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Abstract: In this article, the author shares an intervention of using children’s literature as a pedagogical frame for an undergraduate mathematics content course with early childhood education majors to influence their thinking about mathematics teaching and learning. With this case study of 29 preservice teachers, the author found that literature increased preservice elementary teachers’ excitement about mathematics, heightened their self-efficacy in mathematics, and motivated them to design innovative mathematics lessons. Results highlight the continued need for mathematically competent teachers in elementary classroom spaces, and the author advocates for the incorporation of literature as a means to do this work. Finally, the author provides implications for future research and practice with other Scholarship of Teaching and Learning (SoTL)-related projects involving children’s literature. 
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Introduction 
The mathematics taught at the early childhood level is intellectually robust, and prospective elementary teachers must recognize the richness of mathematics at that level (Mathematical Association of America [MAA] & American Mathematical Society [AMS], 2001). In this manuscript, the terms prospective teachers, early childhood majors, elementary preservice teachers, and students are used interchangeably; these constructs all refer to undergraduate students who are seeking their teaching certification in early childhood education (PreK–5). Notwithstanding, there are prospective teachers who have some deficiencies in mathematics, suffer from mathematics anxiety, or possess low self-confidence in mathematics, and hence should seek to break the cycle of being defeated by mathematics for improved mathematics teaching and learning at the early childhood level. 
On the other hand, preservice elementary teachers generally have an affinity toward children’s literature (Purdum-Cassidy et al., 2015). In line with this, the National Council of Teachers of Mathematics (NCTM) encourages the use of literature in mathematics as a medium to address mathematics standards in an ingenious fashion (NCTM, 2000). These ideas are echoed in the Common Core State Standards for Mathematics (CCSSM) (National Governors Association Center for Best Practices, Council of Chief State School Officers, 2010). To this end, integrating literature with mathematics is in sync with national efforts to improve mathematics education. Thus, it seems prudent to capitalize on prospective elementary teachers’ ties to literature as a mechanism to influence their thinking about mathematics teaching and learning.
The focus of this case study is to share results of a scholarship of teaching and learning (SoTL) mini-grant project—a pedagogical intervention of using children’s literature as a didactical framework to influence early childhood education majors’ thinking. In doing so, there are some questions for critical consideration. What sorts of mathematical experiences are needed for early childhood prospective teachers to obtain certification and be deemed capable of delivering effective mathematics instruction in schools? Why do so many prospective elementary teachers have such ill feelings, negative experiences, and shallow beliefs concerning mathematics while maintaining an affinity for children’s literature? Why, despite many of the current efforts to promote Science, Technology, Engineering, and Mathematics (STEM) education, do certifying bodies continue to license teachers who have disdains for and obvious gaps in their mathematical knowledge systems? And how do teacher educators convince preservice teachers that their future roles as early childhood educators will provide the foundation upon which students’ later mathematics trajectories are built?

These questions, among others, have provided the impetus for this SoTL project. Moreover, these questions provide opportunities to reflect more deeply and critically about ways to improve early childhood teacher education in general and engage preservice teachers in the mathematics teaching and learning dynamic in particular. To address these issues, children’s literature was used to influence preservice teachers’ ideas about mathematics pedagogy through this pedagogical intervention. The following research question was used to drive this study: 
Research Question: How might the incorporation of children’s literature in a mathematics content course influence preservice early childhood teachers’ thinking about mathematics teaching and learning? 

This article begins with a discussion of analogous SoTL research studies integrating mathematics and literature with preservice teachers followed by descriptions of the program and this case study’s participants. Then, the pedagogical intervention is discussed. After that, the methods and results sections chart with specificity the methodological practices for data collection and the results obtained from collected data. Next, implications for future research and practice as it relates to early childhood education are emphasized. The author concludes this article by summarizing ideas and posing questions for critical reflection, dialogue, and action among teacher educators who might engage in similar SoTL-related projects.   
Related Literature 

There is a growing body of contemporary literature that explores using children’s literature in different contexts (see, e.g., Flevares & Schiff, 2014; LeSage, 2013; Massey, 2015). In this section, some post-secondary research studies with preservice elementary teachers that directly parallel this work are highlighted. Hillman’s (2000) study with 51 preservice teachers in two sections of an elementary mathematics methods course was intended for preservice teachers to design and implement meaningful mathematics instruction with literature connections. Qualitative data sources included copies of lesson plans, field notes from observations, and written reflections from class activities and lessons taught. The findings revealed lessons were designed and then were categorized based on the following three groups: strong link, weak link, or no link. A strong link meant solid connections were made between the mathematical ideas in the literature and the accompanying mathematical activities. A weak link occurred when mathematical connections were minimal or not emphasized when preservice teachers finished reading a book. Lastly, no link represented a mismatch between the mathematics lesson and the mathematics embedded within the literature. Hillman suggested that preservice teachers should be allowed opportunities to design mathematics lessons around literature, execute these lessons in real classrooms, and reflect on these experiences to augment the learning process. 

