integrating the use of mathematics related trade books into 

instruction and using Interactive read-alouds.  These factors are that teachers “Persuade students 

that various content, genres, and authors are worth reading” (Rudddell & Unreau, 2004, p. 1454) 

and that teachers “Develop favorable attitudes toward content to stimulate content area reading” 

(p. 1457).  The use of children’s literature, such as mathematics related trade books, “persuade 

students that various content, genres, and authors are worth reading…..” (pp. 1454-1457).  



 

13 
 

 

Consequently, these instructional implications support the study of implementing children’s 

literature in a content area, such as mathematics and the affect it has on students’ attitudes 

towards mathematics.  

Purpose of the Study 

The purpose of this study was to examine the effects of using Interactive read-alouds and  

read-alouds with mathematics related literature in third grade mathematics classrooms and the 

impact these activities had on students’ mathematics achievement and attitudes.  The following 

questions will guide this study: 

1. How does the use of Interactive read-alouds and traditional read-alouds with  

mathematics trade books in grade-three mathematics classrooms affect student 

achievement while controlling for students’ characteristics? 

2. How does the use of Interactive read-alouds and traditional read-alouds with  

mathematics trade books in grade-three mathematics classrooms affect students’ 

attitudes towards mathematics while controlling for students’ characteristics? 

The following terms are defined for the purpose of this study: 

Children’s literature: refers to trade books used as a supplement to the content-area 

textbook. 

Interactive read-aloud: refers to the interaction between the teacher and student during the 

read-aloud, allowing for questioning, reasoning, and inferring of the text to occur. 

Mathematics trade books: refers to children’s literature books that relate to mathematic 

contexts. 

Traditional read-aloud: refers to a teacher who reads orally to students. 

Student achievement: refers to students’ scores from their Pearson math topic tests. 
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Student attitude: refers to students’ scores from their Elementary Mathematics Attitude 

Surveys. 

Summary of the Chapter 

This chapter provided an overview of this study, which explored the use of Interactive 

read-alouds in a mathematics classroom using children’s literature.  

The chapter first explored the significance of students’ achievement and attitude in 

mathematics.  Two theoretical frameworks and models were discussed, which helped to guide 

this study.  Theoretically, this study is aligned with the works of John Dewey and Lev Vygotsky, 

and thus are consistent with the Constructivist theory.  Finally, integrating literacy into a 

mathematics classroom through the use of Interactive read-alouds is an innovative way to merge 

reading and content area instruction. 
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Chapter II: Literature Review 

 This section reviews the literature that is pertinent to the study on the effects of 

implementing Interactive read-alouds and traditional read-alouds with the use of children’s 

mathematical literature trade books in elementary mathematics classrooms. The chapter is 

organized into the following sections:  (1) Student Achievement, (2) Student Attitude, (3) 

History of Reading-Aloud, (4) Benefits of Read-Alouds, (5) Interactive Read-Alouds, and (6) 

Children’s Literature and Mathematics. 

Student Achievement  

Goddard, Sweetland, and Hoy (2000) noted elementary students’ mathematic 

achievement has been a topic of conversation in the United States for over two decades.  During 

this time period, educators have examined elementary mathematics achievement through a 

variety of lenses. The result of these examinations has been a large body of research and 

opinions stressing that the achievement of United States’ elementary students in mathematics is 

lagging behind where it needs to be in order for students to advance to higher levels of 

mathematics (Benitez, 2014; Tiongson, 2005) or, for that matter, for them to possess a level of 

mathematics literacy that will allow them to function in tomorrow’s world (Stevens, Olivarez, 

Lan, & Tallent-Runnels, 2004; Wilkins & Ma, 2003). 

The National Center for Education Statistics (NCES) administers the National 

Assessment of Educational Progress (NAEP) every two years, measuring the achievement of 

fourth, eighth, and twelfth grade students in core subjects.  From 1990 to 2011, the average 

fourth grade NAEP mathematics score increased from 213 to 241, a total of 28 points.  One of 

the reasons given for this substantial increase was the alignment of the NAEP mathematics test 

with the National Council of Teachers of Mathematics (NCTM) standards (Lubienski, 2007; 
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National Center for Education Statistics, 2011).  In addition, during this time period, the No 

Child Left Behind Act (2001) was passed. This act focused on the development of research based 

strategies to be incorporated into practice and for increased accountability in the core subjects of 

reading and mathematics.  Lubienski (2007) stated that the improvement in the NAEP 

mathematics scores validated that instructional changes in practice can be effective and improve 

students' achievement. 

The Organisation for Economic Co-operation and Development administers the 

Programme for International Student Assessment (PISA) every three years, which measures the 

achievement of 15-year-old students in mathematics, reading, and scientific literacy.  The United 

States performed below average on the 2012 PISA assessment, ranking 26 out of 34 countries 

with a mean score of 481 in mathematics.  PISA scores indicated that 26% of United States’ 

students did not reach Level 2 of mathematics proficiency and only 2% of students reached 

Level 6, the highest level of performance.  The PISA (2012) results indicated the following 

strengths and weaknesses of United States’ students in mathematics : (1) students in the United 

States were stronger in interpreting mathematical results rather than formulating a real-world 

problem into mathematics, (2) students in the United States had particular strengths in 

cognitively less-demanding critical thinking or handling well-structured formulas, (3) students in 

the United States revealed particular weaknesses in higher cognitive demands, such as real-world 

translating and interpreting mathematical situations and terms, and (4) students in the United 

States students  struggled with mathematical literacy tasks.   

PISA scores are aligned with the indicators at the state level which reveal that elementary 

students’ mathematical achievement is below an acceptable level.  Cruse and Twing (2000) 

noted that the state of Texas has implemented state mandated tests in reading and mathematics 
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for 34 years, and while the tests have undergone revision, the results at the fourth grade level 

indicate a pattern of under achievement in mathematics. 

In 2012, the State of Texas Assessment of Academic Readiness (STAAR) replaced the 

Texas Assessment of Knowledge and Skills (TAKS) (Texas Education Agency [TEA], 2014). 

The STAAR testing program includes tests for students in grades three through twelve which 

measure the Texas Essential Knowledge and Skills (TEKS) curriculum standards. For grades 

three through eight, students are assessed in the subjects of mathematics, reading, writing, and 

science.  Likewise, for grades ninth through twelfth, students are assessed in the subjects of 

mathematics, reading, writing, English, U.S. history, and science.  The STAAR is rigorous with a 

higher cognitive complexity level at each grade level.  As outlined by the Texas Education 

Agency (TEA) (2014), process skills in mathematics are assessed in context, not in isolation.  

Overall, the assessment focuses on readiness for success in subsequent grades and courses and 

ultimately for college and career (TEA, 2014).  From 2013 to 2014, there was a slight increase in 

the STAAR mathematics scores for grades three through eight.   With the exception of seventh 

graders, STAAR scores indicated that students who achieved Level II Satisfactory mathematics’ 

scores improved from 1% to 4%.  The mathematics scores ranged from 70% to 79%.  Although 

improvement was noted, Texas Education Commissioner Michael Williams in addressing the 

stagnant scores stated, “These results are telling us that our students need support now” (Weiss & 

Lathrop, 2014, p. 1).  

The international, national, and state assessments all indicate that the mathematics 

achievement of United States’ elementary students is an issue. These results are supported by a 

series of independent studies (Kilpatrick, Swafford, & Findell, 2001; Richland, Stigler, & 

Holyoak, 2012).  Kilpatrick, Swafford, and Findell (2001) acknowledged that too many United 
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States’ students are leaving elementary and middle school with inadequate mathematical 

knowledge.   They recognized and recommend five strands of mathematical proficiency to be 

implemented in kindergarten through the eighth grade in order to develop mathematical 

proficiency.  These five strands include: 

 (1) The integrated and balanced development of all five strands of mathematical 

proficiency should guide the teaching and learning of school mathematics,  

(2) Teachers’ professional development should be high quality, sustained, and 

systematically designed and deployed to help all students develop math,  

(3) The coordination of curriculum, instructional materials, assessment, instruction, 

professional development, and school organization around the development of 

mathematical proficiency should drive school improvement efforts  

(4) Efforts to improve students’ mathematics learning should be informed by scientific 

evidence, and their effectiveness should be evaluated systematically, and  

(5) Additional research should be undertaken on the nature, development, and assessment 

of mathematical proficiency. (p. 409-410)   

Richland, Stigler, and Holyoak (2012) conducted a study on community college students 

who were placed into remedial math classes upon entering college.  The findings from this 

research identified a number of community college students in the United States who could not 

perform satisfactorily on basic mathematical assessments, even though they had successfully 

completed their required high school math courses. Their research identified teachers who are 

currently using flexible, comparative reasoning and developmentally appropriate strategies 

where students can make connections.  The researchers revealed the conceptual understanding of 

comparing representations and making connections in mathematics was missing in the United 
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States K-12 mathematics instruction, and United States teachers are not currently providing 

students with these types of opportunities within their mathematics instruction.         

Student Attitude  

          Haladyna, Shaughnessy, and Shaughnessy (1983) established the following definition of 

attitude toward mathematics, “Attitude towards mathematics is defined as a general emotional 

disposition toward the school subject of mathematics” (p. 20).  Different authors have reported 

that “fear,” “anxiety,” and “hate” are just a few words students have used to describe their 

feelings towards mathematics (Border, 2008; Haladyna, Shaughnessy, & Shaughnessy, 1983; 

Ma, 1999; Ma & Kishor, 1997; Neale, 1969; Wilkins & Ma, 2003). These same authors have 

noted their concern over these negative attitudes and the impact they could have on mathematics 

achievement.   Neale (1969) believed that attitude plays an essential role in learning 

mathematics.  His opinions on attitude led him to postulate two recommendations that he 

believed could eventually turn reluctant students into excited mathematicians, “First, certain 

attitudes toward or beliefs about mathematics are important objectives of instruction.  Second, 

positive attitude toward mathematics plays an important role in causing students to learn 

mathematics” (p.631).   

Boaler (2008) stated that “far too many students in America hate math and for many it is 

a source of anxiety and fear” (p. 88).  The National Research Council (2001) noted that a 

student’s attitude towards mathematics is productive when there is a tendency to detect meaning 

in mathematics and to perceive it as both useful and worthwhile.  The council believed that a 

continual determination in learning mathematics would strengthen, and student’s would see 

themselves as an effective learner and achiever of mathematics.  This report also linked attitude 

with achievement. 
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A series of research studies have supported the idea that a positive relationship exists 

between a student’s attitude and mathematics achievement (Akin, 2012; Siskandar, 2013).  

Siskandar (2013) investigated self-efficacy and motivation as a predictor for mathematics 

achievement.  The study was conducted in 294 elementary schools with sixth grade students. The 

results indicated a positive and significant relationship between attitude and achievement in 

mathematics.  Siskandar noted, “students’ attitude determines and contributes to achievement” 

(p. 230).  Those students who are highly motivated and engaged in the mathematics classroom 

experience greater success.  Akin (2012) surveyed male and female undergraduate students from 

a public Turkish university to examine the relationships between achievement goal orientation 

and math attitudes.  Akin cited Ames’ (1992) goal orientation as an “integrated pattern of beliefs, 

attributions, and affect that produces intentions of behavior” (p. 237).  Akin’s findings showed 

achievement goal orientation as a factor of math attitude.  Students who scored high in the 

learning approach goal orientation were more likely to have a positive attitude toward math.   

While studies have found that relationships exist between attitude and mathematics 

achievement, the research is not in agreement on the strength of or causal nature of attitude 

influencing achievement. Ma and Kishor (1997) conducted a meta-analysis to integrate and 

summarize findings from a sample of 113 primary studies on the relationship between student 

attitude and achievement toward mathematics.  The findings revealed a statistically significant 

correlation but not strong enough for acceptance as educational practice in the field of 

mathematics.  Mensah, Okyere, and Kuranchie (2013) in a meta-analysis of the research on the 

relationship between student attitude and achievement found that the relationship was 

inconclusive.  They reported, “Some researches have demonstrated that the correlation between 

attitude toward mathematics and achievement in mathematics was rather weak and could not be 
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considered to be of practical significance” (p. 134).  While neither of the meta-analyses found 

strong support for the relationship between students’ attitudes and mathematics achievement, 

Matt and Cook (2009) noted that any meta-analysis is limited by the quality of the individual 

studies examined, which may lead to invalid inferences.  Fraenkel and Norman (1993) also noted 

that larger, single studies might be more reliable as a measure of effectiveness than meta-

analyses. 

While the research supporting the notion of a causal relationship between achievement 

and attitude is inconclusive, the work of Haberman (1991), Hollins (1993), and Rose (1985) 

maintains the idea that focused, scaffolded, and interactive instruction can negate the impact of 

negative belief.  Haberman (1991) observed urban classrooms in order to find examples of what 

he believed was “the pedagogy of poverty” (p. 290).  He believed the pedagogy of poverty was 

not a type of methodology, theory, or best practice, but a “ritualistic act” (p. 292) that was 

comprised of indirect activities involving teachers who established trust and involved their 

students in meaningful activities.  The implementation of the ritualistic act and involvement with 

the students and their learning determines the behaviors that students practice and their self-

concepts as learners and individuals within the classroom and with the learning.  The belief that 

having an innate ability enabled a person to be successful in mathematics and conversely not 

having an innate ability meant a person would not succeed is inaccurate.  Sammons, in his 2011 

book, Building Mathematical Comprehension, revealed that confident mathematicians are able to 

intensively apply math, which increases their skill and confidence about mathematics.  This view 

aligns with Vygotsky’s (1978) Zone of Proximal Development (ZPD), in which learners acquire 

ownership of their problem solving process through scaffolding, allowing students to fully 
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engage in math-related discovery activities.  Providing the mathematic learner with a clear 

picture of the abstract content found within mathematics. 

 Within the concept of student attitude is the agreement among mathematics educators that 

classroom teachers need to be aware of students’ attitudes.  A review of the literature found 

research that investigated and assessed students’ mathematics attitudes. However, much of the 

focus of recent research on attitude toward mathematics is focuses on secondary and higher 

education learners (Bruun, 2004; Champion et al., 2011; Hill, 2002).  Hemmings, Grootenboer, 

and Kay (2011) developed and administered The Maths Attitude survey to students 12 to 13 

years of age to gather data about student attitude toward mathematics.  Likewise, Bruun’s (2004)  

Mathematics Attitude Survey and Hill’s (2002) Integrated Mathematics Attitude Survey were 

both administered to students in sixth grade.  Adelson and McCoach (2011) recognized a need 

for a mathematics attitude survey in the primary grades and developed the Math and Me Survey, 

which measured third through sixth grade students attitudes towards mathematics.  The need for 

the Math and Me survey was based on lack of an attitude survey fitting the needs of an 

elementary mathematical students capability and readability.  After content validation, 

exploratory and confirmatory factor analysis, item response theory, and reliability and external 

validity was conducted, The Math and Me Survey produced two scales: (1) Mathematical Self-

Perceptions and (2) Enjoyment of Mathematics.  Researchers found that “because of its 

developmentally appropriate vocabulary, the applicability of the items to both traditional and 

reform-based mathematical curriculum…will be a useful instrument to administer to younger 

students” (p. 242).  The focus of this survey concentrated on students’ attitudes toward 

mathematics in a regular textbook-driven mathematic instructional classroom and not on their 
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feelings or their comfort level toward mathematics in a workshop-driven atmosphere, which 

included mini-lessons, literacy stations, and independent activities.  

History of Reading Aloud 

Reading aloud has historically been a common practice in society.  Manguel (1996) 

studied the history of reading aloud and presented St. Benedict’s guidelines for listening to read-

alouds for the purpose of spiritual benefit.  He noted that lectors were brought into Cuban cigar 

factories to read aloud to workers in order to educate them on the country’s political happenings.  

Author Leo Tolstoy discovered the importance of teachers reading aloud to children who are 

learning to read the same way a mother would read aloud to her child (Taylor, 1983).  Thus, 

read-alouds have been and continue to be an important part of our history.  

For the past 30 years, Jim Trelease has been a proponent of reading aloud.  His Read 

Aloud Handbook (1982, 2006), has offered guidance to parents and educators on the practices of 

reading aloud.  In addition to recommendations on how to read aloud, he stated that read-alouds 

have played an important role in the daily lives of elementary school children.  Trelease (2006) 

noted that most educators fail to acknowledge what he considers to be the two most basic reading 

facts of life: human beings are pleasure centered and approach what they like and  reading is an 

accrued skill.  He wrote, “The more you read the better you get at it” (p. 5).  Thus, both skills are 

needed and work together.  Students will then be more willing and interested in the purpose of 

literature in their daily lives. 

 Trelease’s recommendation about reading aloud is supported by a range of reading 

authorities.  Rasinski and Padak (2000) recommended that read-alouds should be a routine in 

every class and in every content area. They felt that reading aloud especially benefited struggling 

students.  Fountas and Pinnell  (2006) noted the potential benefits of reading aloud to students. 
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Reading aloud one to two books each day from kindergarten through eighth grade would allow 

an experience of over 1,600 to 3,200 books for the individual child. Many studies show that the 

implementation of read-alouds benefits students’ comprehension, vocabulary (oral language and 

developmental), and motivation towards reading (Beck & McKeown, 2001; Beck, McKeown, & 

Kucan, 2002; Ecroyd, 1991; Hoffman, Roser, & Battle, 1993; Isbell et al., 2004; McGee & 

Schickedanz, 2007; Meyer et al., 1994; Morrison & Wlodarczyk, 2009; Rasinski, 2003; Santoro, 

et al., 2008; Sipe, 2002; Tunnel & Jacobs, 1989).  Morrison and Wlodarczyk (2009) described 

evidence-based instructional practices that encouraged first graders’ motivation and engagement 

with texts.  The authors observed and identified students who were read aloud to and required to 

engage with text while making connections and having meaningful discussions.  Such behavior 

enhanced their understanding and helped engage students with their target learning goal.  McGee 

and Schickedanz (2007) recommended repeated interactive read-alouds in preschool and 

kindergarten as a strategy to actively involve and engage students in analytic talk and thinking.  

They concluded, “while repeated interactive story reading is certainly not the only strategy used 

to enhance vocabulary and comprehension in these programs, it is the most systematic approach” 

(pg. 750).   

  These ideas are further supported by additional research on reading aloud (Isbel et al., 

2004; Meyer et al., 1994; Mouat, 1962; Oueini et al., 2008; Polette, 2005; Terblanche, 2002; 

Wiseman, 2010).  Terblanche (2002) suggested reading aloud to children gives new 

understandings on innumerable content areas that can sometimes only be encountered through 

books.  Oeuiniet al. (2008) conducted a case study on the impact of a read-aloud strategy in a 

kindergarten classroom on students’ vocabulary development and comprehension.  The 10-week 

study involved two teachers reading storybooks and engaging students in meaningful discussions 
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while reviewing unfamiliar vocabulary words through context clues.  The findings revealed 

significant gains in the students’ vocabulary and comprehension skills.  The authors concluded 

that students were using new vocabulary words and engaging in discussions of read-aloud 

stories.  Furthermore, Wiseman (2011) used data from a nine month ethnographic study in a 

kindergarten classroom to describe how the teacher’s approach to create meaningful knowledge 

was constructed orally and interactively using four main ways: confirming, modeling, extending, 

and building throughout the interactive read-alouds.  The study found that the teacher and 

students were actively establishing connections between prior experiences and new knowledge 

within the text.  Wiseman concluded, “it [teacher’s approach] lead to a positive and accepting 

classroom environment has been found to increase engagement and academic performance” (p. 

437). 

Giving students the opportunity to hear written language read aloud, allows for 

accessibility in developing their own usage of language. Clay (2004) stressed the impact of 

reading aloud on a child’s language development.  She stated that children “hear text structures 

that expose them to language beyond their control.  Reading aloud to children of any age will 

sketch for them a landscape of features into which their own language usage may expand” (p. 

10).  Heath (1978) commented that “classroom language has overriding rules that reflect the 

teacher’s authority to decide who speaks, on what topics, and for how long” (p. 6).  In other 

words, the teacher implements conversational mode.  The conversation between the teacher and 

the students creates a profound classroom environment.  The National Research Council (Snow, 

et al., 1998) stated, “Adults help children make connections between new situations and familiar 

ones.  Children’s curiosity and persistence are supported by adults who direct children’s 

attention, structure experiences, support learning attempts, and regulate the complexity and 
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difficulty levels of information for children” (p. 61).  Without a doubt, teachers guide and 

facilitate the students through an interactive talk- based instruction that activates their prior 

experiences and scaffolds their ways of learning and their learning environment.  Cazden (1981) 

expressed, “Children will use language more fully if there is something of importance to them to 

communicate, that is, of importance to them, not to the teacher” (p. 87).  In other words, the 

decisions teachers make regarding the topics for discussion matter.    

In their review of research, Fisher, Flood, Lapp, & Frey (2004) concluded that read-

alouds implemented effectively can contribute to students’ comprehension development and 

build background knowledge, language, and listening comprehension skills that all readers need.  

Beck and McKeown (2001), In Becoming a Nation of Readers, the Commission on Reading 

noted, “the single most important activity for building the knowledge required for eventual 

success in reading is reading aloud to children (p. 23).  The National Research Council (Snow, 

Burns, & Griffith, 1998) concurred with Beck and McKeown and recommended the use of read-

alouds.  Furthermore, several researchers have provided support for the notion that reading aloud 

to children can increase students’ oral language (Cazden, 1981, 2001; Chall, 1983; Isbell, Sobol, 

Lindauer, & Lowrance, 2004), listening comprehension skills (Morrow & Gambrel, 2002; Teale, 

1986), as well as improve comprehension and vocabulary (Beck, McKeown, & Kucan, 2002; 

Rasinksi, 2003; Santoro et al., 2008), and build motivation (Gambrell, 1996; Gambrell, Palmer, 

& Codling, 1993; Gambrell, Palmer, Codling, & Mazzoni, 1996; Guthrie & Wigfield, 2000; 

Marinak & Gambrell, 2008).   

The contribution of read-alouds to students’ comprehension development has held the 

interest of numerous researchers (Santoro, Chard, Howard, & Baker, 2008; Sharlack, 2008).  

Santoro et al. (2008) developed and studied The Read-aloud Project.  This project emerged as an 
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extension of previous research and created a framework for teaching comprehension to first 

grade students during their read-aloud time.  The researchers sought to determine whether their 

instruction affected comprehension, and they assessed the performance of those students who 

were most at risk for overall reading and comprehension difficulties, as well as students who 

were on track for successful reading development.  Previous research revealed three links 

between classroom instruction and student comprehension: text structure, text-focused 

discussions, and vocabulary.  They compared the performance of students who participated in 

the read-aloud curriculum with students from classrooms where teachers used their own read-

aloud texts and procedures. The authors concluded that “read-aloud time is an ideal opportunity 

to build comprehension through the use of oral language activities, listening comprehension, and 

text-based instruction” (p. 407).  As a result, students’ comprehension thrived and they were able 

to articulate and provide in-depth retellings of the text.  Scharlach (2008) designed a 

comprehensive framework, START (Students and Teachers Actively Reading Text), to improve 

classroom reading instruction by modeling and using strategies during teacher read-alouds.  She 

conducted a study with third grade reading classrooms to investigate its effectiveness.  The 

purpose of the study was to enhance reading comprehension instruction, students’ 

comprehension, and students’ use of the comprehension strategies.  This study was conducted in 

five third grade reading classrooms, with two treatment groups implementing START and a 

control group.  The findings from this study concluded that there was significant improvement in 

reading comprehension for those students in the START groups, from struggling to advanced 

readers.  Scharlach (2008) concluded, “it is an easy-to-implement instructional framework that 

provides appropriate strategy instruction for all readers regardless of reading achievement level.  
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The framework met students’ diverse needs through modeling, scaffolding, and student choice of 

independent reading materials” (p. 30). 

Within the last 30 years, researchers have recognized a connection between vocabulary 

knowledge and reading comprehension (Beck, Perfetti, & McKeown, 1982; Cunningham & 

Stanovich, 1997; Hiebert & Kamil, 2005; Stahl & Nagy, 2006).  Bravo, Hiebert, & Pearson 

(2007) characterized vocabulary as a “critical factor in building proficiency in reading” (p. 140).  

Research shows that students who begin school with more vocabulary knowledge have a 

tendency to heighten their comprehension of the texts they read, which allows for an increase in 

their overall vocabulary acquisition.   Researchers in the field of vocabulary instruction agreed 

with the belief that students’ vocabulary knowledge can have an impact on their reading ability 

across the various subjects and throughout their school careers (Biemiller, 2004; Juel et al., 2003; 

Stahl & Stahl, 2004).  As a result, the spoken and written words from a person’s vocabulary 

affects others’ opinions of how intelligent or educated a person is (Beck et al., 2002; Stahl & 

Nagy, 2006).   