In another study, Wilburne and Napoli (2008) examined the beliefs of eight preservice elementary teachers about teaching mathematics through a novel. Data sources included the following: interviews, written responses from focus group questions, reader response notebooks (whereby preservice teachers recorded interdisciplinary connections and made notes for mini-lessons surrounding the novel), mathematical autobiographies, field notes of the dramatization of the novel, and mathematics lesson plans. Preservice teachers discussed the novel within literature circle groups to share ideas of how to translate theory to practice. Results from the study’s data yielded three overarching themes: (1) literature helps motivate preservice teachers to learn mathematics; (2) constructing mathematics lessons around literature helps them make sense of mathematics more meaningfully; and (3) teachers need to be more proactive with respect to making mathematical connections to literature. Additionally, the study revealed a significant shift in the preservice teachers’ beliefs about, interests in, and benefits of teaching mathematics through literature. 

As it relates to pedagogy, Ward (2005) inspired 30 K–8 preservice teachers’ future mathematics pedagogy by presenting activities and ideas in an elementary mathematics methods course. She did this by showcasing the unique ways in which mathematics and language skills can develop simultaneously. More specifically, she connected mathematics, social studies, and science as well as mathematics, geography, and mapmaking through children’s literature. In addition, she integrated mathematics and poetry. Finally, she required her preservice teachers to author a piece of children’s literature to demonstrate their literary ingenuity. Ward advised mathematics teacher educators to equip K–8 preservice teachers with tools, resources, and strategies to effectively integrate literature into mathematics classrooms. 
As it stands, the works of Hillman (2000), Wilburne and Napoli (2008), and Ward (2005) provide the backdrop for this SoTL study and can be replicated in teacher education programs across the nation. This SoTL study parallels Hillman’s work in that students designed mathematics lessons, implemented them, and reflected on this practice. With regard to Wilburne and Napoli’s work, this SoTL study utilizes literature circle teams to explore mathematical ideas.  Further, Ward sought to establish connections to other academic disciplines. Ward also advised mathematics teacher educators to provide preservice teachers with resources to teach mathematics through children’s literature effectively, and this current SoTL study seeks to achieve these aims. Collectively, their research findings informed this case study, and this SoTL project extends this previous research. 
There are other studies that use multicultural children’s literature as a context for teaching mathematics (Leonard, Moore, & Brooks, 2014; Strutchens, 2002) and connect science and mathematics with children’s literature (Jewett et al., 2015). In the literature, there are also useful resources for teacher educators who have a desire to infuse mathematics-themed literature in their instructional practices (e.g., Casey, Kersh, & Young, 2004; Schiro, 1997; Thompson et al., 2008; Ward, 2009; Whitin & Whitin, 2004) as well as national standards to guide teacher educators regarding the preparation of PreK–12 mathematics teachers (see, Association of Mathematics Teacher Educators, 2017). These works underscore how the study included herein extends existing SoTL in early childhood teacher education and champion resources for scholar-practitioners. In what follows, a description of this study is provided. 
The SoTL Study
As mentioned previously, the research question to guide this research study was as follows: How might the incorporation of children’s literature in a mathematics content course influence preservice early childhood teachers’ thinking about mathematics teaching and learning? Below the program and the participants involved in this study are described to further contextualize this case study. Then, specific information about the intervention is provided in light of the mathematics content course.

Program Description and Participants

The participants for this project consisted of a cohort of 29 early childhood education majors in a traditional teacher preparation program at a university in the southeastern United States: four males and 25 females. These early childhood education majors were seeking an undergraduate degree in Early Childhood Education as well as initial teacher certification (PreK–5). Students’ major courses were arranged into four blocks during their junior and senior years. In Blocks I–III, students took a mathematics content course along with other education related courses in addition to completing required practicum hours in elementary schools two days per week. The mathematics course that was used for this study was taken during Block I (i.e., algebraic concepts). This content course was designed to build on students’ knowledge bases in the numbers and operations domain and broaden their algebraic conceptualizations and understandings. There are mathematics courses in Block II (i.e., geometric concepts) and Block III (i.e., probability and statistics), and students complete their student teaching internship during Block IV. 
Pedagogical Intervention