In writing about the importance of read-alouds as a vehicle for enhancing a child’s 

language, Kindle (2009, 2010) noted, “Read-alouds fill the gap by exposing children to book 

language, which is rich in unusual words and descriptive language” (p. 202).  Reading aloud has 

become recognized as an important vehicle for developing vocabulary (Biemiller & Boote, 

2006).  Biemiller and Boote’s (2006) review of literature identified storybook reading as the 

foundation of vocabulary development among younger students. 

With the use of successfully practiced read-alouds, McGee & Schickedanze (2007) 

recognized a “systematic approach to developing children’s understanding of vocabulary, such as 

inserting short definitions of words and phrases during reading” which would provide students 
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an abundance of vocabulary instruction (p. 743).  Accordingly, the teacher’s instructional 

practices should contain intense, interactive, and involved instruction for students to solely 

comprehend a word and then the text.   

Interactive Read-Alouds 

As practiced in colonial America, reading “was often interactive as well as collaborative.  

Families read aloud and discussed the Bible” (Keller-Cohen, 1993, p. 291).  With an Interactive 

read-aloud, the teacher goes beyond just reading; both teacher and students are actively engaged 

in thinking, talking, and responding to text.  Pantaleo (2007) explained that an Interactive read-

aloud allows for the teacher to have an opportunity to undergo the selection process of choosing 

books that meet the students’ interests, as well as their social and developmental levels, thus 

allowing for the modeling of fluent reading and motivating students to participate in enthusiastic 

ways.  Cazden (1981) noted that teachers who are “providing thought-provoking questions, lead 

to greater clarity in thinking and expression; they open up this possibility” (p. 89).  Questioning 

used through a teacher’s oral discourse provides students ways to elaborate and become more 

aware of their thinking when talk is initiated.  

Rosenblatt (1938) stated, “[a transaction between the reader and the text] emphasizes and 

permits the transaction of spiraling and continuously influences in the making of the meaning of 

the text…the meaning, the poem, happens during the transaction between the reader and the 

signs on the page” (p. xvi ).  The transactional approach reveals how the reader, the writer, and 

the text go through a transaction where the reader and the writer begin to build a relationship 

around the text.  Wiseman (2010) noted that “The transactional nature of the interactive read-

aloud provides opportunities to develop complex thinking and learning as students make 

meaning together and contribute to the literacy knowledge of the classroom” (p. 432).  The 
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Interactive read-aloud allows students the opportunity to reflect on and contribute to the storyline 

from the text.  By using Interactive read-alouds for book talks, group discussions, modeling, and 

storytelling, students are encouraged to speak and become aware of their own ideas and thinking.   

Through the use of modeling and thinking aloud during Interactive read-alouds, students 

are able to see and hear how to apply instructional techniques and strategies. Sammons (2011) 

suggested that with Interactive read-alouds, “well focused questioning helps students avoid 

misunderstandings and leads them to insightful thinking” (p. 143).  The conversations between 

teacher and students essentially assesses students’ levels of mastery, and teachers are able to 

identify future instructional needs. 

In a review of recent research, Lennox (2013) found that Interactive read-alouds provide 

significant opportunities for meaningful and intentional instruction in ways that improve learning 

outcomes.  The findings determined three significant points: (1) Interactive read-alouds could be 

used frequently and effectively to develop vocabulary and higher-order thinking skills, (2) the 

use of a variety of quality children’s literature could expand children’s intellectual knowledge 

and provide cognitively challenging discussions, and (3) focusing on the importance of 

interactions during read-alouds can lead to improved outcomes.  Lennox maintained, “There is 

little doubt about value of well-planned, engaging Interactive read-alouds as one of the key 

avenues for supporting young children’s language for thinking and understanding” (p. 387). 

Children’s Literature and Mathematics 

Children’s literature and mathematics are strongly linked (Burns, 1992; Griffiths & 

Clyne, 1991).  Burns (1992) noted that children’s literature has proven to be an effective 

classroom tool for getting students to think and reason across content areas.   Using the 

mathematics-literature connection benefits interdisciplinary approaches to teaching (Braddon, 
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Hall, & Taylor, 1993; Burns, 1992; Griffiths & Clyne, 1991; Sheffield, 1995; Welchman-

Tischler, 1992).   By using children's literature in combination with mathematics textbooks, 

teachers can present viable information to their students.  Sebesta (1989) stated, "Trade books 

[Children’s literature] serendipitous to a curricular topic can make the difference between a 

passive reader who quits when the bell rings and an active, life long, self-motivated 

reader/learner" (p. 114).  Children’s literature can be a vehicle for students to become eager and 

capable of finding mathematical experiences appealing.    

According to Schell (1982), mathematics has some of the most challenging content area 

material to read because it demands comprehension of its symbols, symbol meanings, and 

involves more concepts than any other subject.   As a result, students often become intimidated 

and overwhelmed with learning mathematics.  Given that multidimensional nature of 

mathematical concepts, children's literature can provide a benefit in the mathematics classroom.  

Griffiths and Clyne (1991) believed, “Mathematical ideas and concerns are present in literature 

of all kinds” (pg. 4).  Within numerous pieces of children’s literature, mathematical concepts can 

be found that focus on the essence of a story, providing a familiar sense of purpose and meaning 

to mathematics.  Braddon, Hall, and Taylor (1993) purported that "Elementary students who love 

good literature are often the same children who dislike completing worksheets filled with math 

problems or who struggle with those troublesome word problems" (p. xiii).  Children’s literature 

in conjunction with mathematics, allows students who are captivated by good literature the 

possibility to gain experience with solving word problems within familiar stories, therefore 

eliminating their bitterness towards mathematic content.  Moreover, Braddon, Hall, & Taylor 

noted mathematical content intermingled within children’s literature fosters the realization that 

math is all around us.  Hence, literature can inspire and motivate students to become active 
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participants in the discovery and study of mathematical concepts.  Burns (1992) suggested that 

prompting students to think reasonably, to communicate what they’re thinking, to apply different 

approaches and see different solutions, and to discuss  mathematical content within children’s 

literature will spark students’ imaginations and assist in their experiences with mathematics. 

Acknowledging the notion of using children’s literature in mathematics, Kinniburgh and 

Byrd’s (2008) investigated whether books intended for the primary grades can be used to extend 

abstract mathematical concepts for upper elementary (ages 8-12) students.  They found that 

“picture books intended for primary grades can be used effectively in upper grades to extend 

mathematical concepts that are abstract to students” (p. 34).  Their study included a lesson that 

used two trade books, one to teach a social studies concept and the other to teach the 

mathematical concepts.  This study was conducted through a modeling approach done by the 

researchers in a fifth-grade, self-contained classroom.  The lesson included informal questions 

and discussions before, during, and after the read-alouds with an end product that conveyed their 

understanding of events and concepts taught.  The two children’s literature trade books used in 

the lesson allowed for an integration of social studies and mathematics.  The findings from this 

study indicated that “picture books intended for primary grades can be used effectively in upper 

grades to extend mathematical concepts that are abstract to students” (p. 34) and “that activities 

such as this make the content areas meaningful to students and show them that all subject areas 

have connections to their real lives” (p. 36). 

Capraro and Capraro’s (2006) study supported the use of children’s literature in 

mathematics to create an interactive learning environment in which students construct 

mathematical knowledge.  The researchers analyzed one teacher who used contemporary 

children’s literature to supplement sixth-grade geometry.  The study consisted of three groups -
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one story group and two non-story groups.  The teacher for the story group supplemented her 

instruction with mathematics-specific children’s literature.  The findings revealed that students in 

the non-story group answered better than the story group.  Despite this discovery, the story group 

increased scores from pretest to posttest. Therefore, the integration of children’s literature into 

mathematics instruction allows for meaningful and connected applications to the real-world.     

Sammons’ (2011) vision of using children’s literature as a “tangential link” (p. 109) 

between math and world connections- involved using real-life experiences and encouraging 

students to recognize mathematics in everyday world situations where they  served as the basis 

for two major points of view in his book Building Mathematical Comprehension.  Sammons’ 

first point was that “Integrating children’s literature into mathematics instruction motivates 

students as they explore mathematics concepts in their literary context.  In addition, students 

recognize that universal role of the comprehension strategies – making meaning when reading, 

making meaning when exploring mathematics” (p. 223).  His second point was that “Interactive 

read-alouds [with children’s literature] offer teachers opportunities to model and think aloud as 

they monitor student understanding when interacting through questioning and discussion of 

mathematical text and problem solving” (p. 268). 

Many students often struggle with content area comprehension and fail to recognize that 

reading comprehension affects other subject areas.  Sammons (2011) noted that reading is 

closely related to thinking and language, as is mathematics.  Sammons (2011) cited Hyde’s 

(2006) description of how the process of thinking, language, and mathematics becomes knotted 

together into a “tightly knit entity like a rope that is stronger than the individual strands” (p. 21).  

Minton (2007) established a chart that displayed the many characteristics of good readers, which 

are equally found in good mathematicians.  O’Connell (2007) proved that mathematically-related 
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books show mathematics in context, so students are able to experience mathematics in real-world 

ways.  The use of mathematical vocabulary and terms in the context of a story or informational 

text help support readers in developing and extending their mathematical thinking and 

communication in a favorable way. 

As evidenced by the review of related literature, it is obvious that linking mathematics 

and children’s literature enhances the teaching, learning, and understanding of mathematics. 

Summary of the Chapter 

The review of literature supports the notion of the benefits of reading aloud has been part 

of teaching practices over the years and there is research that proves the benefits of such, but not 

Interactive read-alouds.  Within the 21
st
 century, Interactive read-alouds have become a strong 

instructional practice in literacy and reading instruction. 

The findings of the studies reveal that with read-alouds, comprehension and vocabulary 

knowledge in mathematics can improve.    However, few research studies have been conducted 

involving the use of Interactive read-louds in the content area of mathematics.  While a number 

of studies reflect that children’s literature in mathematics has helped to improve students’ 

attitudes, the findings of other studies are inconclusive with regard to student achievement.  
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Chapter III: Method of the Study 

 This chapter describes the methodology used within this study.  The chapter provides an 

outline of the study in terms of the purpose, context, participants, and procedures for data 

collection and analysis. 

Purpose of the Study 

This study examined student achievement in a third grade mathematics classroom and 

students’ attitudes toward mathematics.  The purpose of this study was to determine whether the 

Interactive read-alouds in third grade mathematics classrooms significantly improved student 

achievement and students’ attitudes toward mathematics.  The following questions guided the 

study:  

1. How does the use of Interactive read-alouds and traditional read-alouds using 

children’s mathematics trade books in grade-three mathematics classrooms affect student 

achievement?  

2. How does the use of Interactive read-alouds and traditional read-alouds using 

children’s mathematics trade books in grade-three mathematics classrooms affect 

students’ attitudes toward mathematics? 

The Research Setting  

This study was conducted at three Title I elementary schools in the Coastal Bend area of 

South Texas.  All three elementary schools conveniently selected were categorized in the same 

campus group.  As a result of the diverse population found within the community, the student 

population for all three schools included a blended representation of socio-economic statuses.  

Table 1 elaborates on the student demographics of each school campus.   
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Table 1 

 

Student Demographics in Percentages 

Campus A B C 

Campus Mobility  24.8 19.5 25.2 

White 7 23.2 17.4 

Hispanic  88.3 68.7 71.4 

African American  2.7 4.4 8.1 

Asian  0.6 1.6 1.1 

Native American  0 0 0.2 

Pacific Islander  0 0.2 0 

Bilingual ESL  3.7 1.2 1.3 

LEP  3.9 1.4 1.8 

Economically Disadvantaged  79.6 56 72.1 

At-risk  49.8 41.4 44.2 

Special Education  5.8 9.1 9.2 

Note. Student Count: Campus A (486), Campus B (495), and Campus C (455). 

 

 The schools.  These Title 1 schools were a part of the same Vertical Learning 

Community where the elementary and middle schools fed into one high school.  This community 

provided an aligned curriculum for the elementary and middle schools within the same Learning 

Community.   

The first school, School A, was one of 39 elementary schools in the Coastal Bend Area.   

It was a Title 1 elementary school with 486 students on campus, which served children from 

grades pre-kindergarten through fifth grade.  The demographics of the school were reported by 

the Texas Education Agency (TEA) as 88.3% Hispanic, 7.0% White, 2.7% African American, 

and .6% Asian/Pacific Islander.  In 2011, the school received the accountability rating status of 

Academically Acceptable by TEA due to the number of students who met the state standards on 

the Texas Assessment of Knowledge and Skills (TAKS) in the areas of Reading, Math, Writing, 

and Science.   In 2012, 79% of the school’s third graders met the minimum passing standard with 
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a mean score of 1465 by the Texas Education Agency on the State of Texas Assessments of 

Academic Readiness (STAAR) in the area of Mathematics. 

School B was another Title 1 elementary school in the Coastal Bend Area.   It served 495 

students, from pre-kindergarten through fifth grade.  The demographics of the school were 

reported by TEA as 68.7% Hispanic, 23.2% White, 4.4% African American, and 1.8% 

Asian/Pacific Islander.  In 2011, the school earned the accountability rating status of Exemplary 

by the Texas Education Agency due to the number of students who met the state standards on the 

Texas Assessment of Knowledge and Skills (TAKS) in the areas of Reading, Math, Writing, and 

Science.   In 2012, 73 % of the school’s third graders met the minimum passing standard with a 

mean score of 1487 by the Texas Education Agency on the State of Texas Assessments of 

Academic Readiness (STAAR) in the area of Mathematics. 

School C was also a Title 1 elementary school in the Coastal Bend Area.   It housed 470 

students on campus ranging from pre-kindergarten through fifth grade.  The demographics of the 

school were reported by TEA as 71.3% Hispanic, 16.6% White, 8.7% African American, and 

1.7% Asian/Pacific Islander.  In 2011, the school received the accountability rating status of 

Academically Unacceptable by the Texas Education Agency due to the number of students who 

met the state standards on the Texas Assessment of Knowledge and Skills (TAKS) in the areas of 

Reading, Math, Writing, and Science.  In 2012, 83% of the school’s third graders met the 

minimum passing standard with a mean score of 1517 by the Texas Education Agency on the 

State of Texas Assessments of Academic Readiness (STAAR) in the area of Mathematics. 

These three elementary schools were selected based on their convenience, as well as their status 

as Title 1 campuses.   At the time of this study, I was the departmentalized third grade English 

Language Arts and Reading teacher for School A.   
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Participants  

The teachers.  Teachers were chosen based on the following criteria: a mathematics 

teacher with at least one year of experience teaching reading  and a mathematics teacher 

currently teaching in a third grade mathematics classroom.  Teachers and administrators were 

contacted via email after permission was granted from the Institutional Review Board (#80-13).  

A total of seven mathematics teachers was chosen because of their third grade mathematics 

classes.  Training is further discussed in Procedures for Data Collection. 

The students.  Students were chosen based on being a current enrolled third grade 

student at their specific home campus.  Students and their parents were contacted via approval 

letter after permission was granted from the Institutional Review Board (#80-13).  A total of 121 

third grade students were chosen.  Specific student detail is further discussed in Chaper IV 

characteristics of participants. 

Instruments of Measure 

Pearson Math Topic Test. In 2009, Pearson revealed their enVision math program 

centered on the curriculum focal points suggested by the National Council of Teachers of 

Mathematics (NCTM. 2000).  This program’s math curriculum included an intermingling of 

traditional and investigative learning techniques that featured problem-based interactive learning 

opportunities, visual learning strategies, embedded assessment, and data-driven remediation 

(Resendez, Azin, & Strobel, 2009, p. 2).  Tate (2013), an affiliate of Pearson, affirms “The 

enVision math Texas is based on scientific research on how children learn mathematics as well 

as on classroom based evidence that validates proven reliability” (p. 1).  Pearson math was used 

as the adopted curriculum for mathematics instruction for the selected schools for this study. 
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The Pearson math topic tests were given to students as a baseline (Appendix A) and 

posttest (Appendix B) during the second six weeks grading period. These tests were intended to 

verify students’ attainment of the concepts, skills and objectives delineated by the Texas 

Essential of Knowledge and Skills (TEKS) in mathematics.  The baseline and posttests were both 

comprehensive tests created by the researcher using the Pearson math program.  The baseline test 

consisted of close-ended questions that related to the math topics listed in the TEKS and covered 

during the first six weeks grading period.  The posttest consisted of close-ended questions that 

related to the following math topics taught during the second six weeks grading period:  (a) 

Subtracting with whole numbers, (b) Multiplication meanings, (c) Multiplication fact strategies: 

Using patterns, and (d) Multiplication fact strategies: Using known facts.  The baseline test 

included 28 questions and the posttest included 30 questions.  All students completed the tests 

during their mathematics class time, unless the opportunity for extended time was otherwise 

noted as an accommodation for students receiving special education services.  

Elementary Mathematics Attitude Survey. The second instrument of measure in this 

research study included the Elementary Mathematics Attitude Survey (Appendix C).  This survey 

was developed by the researcher and resembled the design of the Elementary Reading Attitude 

Survey (ERAS) (McKenna & Kear, 1990).  This Elementary Mathematics Attitude Survey was 

created because many mathematics attitude surveys have been developed for use in secondary 

settings with middle school, high school and college level mathematic students, but few exist for 

use with elementary students.  Because existing mathematical attitude surveys have typically not 

been intended for younger students, and the one existing attitude survey is not appropriate for use 

in a study that integrates literacy and content, the researcher created The Elementary 

Mathematics Attitude Survey.  This instrument enables researchers and teachers to estimate 
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attitude level efficiently and reliably in the content areas of collaboration between mathematical 

skills and the integration of literacy with mathematical instruction.   

The purpose of this survey was to study the perceptions students had toward mathematics 

at the beginning and ending of the treatments. This survey was designed to measure a dimension 

of attitude toward mathematics, Enjoyment and Mathematical Comfort because research shows 

math is not enjoyed by many students and student comfort is lacking (Goolsby, 1988; Linn & 

Hyde, 1989; Ma & Kishor, 1997; Thorndike-Christ, 1991).  

To establish the content and format for the survey, the first step was a meeting among 

people of interest. The researcher met with university professors who had experience in 

administering and evaluating attitude surveys.   Upon the discussion and examination of various 

surveys, the group determined that no particular survey fit the need for evaluating children at the 

elementary level.  As a result, the researcher would create a suitable instrument patterning such 

after the ERAS because of its wide use and its track record. 

 The ERAS was developed as a tool for measuring student attitude towards recreational 

and academic reading.  It uses a pictorial format of facial expressions Garfield the cat with 

expressions, depicting a different emotional state with a five-point Likert scale rating from: 

Excited, Calm, Nervous, Upset, and Not interested/Do not care and focuses on how students feel 

about reading.  The researcher examined the content of the statements, as well as those included 

in other mathematics surveys, and constructed a series of statements regarding attitude toward 

mathematics and mathematics constructs.  The following criteria was established for each of the 

statements: (a) reflect an implementation of literacy during mathematics instruction, (b)  suitable 

for all elementary students in grades 1 through 5, (c) possess an approachable and meaningful 

student response format, and (d) are brief and appropriate for group administration. 
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At this point, the researcher decided to use a Likert scale with an odd number of scale 

points.  According to Page-Bucci (2003), a scale of five points has the following advantages:  (a) 

it is simple to construct, (b) it is likely to produce a highly reliable scale, and (c) it is easy to read 

and complete.  Research supports the use of a five point Likert scale (Hartley, 2014; Nunnally, 

1978).  Rensis Likert (1932), creator of the Likert-type scales, originally created the Likert based 

on five points; (5) strongly agree, (4) agree, (3) don’t know, (2) disagree, and (1) strongly 

disagree.  Following Likert’s original scale, researchers personally believe the “don’t know” 

option is valid for those who do not have an opinion (Page-Bucci, 2003; Likert, 1932).   A study 

conducted by Adelson and McCoach (2011) compared a four point Likert scale with a five point 

Likert scale using a mathematics attitude survey with a group of third through sixth grade 

elementary students. .  The study showed that the five point Likert scale, which included a 

neutral midpoint, was more suitable for elementary students and was statistically and 

significantly higher than the reliability of the four point Likert scale.   

Content Validity and Reliability. Following the decision on the design, format, and 

content for this survey, the researcher met with a mathematics vertical team of pre-kindergarten 

to fifth grade teachers from a South Texas independent school district to discuss the content of 

the statements. The purpose of these meetings was to gather feedback and brainstorm each of the 

survey statements.  Based on the feedback, the researcher modified existing statements and 

developed new statements.  Two major concepts were considered during the development of the 

mathematics survey: student enjoyment and comfort toward mathematics.  The statements 

focused on how students felt regarding activities, lessons, skills, and instruction in the math 

classroom.  The researcher went back and shared the statements with the mathematics vertical 

team for another draft of editing and revising on the readability and practicality of the survey 
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statements.  The statements were edited again.  The survey was then shown to a panel of 

mathematics education and literacy education doctoral students and professors.  They accepted 

the statements.  This feedback provided face validity for the survey.  In addition, the researcher 

met with 50 second and third grade students to re-evaluate the readability and practicality of the 

survey.  The researcher also piloted the Elementary Mathematics Attitude Survey in the spring of 

2014 with 171 second, third, and fourth grade students in order to obtain validity and reliability 

of the survey.  A reliability analysis was performed on the total scales and by grade level as well 

on all factors.  Cronbach’s (1951) reliability coefficients ranged from .882 for the total scales, 

.842 (Enjoyment) to .723 (Mathematical Comfort) for the factors. 

Literature Guide. The researcher, along with teachers who had expertise in mathematics 

and reading, created the literature guide (Appendix D) which contained children’s mathematics 

trade books that correlated with the math TEKS that were used for this study.   This guide was 

explained to the teachers in the treatment groups at the beginning of the math topics that are 

taught.  The guide was intended to assist teachers when selecting literature for their Interactive 

read-aloud and traditional read-aloud.  The guide prompted teachers to use the literature provided 

in order to teach in accordance with the mathematics concepts, skills, and objectives of the 

TEKS. 

Research Design 

A quasi-experimental design was chosen for this study because such experiments are well 

suited to study cause and effect relationships, which can determine whether or not a given 

treatment caused a given effect (Duke & Mallette, 2011).  For the purpose of this study, the use 

of comparison grouping allowed the selection of  individuals because they have volunteered and 

agreed to participate (McEwan & McEwan, 2003).  In order to capture an overall design of what 
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is being studied, a schematic illustration has been created to represent what the study entails.  

Figure 3 represents the schematic illustration.  

Figure 3 

 

Schematic Illustration of Research Design 

 

 

 

 

 

 

Procedures for Data Collection 

Data was gathered and collected during the fall of 2013.  This study took place in ten 

third grade mathematics classrooms for six weeks with seven different teachers.  This study 

examined the instruction of Interactive read-alouds and traditional read-alouds in mathematics 

classrooms.  The researcher collected consent and assent forms from the research participants 

(Appendix E) prior to the start of the study, as in accordance with the standards of the 

Institutional Review Board at Texas A&M University-Corpus Christi.  As of July 12, 2012, 

completion of the Citi Training was filed with the Institutional Review Board at Texas A&M 

University-Corpus Christi.  In addition, the Corpus Christi Independent School District’s Office 

of Assessment and Accountability Executive Director James H. Gold and principals from the 

three elementary schools gave the researcher permission to execute the study.  
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Intervention. In preparation for the treatment groups, the teacher in treatment group A 

attended a required staff development workshop on Interactive read-alouds given by School A’s 

English Language Arts and Reading vertical team leader.  The staff development workshop was 

given on August 22, 2013, and elaborated on the implementation of Interactive read-alouds.  The 

workshop also modeled questioning strategies, guided discussions and demonstrated ways to 

inform students on the skills and concepts that are taught in the subject area.  The teacher from 

School B, who implemented traditional read-alouds, also attended a school required staff 

development workshop on September 17, 2013.  This workshop provided from the school’s 

instructional coach offered assistance to School B in planning math curriculum incorporating 

reading-alouds.  The two schools recognized as the treatment groups received their in-services on 

read-alouds as part of their basic curriculum.  These schools continued to implement read-alouds 

regardless of the study.  Furthermore, all teachers in the treatment groups were given a literature 

guide listing the titles of books that coincide with the math concepts and skills that were being 

taught in both the Interactive read-aloud and traditional read-aloud classrooms. 

Treatment group. The two treatment groups received pre-survey, baseline, treatment, 

posttest, and post-survey.  The third group serving as the control group received pre-survey, 

baseline, posttest, and post-survey only.  School A, serving as the Interactive read-aloud 

treatment group is departmentalized with one teacher teaching three classes each.  School B, 

serving as the traditional read-aloud treatment group is team teaching with two teachers, one 

teaching one class and the other teaching two classes.  The other school serving as the control 

group has four teachers teaching one class each.  The students in both treatment groups and 

control groups received the posttest and post-survey at the end of the data collection, 

approximately six weeks from when the pre-survey and baseline was given.  
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The two treatment groups that were observed received the pre-survey and baseline before 

treatment began. Throughout the week, the students in the first treatment group heard two 

Interactive read-alouds using children’s literature as a supplemental text during their Monday 

and Wednesday instruction.  The students in the second treatment group heard the same two 

read-alouds during their Monday and Wednesday instruction using the same children’s literature 

as the first treatment group.  In addition, both treatment groups implemented supplemental texts 

following along with the mathematics skills and concepts according to the state’s TEKS. 