Children’s literature was employed during this project to influence preservice teachers’ thinking about mathematics. As mentioned previously, literature (e.g., Adler, 2012; Lichtman, 2008a; Scieszka, 1995; Tang, 2005) was infused in the course design to demonstrate the promise, potential, and impact of this SoTL project (Hutchings, Huber, & Ciccone, 2011). The entire class community read Lichtman’s (2008a) Do the Math #1: Secrets, Lies, and Algebra. The author facilitated the class discussion for this mathematics-themed literature text and provided learning activities to scaffold and deepen students’ understandings in this domain (see Jett, 2015 for an extensive discussion of this work). 
In addition, students were placed into literature circle teams and worked on a collaborative book presentation (Daniels, 2002). The students read, extrapolated, and presented several texts including: The Joy of Pi (Blatner, 1999), Do the Math #2: The Writing on the Wall (Lichtman, 2008b), The Toothpaste Millionaire (Merrill, 2006), Mathematicians Are People, Too: Stories from the Lives of Great Mathematicians (vol. 2) (Reimer & Reimer, 1995), and selected chapters from The Man Who Counted (Tahan, 1993). Other literature circle texts that have been used in subsequent semesters are included below in Table 1; the table also includes mathematics ideas to teach in conjunction with the text. 

Table 1. Mathematics-Themed Children’s Literature
	Author
	Text
	Mathematics Ideas

	Adler
	Fractions, Decimals, & Percents
	Fractions, decimals, and percents

	Calvert
	Multiplying Menace: The Revenge of Rumpelstiltskin
	Multiplication

	Degross
	Donovan’s Double Trouble
	Mathematics anxiety

	Duffey
	The Math Whiz
	Mathematics confidence

	Franco
	Math Poetry: Linking Math and Literature in a Fresh Way
	Various mathematics concepts through poetry

	Holub
	Zero the Hero
	Zero and its properties

	Hutchins
	The Doorbell Rang
	Division

	Leedy
	The Great Graph Contest
	Graphs

	Mills
	Fractions = Trouble!
	Fractions

	Mills
	7 x 9 = Trouble!
	Multiplication

	Murphy
	Divide and Ride
	Division

	Neuschwander
	Sir Cumference and the Off-the-Chart Desserts
	Graphs

	Princzes
	100 Hungry Ants
	Factors

	Rockwell
	100 School Days
	Counting principles

	Shaskan
	If You Were a Fraction
	Fractions

	Wing
	The Night Before the 100th Day of School
	Counting principles


All of these texts were selected so preservice elementary teachers could present them through multiple modalities. Further, these texts served as interdisciplinary tools to deepen students’ conceptual knowledge base regarding mathematics, engage students in mathematical sense making and reasoning, and build interconnected bridges across different content areas (Ward, 2005; Wilburne & Napoli, 2008). Moreover, students established connections to the mathematics and shared pedagogical lessons, insights, and ideas for use in their future mathematics teaching (Hillman, 2000). 

Anticipation guides and other graphic organizers such as the Know, Want to Learn, Learned (KWL) chart, the Frayer Model, and web diagrams were used in tandem with the literature texts to synthesize mathematical ideas and bolster connections to language and literacy. In addition, mathematical concepts from the literature texts reappeared in the mathematics problem sets, algebraic tasks, and other in-class as well as out of class activities and assessments throughout the semester designed for students to engage in and with the Standards for Mathematical Practice (SMPs) as outlined in the CCSSM (National Governors Association Center for Best Practices, Council of Chief State School Officers, 2010). 
All of the learning designs were tied to literature to allow early childhood education majors to explore mathematical ideas via in-depth analysis and propel their mathematics achievement outcomes. Students also completed various activities to improve their precision of mathematical vocabulary and increase the usage of accurate mathematical vocabulary. For example, students kept a Word-A-Day Calendar; students completed vocabulary activities; and students were expected to define and write about mathematics on various assessment tools. The pedagogical goal was not only for preservice teachers to link literature to mathematics but also for them to deeply understand the SMPs, synergistically unpack the standards, and critically address how to implement them in their respective classroom spaces. By designing mathematics learning activities, preservice teachers were provided opportunities to research ideas, pose problems, and author high-level mathematics tasks aligned to their literature texts. These evidence-based SoTL pedagogical aspects foster long-lasting leaning for students as espoused by Hutchings, Huber, and Ciccone (2011). Next, a discussion of the research methods for this project is provided.  