Control group. The third grade mathematics students in the control group also received 

the pre-survey, baseline, posttest, post-survey and received their regular mathematics instruction 

following the same scope and sequence of the mathematics TEKS. 

Methods of Data Analysis 

This research design includes descriptive statistics.  Once information and data was 

gathered IBM SPSS Statistics software was used for data entry, manipulation, and analysis in 

order to answer each of the research questions. 

Summary of the Chapter 

 This chapter provided a description of the methodology and data collection utilized in 

order to explore the results of this study which investigated student achievement in mathematics 

and student attitude towards mathematics.  The quasi-experimental study further investigated the 

effects of Interactive read-alouds and traditional read-alouds used in a mathematics classroom.  
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Chapter IV: Findings/Results 

This chapter presents the findings of the effect of Interactive read-alouds on students’ 

achievement in and attitude toward mathematics in a grade-three mathematics classroom.  This 

study employed a quasi-experimental design (Gay & Airasian, 2003).  

The results are divided into two sections: characteristics of the participants and a 

discussion of the findings. 

Characteristics of the Participants 

The researcher collected data from students in grade-three at three urban, Title I 

elementary schools in South Texas. The data was collected using two instruments of measure, 

the Pearson Math Topic Test (Appendix A & B) and the Elementary Mathematics Attitude 

Survey (Appendix C).  The test and attitude survey were distributed to all third grade students 

during the second six weeks grading period in the fall of 2013. The sample included 121 

students.  Descriptive statistics were used to describe the sample of participants. The 

demographic distribution is presented in Table 2.  
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Table 2 

 

Distribution of Students by Gender, Ethnicity, and Special Populations (N = 121) 

Category Level N % 

Gender    

Male 60 49.6 

Female 61 50.4 

Ethnicity    

Non-Hispanic 37 30.6 

Hispanic 84 69.4 

Special Populations    

Special Education Services 16 13.2 

No Special Education Services 105 86.8 

Note. Non-Hispanic category includes White (22), African-American (14), and Other (1). 

 

 Participants by Groups. The 121 participants were distributed among three groups: 

Interactive read-alouds (IRA), traditional read-alouds (RA), and comparison.  Of the 121 

participants, 42 (34.7%) participated in the IRA group, 41 (33.9%) participated in the RA group, 

and 38 (31.4%) participated in the comparison group. 

Findings 

The objective of the study was to answer the following research questions: 

1. How does the use of Interactive read-alouds and traditional read-alouds using 

children’s mathematics trade books  in grade-three mathematics classrooms affect 

student achievement? 
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2. How does the use of Interactive read-alouds and traditional read-alouds using 

children’s mathematics trade books in grade-three mathematics classrooms affect 

students’ attitudes towards mathematics? 

The following is a presentation of the findings as they relate to each research question.   

Research Question Results. 

 The Pearson Math Topic Test (Appendix A & B) and the Elementary Mathematics 

Attitude Survey (Appendix C) provided the quantitative data used for this study. The IBM
®
 

Statistical Package for Social Sciences (SPSS
®
) was used for data entry, manipulation, and 

analysis in order to answer each of the research questions. 

Research Question One: How does the use of Interactive read-alouds and traditional 

read-alouds using children’s mathematics trade books in grade-three mathematics 

classrooms affect student achievement? 

 To answer this research question, an analysis was performed in three steps.  First, a check 

of normality of the Pearson Math Topic Test as a baseline and posttest scores by each group was 

completed.  The distribution of scores for the Pearson Math baseline and posttest by each group 

was assumed to be normal based on the Shapiro-Wilk Test (Shapiro & Wilk, 1965) and 

normality and box plot.  Second, a check for pre-experimental equivalence (t test) was performed 

for read-aloud groups based on the baseline scores using analysis of variance (ANOVA).  No 

statistically significant differences were found among the three groups on the basis of the 

baseline scores, F(2, 118) = 1.602, MSE = 148.266, p = .206, η
2
 = .026.  However, the baseline 

and posttest scores by each group were significantly correlated at the .01 level (p value).  Finally, 

three potential covariates (Gender, Ethnicity, and Special Populations) on the posttest scores 

were examined.  Results are summarized in Table 3.  Based on the p value results, baseline 
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scores and Special Populations were used as covariates.  These covariates allowed the study to 

control for the baseline and Special Populations variables so that an explanation of the actual 

effect from the interventions could be observed.  

Table 3 

 

Analysis of Differences of Posttest Scores by Gender, Ethnicity, and Special Populations 

(N = 121) 

Variable Intervention t df p 

Gender      

 Male versus Female     

  Interactive read-aloud .577 40 .567 

  Traditional Read-aloud .250 39 .804 

  Comparison .444 36 .660 

Ethnicity      

 Non-Hispanic versus 

Hispanic 

    

  Interactive read-aloud .794 40 .432 

  Traditional Read-aloud 1.376 39 .177 

  Comparison .774 36 .444 

Special 

Populations 

     

 SES versus No SES     

  Interactive read-aloud 6.671 40 <.001 

  Traditional Read-aloud 2.933 39 .006 

  Comparison
a 

   
a
 For Special Populations, the comparison group had 38 students who did not receive special 

educational services and zero students who did receive special educational services, therefore the 

t statistic was not computed. I think it would be more concise to say:  The Special Populations 

group consisted of 38 students, none of whom received special education services. Therefore, the 

t statistic was not computed.  

 

 Prior to performing a one-way analysis of covariance (ANCOVA), three assumptions 

were tested. The homogeneity of variance and the homogeneity of regression slopes were met. 

The third assumption was that both covariates (baseline and Special Populations) were 

statistically correlated with the posttest scores.  An ANCOVA was performed to check for 

adjusted posttest differences among the three groups.  Results showed that there were differences 
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among the three groups on the basis of posttest scores after controlling for baseline and Special 

Populations, F(2, 116) = 6.391, MSE = 132.053, p < .01, η
2
 = .099.  Adjusted means were used 

for this study because of the variables (baseline and Special Populations) that are being 

controlled within the study.  As shown in Table 4, after adjusting the means for each group, the 

mean score for the Interactive read-aloud group increased from 81.52 to 83.68, and the mean 

score for the traditional read-aloud group increased from 74.71 to 75.82, while the mean score 

for the comparison group decreased from 78.97 to 75.40.  

Table 4 

 

Observed Means and Adjusted Means for each group 

Groups N Observed Mean Adjusted Mean SD 

Interactive read-aloud 42 81.52 83.68 13.28 

Traditional read-aloud 41 74.71 75.82 17.46 

Comparison 38 78.97 75.40 12.69 

 

Table 5 reveals that a post hoc analysis using the Sidak (1967) procedure was performed.  

Results indicated a statistically significant difference between the Interactive read-aloud group 

compared with the traditional read-aloud group and the comparison group.    

Table 5 

 

Pairwise Comparisons for Read-aloud Groups 

Groups (I) N (J) MD p 

Interactive read-aloud Traditional read-aloud 7.86 .008* 

Interactive read-aloud Comparison 8.28 .008* 

Traditional read-aloud Comparison 0.42 .998 

*p =.01 
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Research Question Two: How does the use of Interactive read-alouds and traditional 

read-alouds using children’s mathematics trade books in grade-three mathematics 

classrooms affect students’ attitudes towards mathematics? 

 The Elementary Mathematics Attitude Survey consisted of 18 questions, using a pictorial 

format of facial expressions depicting a different emotional state with a five-point Likert scale 

rating from: Excited, Calm, Nervous, Upset, and Not interested/Do not care.  A total of 121 

participants completed the survey.   

 Exploratory factor analysis of the pre-survey items was performed.  Two factors were 

generated as expected:  Enjoyment and Mathematical Comfort.  The same two factors were 

generated for the post-survey items.  Reliability analysis was performed on the total scales (pre-

survey and post-survey), as well as on all factors.  Cronbach’s (1951) reliability coefficients 

ranged from .903 (pre-survey) to .899 (post-survey) for the total scales, .859 (Enjoyment) to .825 

(Mathematical Comfort) for the pre-survey factors, and from .870 (Enjoyment)  to .811 

(Mathematical Comfort) for the post-survey factors.   

 Means and standard deviations for the pre-survey are shown in Table 6. 
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Table 6 

 

Means and Standard Deviations for the Elementary Mathematics Attitude pre-survey (N=121) 

Question Mean SD 

1. How do you feel about math? 4.13 1.15 

2. How do you feel when you complete math 

assignments during your free time? 

3.27 1.38 

3. How do you feel about playing math games in 

stations/centers? 

4.36 1.10 

4. How do you feel about playing math games on the 

computer? 

4.59 .89 

5. How do you feel about going to math camp or math 

tutoring? 

3.33 1.42 

6. How do you feel about learning a new math 

topic/skill? 

4.00 1.08 

7. How do you feel about solving problems with the 

new math topic/skill? 

3.79 1.16 

8. How do you feel when the teacher asks you questions 

in your math class? 

3.67 1.06 

9. How do you feel about answering questions in your 

math class? 

3.60 1.14 

10. How do you feel about completing math workbook 

pages or worksheets? 

3.70 1.25 

11. How do you feel when it is time for math class? 3.95 1.29 

12. How do you feel about taking a math test? 3.48 1.07 

13. How do you feel when your math teacher reads a 

book with your math lesson? 

4.20 1.19 

14. How do you feel when you work out and solve 

problems from the book your math teacher reads? 

4.18 1.10 

15. How do you feel when you are able to complete a 

math activity with the book from your math lesson? 

4.26 1.07 

16. How do you feel about the math words used in your 

math lesson? 

3.84 1.18 

17. How do you feel when you are stuck on a math 

problem? 

2.81 .93 

18. How do you feel about math compared to other 

subjects? 

4.10 1.15 
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 The statements from each factor were arranged together and labels (Enjoyment and 

Mathematical Comfort) were added to reflect a definition for each group factor.  Table 7 presents 

Factor 1 (Enjoyment) on the pre-survey which shows that question 4 had the highest mean (M = 

4.59) followed by question 3 (M = 4.36), and question 9 had the lowest mean (M = 3.60). 

Table 7 

 

Means and Standard Deviations for Factor 1 Enjoyment on the Pre-survey (n=11) 

Question Mean SD 

4. How do you feel about playing math games on the 

computer? 

4.59 .89 

3. How do you feel about playing math games in 

stations/centers? 

4.36 1.10 

15. How do you feel when you are able to complete a 

math activity with the book from your math lesson? 

4.26 1.07 

13. How do you feel when your math teacher reads a 

book with your math lesson? 

4.20 1.19 

14. How do you feel when you work out and solve 

problems from the book your math teacher reads? 

4.18 1.10 

1. How do you feel about math? 4.13 1.08 

18. How do you feel about math compared to other 

subjects? 

4.10 1.15 

6. How do you feel about learning a new math 

topic/skill? 

4.00 1.08 

11. How do you feel when it is time for math class? 3.95 1.29 

7. How do you feel about solving problems with the new 

math topic/skill? 

3.79 1.16 

9. How do you feel about answering questions in your 

math class? 

3.60 1.14 
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 Table 8 reviews Factor 2 (Mathematical Comfort) on the pre-survey and shows that 

question 16 had the highest mean (M = 3.84) followed by question 10 (M = 3.70), and question 

17 had the lowest mean (M = 2.81). 

 

Table 8 

 

Means and Standard Deviations for Factor 2 Mathematical comfort on the Pre-survey (n=7) 

Question Mean SD 

16. How do you feel about the math words used in your 

math lessons? 

3.84 1.18 

10. How do you feel about completing math workbook 

pages or worksheets? 

3.70 1.25 

8. How do you feel when the teacher asks you questions 

in your math class? 

3.67 1.06 

12. How do you feel about taking a math test? 3.48 1.07 

5. How do you feel about going to math camp or math 

tutoring? 

3.33 1.42 

2. How do you feel when you complete math assignments 

during your free time? 

3.27 1.38 

17. How do you feel when you are stuck on a math 

problem? 

2.81 .93 
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 Table 9 shows means and standard deviations for the post-survey.  

Table 9 

 

Means and Standard Deviations for the Elementary Mathematics Attitude Post-survey (N=121) 

Question Mean SD 

1. How do you feel about math? 4.12 1.13 

2. How do you feel when you complete math 

assignments during your free time? 

3.26 1.34 

3. How do you feel about playing math games in 

stations/centers? 

4.45 1.02 

4. How do you feel about playing math games on the 

computer? 

4.59 .83 

5. How do you feel about going to math camp or math 

tutoring? 

3.43 1.41 

6. How do you feel about learning a new math 

topic/skill? 

4.12 .99 

7. How do you feel about solving problems with the 

new math topic/skill? 

3.85 1.17 

8. How do you feel when the teacher asks you questions 

in your math class? 

3.61 1.11 

9. How do you feel about answering questions in your 

math class? 

3.72 1.13 

10. How do you feel about completing math workbook 

pages or worksheets? 

3.78 1.15 

11. How do you feel when it is time for math class? 4.06 1.24 

12. How do you feel about taking a math test? 3.31 1.07 

13. How do you feel when your math teacher reads a 

book with your math lesson? 

4.26 1.13 

14. How do you feel when you work out and solve 

problems from the book your math teacher reads? 

4.19 1.09 

15. How do you feel when you are able to complete a 

math activity with the book from your math lesson? 

4.37 .94 

16. How do you feel about the math words used in your 

math lesson? 

3.85 1.17 

17. How do you feel when you are stuck on a math 

problem? 

2.80 .94 

18. How do you feel about math compared to other 

subjects? 

4.14 1.10 

  

  



 

56 
 

 

 The statements from the factors Enjoyment and Mathematical Comfort were arranged 

based on the pre-survey exploratory factor analysis. Table 10 presents Factor 1 (Enjoyment) on 

the post-survey which shows that question 4 had the highest mean (M = 4.59) followed by 

question 3 (M = 4.45), and question 9 had the lowest mean (M = 3.72). 

Table 10 

 

Means and Standard Deviations for Factor 1 Enjoyment on the Post-survey (n=11) 

Question Mean SD 

4. How do you feel about playing math games on the 

computer? 

4.59 .83 

3. How do you feel about playing math games in 

stations/centers? 

4.45 1.02 

15. How do you feel when you are able to complete a 

math activity with the book from your math lesson? 

4.37 .94 

13. How do you feel when your math teacher reads a 

book with your math lesson? 

4.26 1.13 

14. How do you feel when you work out and solve 

problems from the book your math teacher reads? 

4.19 1.09 

18. How do you feel about math compared to other 

subjects? 

4.14 1.10 

1. How do you feel about math? 4.12 1.13 

6. How do you feel about learning a new math 

topic/skill? 

4.12 .99 

11. How do you feel when it is time for math class? 4.06 1.24 

7. How do you feel about solving problems with the new 

math topic/skill? 

3.85 1.17 

9. How do you feel about answering questions in your 

math class? 

3.72 1.13 
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 Table 11 reviews Factor 2 (Mathematical Comfort) on the post-survey and reveals that 

question 16 had the highest mean (M = 3.85) followed by question 10 (M = 3.78), and question 

17 had the lowest mean (M = 2.80). 

Table 11 

 

Means and Standard Deviations for Factor 2 Mathematical Comfort on the Post-survey (n=7) 

Question Mean SD 

16. How do you feel about the math words used in your 

math lessons? 

3.85 1.17 

10. How do you feel about completing math workbook 

pages or worksheets? 

3.78 1.15 

8. How do you feel when the teacher asks you questions 

in your math class? 

3.61 1.11 

12. How do you feel about taking a math test? 3.31 1.07 

5. How do you feel about going to math camp or math 

tutoring? 

3.43 1.41 

2. How do you feel when you complete math assignments 

during your free time? 

3.26 1.34 

17. How do you feel when you are stuck on a math 

problem? 

2.80 .94 

  

 Total scores were computed for the two pre-survey factors and two post-survey factors. 

The normality of the four total scores by school by treatment was checked using the Shapiro-

Wilk Test of Normality (1965) and by examining normality and box plots.  Moderate departure 

from normality was found for all four total scores.  ANOVA was assumed to be robust.  Results 

from ANOVAs were assumed to be unaffected by the non-normality (Lix, Keselman, & 

Keselman, 1996). 
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 Table 12 shows group means and standard deviations for pre-survey total scores 

Table 12 

 

Group Mean and Standard Deviations for Pre-survey Scores by Treatment 

Treatment Enjoyment Mathematical Comfort 

Mean SD Mean SD 

Interactive read-aloud (n=42) 45.64 5.43 23.76 4.18 

Traditional read-aloud (n=41) 45.49 6.19 22.59 4.54 

Comparison (n=38) 44.24 11.39 26.13 7.86 

 

 An ANOVA was performed to examine differences among treatments on the basis of pre-

survey scores.  For Enjoyment scores, no statistically significant differences were detected, F(2, 

118) = .364, p = .696, η
2
 = .006.  For Mathematical Comfort scores, statistically significant 

differences were detected, F(2, 118) = 3.939, p < .05, η
2
 = .063.  Post hoc analysis was 

conducted using the Tukey procedure.  There was a statistically significant difference between 

the traditional read-aloud (M = 22.59) and comparison (M = 26.13) treatments at the .05 level. 

 Table 13 shows group means and standard deviations for post-survey total scores.  

Table 13 

 

Group Mean and Standard Deviations for Post-survey Scores by Treatment 

Treatment Enjoyment Mathematical Comfort 

Mean SD Mean SD 

Interactive read-aloud (n=42) 47.76 5.17 24.07 4.05 

Traditional read-aloud (n=41) 46.46 5.00 22.61 4.49 

Comparison (n=38) 43.16 11.36 25.55 7.67 

 

 An ANOVA was performed to examine differences among treatments on the basis of 

post-survey scores.  For Enjoyment scores, statistically significant differences were detected, 

F(2, 118) = 3.815, MSE = 58.228,  p < .05, η
2
 = .061.  Post hoc analysis was conducted using the 

Tukey procedure.  There was a statistically significant difference between the Interactive read-

aloud (M = 47.76) and comparison (M = 43.16) treatments at the .05 level.  For Mathematical 
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Comfort scores, no statistically significant differences were detected, F(2, 118) = 2.759, MSE = 

30.966,  p = .067, η
2
 = .045.  

Summary of the Chapter 

To begin with, statistically significant differences were noted between Interactive read-

alouds and traditional read-alouds, as well as between Interactive read-alouds and the 

comparison group.  The results indicated that students who were in the Interactive read-aloud 

group had higher achievement in mathematics than students who were read-aloud to or students 

who received no intervention.  A medium effect size was noted.  Second, an exploratory factor 

analysis of the pre-survey and post-survey items was performed.  Two factors, Enjoyment and 

Mathematical Comfort, were generated as expected.  The pre-survey results for the Enjoyment 

factor indicated no statistical differences, while the pre-survey results for the Mathematical 

Comfort factor showed a statistically significant difference between the traditional read-aloud 

and comparison groups.  Students in the comparison group felt more comfortable in their 

mathematics classroom than the students in the traditional read-aloud group.  A medium effect 

size was noted.  Additionally, the post-survey results for the Enjoyment factor showed a 

statistically significant difference between the Interactive read-aloud and comparison groups.  

Students in the Interactive read-aloud group enjoyed their mathematics class more than the 

students in the comparison group.  A medium effect size was noted.  Post-survey results for the 

Mathematical Comfort factor showed no significant differences. 
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Chapter V: Conclusion 

This chapter presents the conclusions and recommendations from the study.  The chapter 

is divided into the following sections: (1) Summary of the Study, (2) Results, (3) Discussion, (4) 

Implications, (5) Limitations and Delimitations, and (6) Suggestions for Future Research. 

Summary of the Study 

This study was a quasi-experimental study that compared the use of Interactive read-

alouds and traditional read-alouds with a control group for student achievement in a third grade 

mathematics classroom and student attitude towards mathematics.  The purpose of this study was 

to determine whether Interactive read-alouds in third grade mathematics classrooms significantly 

improved students’ achievement and their attitudes toward mathematics.  The following research 

questions guided this study:  

1) How does the use of Interactive read-alouds and traditional read-alouds with the use of 

children’s mathematical literature trade books in grade-three mathematics classrooms 

affect students’ achievement controlling for students characteristics?  

2) How does the use of Interactive read-alouds and traditional read-alouds with the use of 

children’s mathematical literature trade books in grade-three mathematics classrooms 

affect students’ attitudes towards mathematics controlling for students characteristics? 

The framework for this study was based on students’ achievement in and attitudes toward 

mathematics, while integrating children’s literature within content areas and reading aloud.  A 

review of the literature explored student achievement, student attitude, history of reading aloud, 

benefits of read-alouds, Interactive read-alouds, and children’s literature and mathematics. 
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This study was a quasi-experimental design involving three urban, Title I elementary 

schools in South Texas, seven teachers, and ten classrooms.  Two reading strategies were 

implemented with a comparison group to show affects of student achievement and student 

attitude.  The mathematics teachers from each elementary school were chosen because of the 

convenience of their third grade classes, as well as their teaching styles and methods.   

The study was conducted over a six-week period.  The two treatment groups received a 

pre-survey and a baseline test.  Then, the interventions were introduced to the treatment groups.  

The control group received the normal mathematics classroom instruction.  After the six-week 

period, the posttest and post-survey were administered to all participants. 

Upon completion of the six-week intervention, an ANCOVA was utilized with the 

baseline and special populations to help control for the effect on the posttest.  Furthermore, an 

ANOVA was used to analyze the pre-survey and post-survey data. 

Results 

Research Question One: How does the use of Interactive read-alouds and traditional 

read-alouds with the use of children’s mathematical literature trade books in grade-three 

mathematics classrooms affect students’ achievement controlling for students’ 

characteristics? 

An analysis of the baseline revealed no statistically significant differences among the 

three groups, F(2, 118) = 1.602, MSE = 148.266, p = .206, η
2
 = .026.  However, the baseline and 

posttest scores by each group were significantly correlated at the .01 level.  After the completion 

of the six-week intervention, an ANCOVA was performed to check for adjusted posttest 

differences among the three groups.  Results showed that there were differences among the three 
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groups on the basis of posttest scores after controlling for baseline and Special Populations, F(2, 

116) = 6.391, MSE = 132.053, p < .01, η
2
 = .099.  Post hoc analysis found a statistically 

significant difference between Interactive read-alouds compared with the traditional read-aloud 

group and the comparison group, and a medium effect size was noted. 

Research Question Two: How does the use of Interactive read-alouds and 

traditional read-alouds with the use of children’s mathematical literature trade books in 

grade-three mathematics classrooms affect students’ attitudes towards mathematics 

controlling for students’ characteristics (Gender, Ethnicity, Special Populations)? 

An exploratory factor analysis of the pre-survey and post-survey items was performed. 

Two factors, Enjoyment and Mathematical Comfort, were generated as expected.  The pre-

survey results indicated no statistical differences for the Enjoyment factor, F(2, 118) = .364, p = 

.696, η
2
 = .006.  For the Mathematical Comfort factor, results showed a statistically significant 

difference between the read-aloud and comparison groups, F(2, 118) = 3.939, p < .05, η
2
 = .063, 

and a medium effect size was noted.  Post hoc analysis noted a statistically significant difference 

between the traditional read-aloud (M = 22.59) and comparison (M = 26.13) treatments at the .05 

level.  Students in the comparison group felt more comfortable in their mathematics classroom 

than the students in the traditional read-aloud group.   

The post-survey results showed a statistically significant difference for the Enjoyment 

factor between the Interactive read-aloud and comparison groups, F(2, 118) = 3.815, MSE = 

58.228,  p < .05, η
2
 = .061, and a medium effect size was noted.  Post hoc analysis noted a 

statistically significant difference between the Interactive read-aloud (M = 47.76) and 

comparison (M = 43.16) treatments at the .05 level.  Students in the Interactive read-aloud group 
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enjoyed their mathematics class more than the students in the comparison group.  For the 

Mathematical Comfort factor, post-survey results indicated no statistical differences, F(2, 118) = 

2.759, MSE = 30.966,  p = .067, η
2
 = .045, and a small effect size was noted.  

Discussion 

The results of this study support the notion that Interactive read-alouds, when used in 

elementary mathematics classes, can result in improved student achievement in mathematics, 

especially when compared to what is commonly known as “traditional” mathematics instruction. 

The results also support the idea that Interactive read-alouds lead to an improvement in students’ 

attitudes towards mathematics.  If, as the accumulated research suggests, there is a strong 

relationship between attitude and mathematics achievement, improving attitude by using 

Interactive read-alouds would thus improve achievement (Krinzinger, Kaufmann, & Willmes, 

2009; Wu, Barth, Amin, Malcarne, & Menon, 2012). 

The students in the Interactive read-aloud classrooms had significant gains in 

mathematics achievement with a medium effect size. While the researcher does not want to make 

invalid interpretations, the results indicate that Interactive read-alouds, when correlated with 

mathematics topics and incorporated into the mathematics instruction, appear to be an effective 

way to improve the mathematics abilities of elementary students in Title I schools.  This could be 

an important finding.  Not only is students’ mathematics achievement an ongoing issue of 

concern (Kilpatrick, Swafford, & Findell, 2001), the accumulated data indicates that it is 

especially a concern among those students in traditionally low achieving Title I schools.  The 

results of this study support Lennox’s (2013) claims that Interactive read-alouds are an activity 

which could result in student gains. 
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This also validates and supports Ruddell and Unrau’s (2002) Socio Cognitive Model of 

Reading where meaningful and purposeful interactions between the teacher and students 

construct an understanding of material that is being introduced, reviewed, or studied. 

In addition to the gains in mathematics achievement, Interactive read-alouds also 

improved students’ attitudes towards mathematics instruction.  The teacher who implemented the 

Interactive read-alouds actively involved herself and her students in formulating questions that 

activated students’ schema and enabled them to make connections while learning mathematical 

skills and concepts.  These findings support Farooq and Shah’s (2008) notion that the teacher’s 

attitude and teaching method affect students’ attitudes towards mathematics.       

The effectiveness of using Interactive read-alouds was further supported by the informal 

anecdotal observations made by the researcher when conversing with the classroom teacher who 

used the Interactive read-alouds.  One teacher who used the Interactive read-alouds reported that 

her students were more engaged than her students had been in the past.  She attributed this to 

using Interactive read-alouds.  During this study, The Doorbell Rang by Pat Hutchins (1989) was 

one children’s literature trade book that was used in conjunction with introducing the meaning of 

multiplication.  The theme of the story was about a mother who makes a batch of a dozen 

chocolate chip cookies for her children.  Each child has six cookies, but as the doorbell rings and 

friends stop by, the cookies must now be shared.  The teacher actively allowed students to 

participate as the characters from the trade book and engage in hands on activities with the use of 

cookies to determine how the cookies would be equally distributed or if more cookies were 

needed.  The teacher noted that her students engaged and participated in hands-on activities 
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related to what they were studying, which made mathematics more relevant and concrete.  This 

supports Hunsader’s (2004) claims that students need to be engaged and see mathematics as 

being related to the “real” world. 

  Equally important, the teacher felt that teaching mathematics was more “fun.”  They 

reported that not only were they more engaged, but utilizing Interactive read-alouds gave them a 

sense of ownership that they did not always feel they possessed when teaching mathematics. 

Beswick (2011) noted that a large number of elementary teachers do not enjoy teaching 

mathematics because they feel insecure.  Interactive read-alouds could be one means for 

engaging elementary teachers.  Based on the feedback of the teacher in this study who used 

Interactive read-alouds, the interactive lesson is relatively easy to implement, especially once 

teachers have identified children’s literature that correlates with the skills being taught, used it in 

a classroom setting and are comfortable with it. 

While the data gathered for this study did not examine student behaviors, the teacher 

reported that the Interactive read-aloud students increased their active questioning, reasoning, 

and interaction with the text.  This supports Miller’s (2002) contention about Interactive read-

aloud which states that, “teachers make the invisible visible and the implicit explicit” (p. 33).  

These conversations allow students to evolve into academic thinkers.   

Some what “surprising” was that traditional reading aloud with mathematics children’s 

literature did not appear to have a positive effect on student achievement or attitude.  Although 

Barrentine (1976, 1996) pointed out that elementary teachers long have used read-alouds as a 

cornerstone to introduce students to the pleasures of reading, the results of this study do not 

indicate that introducing and reading children’s mathematics literature via traditional read-alouds 

positively impacts students’ mathematical achievement or attitudes.  These findings do not 
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support Terblanche’s (2002) recommendations that reading aloud gives an understanding of 

content.  One possible interpretation of this is that reading aloud, whether it is using children’s 

mathematical literature trade books or the mathematical textbook, involves no interaction 

between the students, the teachers, and the content skills being taught. 

Based on the results, the Elementary Mathematical Attitude Survey (EMAS) created by 

the researcher was valid and fit the needs for this study.  Producing the EMAS instrument 

enabled the researcher and teachers an opportunity to efficiently and reliably estimate attitude 

levels in the content areas of mathematics and literacy.     

Implications 

 The results of this study have implications for mathematics teachers at the elementary 

level.  These implications will be discussed in two sections: implications for current teachers and 

pre-service teacher education. 

 A major purpose of this study was to address the lack of research- based evidence on the 

use of traditional read-alouds and Interactive read-alouds within mathematics instruction.  

Accordingly, the first major contribution of the present study is that it provides much needed 

data on the effects of Interactive read-alouds versus traditional read-alouds in elementary 

mathematics classrooms.  This information is important given that previous studies have 

concentrated on the effects of read-alouds in content areas with the use of children’s literature.  

The results did show a gain in student achievement, as well as improvement in students’ 

enjoyment of their mathematics classroom when Interactive read-alouds were implemented as 

part of their mathematics lessons. 
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   For elementary teachers currently teaching mathematics, this study showed that students 

respond positively to interactive mathematics instruction that incorporates children’s literature 

with the use of Interactive read-alouds.  Such interactive instruction appears to increase both 

achievement and attitude when focused on and incorporated with mathematics topics being 

studied.   

The result that teachers reading aloud with mathematics related trade books did not affect 

either mathematics ability or attitude was unexpected.  However, the professional literature 

contains numerous recommendations for teachers to infuse mathematics trade books into their 

classrooms (Capraro & Capraro, 2006; Kinniburgh & Byrd, 2008).  If the inclusion is limited to 

traditional read-alouds where the teacher reads the “story” to the students and the students listen 

passively, the results of this study do not support this practice.  These results do not support 

(Burns, 1992; Griffiths & Clyne, 1991) recommendations that reading aloud be incorporated into 

different content areas, at least in mathematics instruction.  The results of this study are too 

limited to recommend that read-alouds are not a practice that should be continued.  What this 

study does support is the premise that Interactive read-alouds related to mathematics are more 

effective if the teacher engages the students with questioning, inferring, and discussion of the 

text while she is reading the book. 

Unanswered by this study is the extent to which current elementary teachers, and those 

who supervise them, are ready and able to incorporate Interactive read-alouds and whether in-

service education would be needed to successfully implement such activities.  In-service 

education would need to focus on the delivery of Interactive read-alouds, as well as how to 

familiarize oneself with appropriate mathematics related trade books.  
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 For undergraduate elementary teacher education programs, this study suggests that pre-

service teachers need to be educated on the use traditional read-alouds as well as use and 

development of Interactive read-alouds.  Currently, pre-service teachers receive training in 

children’s literature and read-alouds (Hoewisch, 2000), but not Interactive read-alouds.  The 

inclusion of Interactive read-alouds into pre-service instruction could prove to be a positive 

addition. 

Limitations and Delimitations 

This research design must take into account the potential limitations.  The first limitation 

of this study is the participants who conducted the Interactive read-alouds and traditional read-

alouds.  While both teachers had experience teaching reading, their familiarity with reading 

could be limited, and additional staff development workshops could have been offered.  A 

second limitation of this study is the research design.  Since the Interactive read-aloud treatment 

group involved one teacher teaching three separate classes each and the traditional read-aloud 

treatment group involved two teachers team teaching, the limitation is found within the control 

group, which comprised four separate teachers who taught their own class.  A final consideration 

is that the teacher participants in the treatment groups could pose a limitation towards the study 

because the flow and structure of their teaching the mathematics skills and concepts with 

children’s literature could be compromised if unforeseen events were to arise during the study. 

Some examples of are substitute teachers, falling behind on the topics/skills, or the re-teaching of 

an assignment. 

 Additionally, this research design must also take into account the potential delimitations.  

One delimitation includes the researcher’s development of the baseline and posttest of the 

Pearson Math Topic Test.  The enVision Math program was already embedded within the math 
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curriculum and was more attainable for teachers to administer to their students across the district. 

Another delimitation included the children’s literature available to teach math skills and 

concepts.  Children’s mathematical literature may be limited within certain campuses and 

districts.  Funding for these books could pose a problem if money is not available or books are 

not accessible at the schools.  Thus, the researcher was forced to create the children’s literature 

guide that listed specific mathematics trade books for the teachers to use.    

Significance of the Study 

With an Interactive read- aloud, the teacher goes beyond just reading; both teacher and 

students are actively engaging in thinking, talking, and responding to the text.  Whether it is 

reading or math, it is likely that the implementation of an Interactive read-aloud in another 

subject could provide students with success in the skills and concepts of mathematics.  Thus, the 

use of Interactive read-alouds would be beneficial for student achievement and attitude within 

other content areas. 

This study intends to expand the current field of research regarding the use of Interactive 

read-alouds in mathematics classrooms.  The study provides to those teaching in the field of 

mathematics an awareness of the use of Interactive read-alouds and traditional read-alouds to 

teach mathematics skills and concepts. 

Recommendations for Future Research  

While completing this study, the researcher noted several areas for future research. 

• Experimental data is needed to gather further information on the effects of Interactive 

read-alouds at different grade levels. 

• An exploration study for an assessment that provides more reliability and validity in 

the area of using children’s literature in conjunction with mathematics is needed. 
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• Qualitative, quantitative, and mixed-methods studies need to be explored on 

elementary mathematics attitude surveys.   

• Experimental data needs to be gathered in other content areas regarding the effects of 

Interactive read-alouds on students’ achievement and attitude towards that specific 

content area that is being studied. 

• Quantitative study needs to be explored on problem-based learning in mathematics on 

student achievement. 

• A comparative study to show the effects of student attitude in mathematics compared 

to student attitude in other content areas. 

In addition, it would be beneficial for educators at the elementary, secondary, and 

collegiate levels to have the following research questions studied further: 

• How can teachers effectively incorporate Interactive read-alouds into their classroom 

instruction? 

• Can a teacher’s years of experience and level of teaching expertise in a content area 

(such as mathematics) affect students’ achievement and student attitude towards that 

specific content area? 

• Does the use of children’s literature and content area specific literature affect student 

achievement in a certain content area (such as mathematics)? 
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APPENDIX A: BASELINE PEARSON MATH TOPIC TEST 
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APPENDIX B: POSTTEST PEARSON MATH TOPIC TEST 
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       APPENDIX C: ELEMENTARY MATHEMATICS ATTITUDE SURVEY 
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APPENDIX D: LITERATURE GUIDE 

Literature Guide 

Topic 5: Subtracting with whole numbers  

Murphy, J.S. (2000). Shark Swimathon (MathStart 3). New York, NY: HarperCollins. (1) 

Scieszka, J. & Smith, L. (1995). Math Curse. New York, NY: Viking Juvenile. (1) 

Topic 6: Multiplication meanings 

Hutchins, P. (1989). The Doorbell Rang. Logan, IA: Perfection Learning. (2) 

Schnitzlein, D. (2007). The Monster Who Ate My Math Homework. Atlanta, GA: Peachtree. (2) 

Topic 7: Multiplication fact strategies: Use patterns 

Dodds, D.A. & Manders, J. (2007). Minnie’s Diner: A Multiplying Menu. Somerville, MA: 

Candlewick Press. (4) 

Murphy, S.J. (1996). Too Many Kangaroo Things to do! (MathStart 3). New York, NY: 

HarperCollins. (4) 

Tang, G. (2003). Math-terpieces: The Art of Problem Solving. New York, NY: Scholastic Press. 

(3) 

Tang, G. (2004). The Grapes of Math. New York, NY: Scholastic Paperbacks. (3) 

Topic 8: Multiplication fact strategies: Use known facts 

Moore, I. (1993). Six-Dinner Sid. New York, NY: Aladdin. (5) 

Neuschwander, C. (1998). Amanda Bean’s Amazing Dream (Marilyn Burns Brainy Day Books). 

New York, NY: Scholastic Press. (6) 

Pallota, J. (2002). Multiplication: 2x3=6. New York, NY: Cartwheel. (5) 

Stamper, J.B. (2003). Breakfast at Danny’s Diner. New York, NY: Grosset & Dunlap. (6) 

 

(#) indicates which week the children’s literature will be used during the study 

 

 



 

124 
 

 

APPENDIX E: LETTER OF CONSENT AND ASSENT FORMS 

CONSENT TO PARTICIPATE IN RESEARCH: R² = Collaboration 

Parent/Guardian (Treatment 1 and 2 Groups) 

Your child is invited to participate in a research study conducted by Jessica L. Guerra-Castañeda 

and supervised by Professor Dan Pearce, Ph.D., who is on the faculty of the College of 

Education at Texas A&M University-Corpus Christi.  For your child to participate, we will need 

a signature from you as the parent or legal guardian at the bottom of this consent form. 

 

PURPOSE OF THE STUDY 

This research study will examine the effects of using a reading strategy in your child’s third 

grade mathematics classroom and the impact it has on their achievement and attitude towards 

mathematics. 

 

PROCEDURES 

If your child participates in the study, he or she will meet during their regular mathematics 

instruction.  Your child (1) will be introduced to a variety of literature in conjunction with their 

mathematics skills and concepts following the Texas Essential of Knowledge and Skills (TEKS) 

with CCISD, (2) will engage with supplemental text that correlates with their math concepts that 

are being taught, (3) will receive a mathematics comprehensive topic test equivalent with their 

six weeks test, and (4) will be administered the Elementary Mathematics Attitude Survey.   

 

POTENTIAL RISKS AND DISCOMFORTS 

There are no physical risks or discomforts associated with the study. Participation or non-

participation in the study will have no effect on your child’s grades, and participation will not 

interfere with your child’s schoolwork.  

 

POTENTIAL BENEFITS TO SUBJECTS 

Throughout your child’s eight week participation in this project, he or she will benefit from this 

study by having the opportunity to explore a variety of text, to make connections within the text, 

to apply their connections and thinking towards mathematical content, and to engage with 

supplemental text where he or she can apply towards their mathematical meaning. 

 

PAYMENT FOR PARTICIPATION 

There will be no payment for participation. 

 

CONFIDENTIALITY 

You and your child’s identities will be protected, and information that is obtained through this 

study will not be connected with you.  To provide this protection, pseudonyms will be used 

instead of actual names for the students, the teacher, and the school selected for the study.   

 

PARTICIPATION AND REFUSAL 

Your child can choose whether or not to participate in this study. He or she may refuse to 

participate at any time without any consequences.  
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IDENTIFICATION OF RESEARCHERS 

 If you have any questions or concerns about this research, please feel free to contact Jessica 

Guerra-Castañeda at (361) 878-2820 or Dr. Dan Pearce at (361) 825-5881, College of Education, 

Texas A&M University-Corpus Christi. 

 

RIGHTS OF RESEARCH SUBJECTS 

You may refuse your consent at any time and cease participation without penalty. You are not 

waiving any legal claims, rights, or remedies because of your participation in the study. 

 

SIGNATURE OF RESEARCH SUBJECT OR PARENT OR LEGAL GUARDIAN 

I understand the procedures described above. My questions have been answered to my 

satisfaction, and I agree to participation in this study.  This form will be on hold with the 

researcher and a copy can be requested at any time. 

 

 

______________________________________  

Name of Student 

 

______________________________________ 

Name of Parent/Guardian 

 

_______________________________________  

Signature of Parent/Guardian 

 

_______________________________________ 

Date      
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CONSENT TO PARTICIPATE IN RESEARCH: R² = Collaboration 

Parent/Guardian (Control Group) 

Your child is invited to participate in a research study conducted by Jessica L. Guerra-Castañeda 

and supervised by Professor Dan Pearce, Ph.D., who is on the faculty of the College of 

Education at Texas A&M University-Corpus Christi.  For your child to participate, we will need 

a signature from you as the parent or legal guardian at the bottom of this consent form. 

 

PURPOSE OF THE STUDY 

This research study will examine your child’s third grade mathematics classroom and study their 

achievement and attitude towards mathematics. 

 

PROCEDURES 

If your child participates in the study, he or she will meet during their regular mathematics 

instruction.  Your child (1) will receive their regular mathematics instruction following the same 

scope and sequence of the mathematics TEKS, (2) will receive a mathematics comprehensive 

topic test equivalent with their six weeks test, and (3) will be administered the Elementary 

Mathematics Attitude Survey.   

 

POTENTIAL RISKS AND DISCOMFORTS 

There are no physical risks or discomforts associated with the study. Participation or non-

participation in the study will have no effect on your child’s grades, and participation will not 

interfere with your child’s schoolwork.  

 

POTENTIAL BENEFITS TO SUBJECTS 

Throughout your child’s eight week participation in this project, he or she will benefit from this 

study by having the opportunity to explore their achievement in mathematics and what types of 

attitude they have towards mathematics. 

 

PAYMENT FOR PARTICIPATION 

There will be no payment for participation. 

 

CONFIDENTIALITY 

You and your child’s identities will be protected, and information that is obtained through this 

study will not be connected with you.  To provide this protection, pseudonyms will be used 

instead of actual names for the students, the teacher, and the school selected for the study.   

 

PARTICIPATION AND REFUSAL 

Your child can choose whether or not to participate in this study. He or she may refuse to 

participate at any time without any consequences.  

 

IDENTIFICATION OF RESEARCHERS 
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 If you have any questions or concerns about this research, please feel free to contact Jessica 

Guerra-Castañeda at (361) 878-2820 or Dr. Dan Pearce at (361) 825-5881, College of Education, 

Texas A&M University-Corpus Christi. 

 

RIGHTS OF RESEARCH SUBJECTS 

You may refuse your consent at any time and cease participation without penalty. You are not 

waiving any legal claims, rights, or remedies because of your participation in the study. 

 

SIGNATURE OF RESEARCH SUBJECT OR PARENT OR LEGAL GUARDIAN 

I understand the procedures described above. My questions have been answered to my 

satisfaction, and I agree to participation in this study.  This form will be on hold with the 

researcher and a copy can be requested at any time. 

 

______________________________________  

Name of Student 

 

_______________________________________ 

Name of Parent/Guardian 

 

_______________________________________  

Signature of Parent/Guardian 

 

_______________________________________ 

Date  
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CONSENT TO PARTICIPATE IN RESEARCH: R² = Collaboration 

 

Teacher Participant (Treatment 1 and 2 Groups) 

 

As the teacher participant, you are invited to participate in a research study conducted by Jessica 

L. Guerra-Castañeda and supervised by Professor Dan Pearce, Ph.D., who is on the faculty of the 

College of Education at Texas A&M University-Corpus Christi.  For you to participate, we will 

need a signature from you as a participant at the bottom of this consent form. 

 

PURPOSE OF THE STUDY 

This research study will examine the effects of using a reading strategy in your third grade 

mathematics classroom and the impact it has on their achievement and attitude towards 

mathematics. 

 

PROCEDURES 

If you participate in the study, you will adhere to the requirements set by the researcher.  

Participation will take place during your regular mathematics instruction.  In addition, you (1) 

will administer two mathematics comprehensive topic tests equivalent with their six weeks test 

(created by the researcher using the Pearson math program), (2) will also administer the 

Elementary Mathematics Attitude Survey, and (3) will participate in planning sessions (if 

needed). 

 

POTENTIAL RISKS AND DISCOMFORTS 

There are no anticipated physical risks or discomforts associated with the study. Participation or 

non-participation in the study will have no effect on your job.  

 

POTENTIAL BENEFITS TO SUBJECTS 

Throughout your eight week participation in this project, your students will benefit from this 

study by having the opportunity to raise their mathematics achievement scores and build upon 

their attitude they may portray towards mathematics.  As the teacher facilitator for the study, you 

will benefit by gaining insights into your students ways of learning and thinking about 

mathematical concepts and skills. 

 

PAYMENT FOR PARTICIPATION 

There will be no payment for participation. 

 

CONFIDENTIALITY 

You and your student’s identities will be protected, and information that is obtained through this 

study will not be connected with you.  To provide this protection, pseudonyms will be used 

instead of actual names for the students, the teacher, and the school selected for the study. 
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PARTICIPATION AND REFUSAL 

You can choose whether or not to participate in this study. You may also refuse to participate at 

any time without any consequences.  

 

 

IDENTIFICATION OF RESEARCHERS 

 If you have any questions or concerns about this research, please feel free to contact Jessica 

Guerra-Castañeda at (361) 878-2820 or Dr. Dan Pearce at (361) 825-5881, College of Education, 

Texas A&M University-Corpus Christi. 

 

RIGHTS OF RESEARCH SUBJECTS 

You may refuse your consent at any time and cease participation without penalty. You are not 

waiving any legal claims, rights, or remedies because of your participation in the study. 

 

SIGNATURE OF RESEARCH SUBJECT 

I understand the procedures described above. My questions have been answered to my 

satisfaction, and I agree to participate in this study.  This form will be on hold with the researcher 

and a copy can be requested at any time.     

  

_______________________________________ 

Name of Teacher Facilitator 

 

_______________________________________  

Signature of Teacher Facilitator 

 

_______________________________________ 

Date                                     
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CONSENT TO PARTICIPATE IN RESEARCH: R² = Collaboration 

Teacher Participant (Control Group) 

As the teacher participant, you are invited to participate in a research study conducted by Jessica 

L. Guerra-Castañeda and supervised by Professor Dan Pearce, Ph.D., who is on the faculty of the 

College of Education at Texas A&M University-Corpus Christi.  For you to participate, we will 

need a signature from you as a participant at the bottom of this consent form. 

 

PURPOSE OF THE STUDY 

This research study will examine your child’s third grade mathematics classroom and study their 

achievement and attitude towards mathematics. 

 

PROCEDURES 

If you participate in the study, you will adhere to the requirements set by the researcher.  

Participation will take place during your regular mathematics instruction.  In addition, you (1) 

will administer two mathematics comprehensive topic tests equivalent with their six weeks test 

(created by the researcher using the Pearson math program), and (2) will also administer the 

Elementary Mathematics Attitude Survey.   

 

POTENTIAL RISKS AND DISCOMFORTS 

There are no anticipated physical risks or discomforts associated with the study. Participation or 

non-participation in the study will have no effect on your job.  

 

POTENTIAL BENEFITS TO SUBJECTS 

Throughout your eight week participation in this project, your students will benefit from this 

study by having the opportunity to raise their mathematics achievement scores and build upon 

their attitude they may portray towards mathematics.  As the teacher facilitator for the study, you 

will benefit by gaining insights into your students ways of learning and thinking about 

mathematical concepts and skills. 

 

PAYMENT FOR PARTICIPATION 

There will be no payment for participation. 

 

CONFIDENTIALITY 

You and your student’s identities will be protected, and information that is obtained through this 

study will not be connected with you.  To provide this protection, pseudonyms will be used 

instead of actual names for the students, the teacher, and the school selected for the study. 

 

PARTICIPATION AND REFUSAL 
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You can choose whether or not to participate in this study. You may also refuse to participate at 

any time without any consequences.  

 

 

 

 

IDENTIFICATION OF RESEARCHERS 

 If you have any questions or concerns about this research, please feel free to contact Jessica 

Guerra-Castañeda at (361) 878-2820 or Dr. Dan Pearce at (361) 825-5881, College of Education, 

Texas A&M University-Corpus Christi. 

RIGHTS OF RESEARCH SUBJECTS 

You may refuse your consent at any time and cease participation without penalty. You are not 

waiving any legal claims, rights, or remedies because of your participation in the study. 

 

SIGNATURE OF RESEARCH SUBJECT 

I understand the procedures described above. My questions have been answered to my 

satisfaction, and I agree to participate in this study.  This form will be on hold with the researcher 

and a copy can be requested at any time.     

 

_______________________________________ 

Name of Teacher Facilitator 

 

_______________________________________  

Signature of Teacher Facilitator 

 

_______________________________________ 

Date                                     
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STUDENT ASSENT FORM: R² = Collaboration                                 

My name is Jessica Guerra-Castañeda and I am seeking a Doctorate degree in the Curriculum 

and Instruction Department at Texas A&M University-Corpus Christi. 

I am interested in learning about how your grades in mathematics can increase and to study your 

attitude towards mathematics.  I am asking you and a lot of other 3
rd

 grade students to work with 

me and to find out about your mathematical experiences in your classroom. 

If you agree to do this, I will ask you to complete a 18 item questionnaire (survey) at your 

school.  The questionnaire should take you approximately 20-30 minutes.  Your name will not be 

written anywhere on the questionnaire and you will not be identified by name in the study.  No 

one but me will know your responses on the questionnaire.  If you participate, I will also be 

looking at your 3
rd

 grade mathematics six weeks test.  Your score and grades will not be reported 

by name. 

When I am finished with this study, I will write a report about what I have learned.  This report 

will not include your name or that you were in a study. 

You do not have to be in this study if you do not want to be.  If you decide to stop after we begin, 

that’s okay too. 

If you decide you want to be in this study, please sign your name. 

 

I, _______________________________________, agree to participate in this research study. 

   (Print your name here) 

 

_____________________________________ Date: _______________________________ 

(Sign your name here) 

 