Methods
Case study research “is an empirical inquiry that investigates a contemporary phenomenon (the “case”) in depth and within its real-world context, especially when the boundaries between phenomenon and context may not be clearly evident” (Yin, 2013, p. 16). Case study researchers investigate cases for the purpose of explaining, understanding, and making the public aware about the cases (Hays, 2004). Additionally, case studies provide solutions and offer analyses of various solutions so that others can adapt these solutions in their own settings. Using the case study research approach, the author engaged in this SoTL project with this specific case—a cohort of 29 early childhood education majors. With this case study, both quantitative and qualitative data collection research methods were employed to understand how the incorporation of literature influenced students’ thinking about mathematics teaching and learning.  
Data Collection and Analysis
To collect quantitative data, the author requested for preservice elementary teachers to complete a pre- and post-Likert scale survey consisting of 20 items with the following response codes: 1 = Strongly Disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; and 5 = Strongly Agree. To respect confidentiality, preservice teachers were asked not to include their names on the surveys and were promoted to include a student identification number on it. The survey was adapted from the Attitudes Toward Mathematics Inventory (ATMI) (Tapia & Marsh, 2004). This attitude survey evaluates engagement with mathematics, and it was employed in this project to examine how literature influences students’ thinking about mathematics teaching and learning. Notably, the ATMI has a .97 reliability with college students, and the content validity has been established.  

The modified ATMI solicited information about their beliefs and feelings concerning mathematics. More specifically, students were questioned about the value of mathematics in everyday life, the satisfaction out of solving a mathematics problem, and having self-confidence in mathematics. Statements were tailored to the specific goals of this research project. Examples included statements pertaining to enjoying reading a storybook about mathematics, infusing literature into the mathematics classroom, and designing mathematics lesson ideas around literature. To view the complete survey administered to students, please see Table 2. 

Qualitatively, students submitted a narrative reflection at the end of the semester as reflections make students self-aware of their learning progress and simultaneously provide data for SoTL projects (Hutchings, Huber, & Ciccone, 2011). In this reflective paper, preservice teachers chronicled their experiences as a mathematics student from early childhood until now, discussed how their own mathematical experiences might influence their future mathematics teaching, elaborated on how the incorporation of children’s literature assisted with their own mathematics learning, and explained how this mathematics content course has been different from previous mathematics content courses taken. To view the complete assignment details, please see Table 3. After examining the students’ reflective narratives, the author coded the qualitative data and placed them in various categories based upon themes (Bogdan & Biklen, 2007). Samples of students’ narratives along with survey results are included in the subsequent results section to substantiate the findings.    
Table 2. Survey Instrument for Quantitative Data
	No
	STATEMENT
	RESPONSE

	1.
	Mathematics is a very worthwhile and necessary subject.
	

	2.
	I want to develop my mathematical skills so that I can become an effective teacher.
	

	3.
	I get a great deal of satisfaction out of solving a mathematics problem.
	

	4.
	I get a great deal of satisfaction out of reading a storybook about mathematics. 
	

	5.
	Mathematics is important in everyday life.
	

	6.
	Mathematics is one of the most important subjects for people to study.
	

	7.
	I can think of many ways to teach mathematics in a classroom setting. 
	

	8.
	I can think of many ways that I use mathematics outside a classroom setting.
	

	9.
	Mathematics is one of my most dreaded subjects.
	

	10.
	Studying mathematics makes me feel nervous.
	

	11.
	I expect to do fairly well in any mathematics class I take.
	

	12.
	I am always confused in a mathematics class.
	

	13.
	I am happier in math than in any other class.
	

	14.
	Mathematics is dull and boring.
	

	15.
	I feel a sense of insecurity when attempting mathematics.
	

	16.
	I have a lot of self-confidence when it comes to mathematics.
	

	17.
	I really enjoy mathematics. 
	

	18.
	I really enjoy reading.
	

	19.
	I can infuse literature into a mathematics classroom effectively. 
	

	20.
	Designing mathematics lessons around literature helps make mathematics more meaningful. 
	


Table 3. Narrative Reflection Assignment for Qualitative Data

	DIRECTIONS: Please provide honest, critical assessments concerning the questions that you choose to answer. Please answer some of the following prompts:

	How has this mathematics course been different from other mathematics courses that you have taken?

	How have your own experiences as a mathematics student influenced how you will teach mathematics in elementary spaces?

	How did the incorporation of literature assist with your mathematics learning and/or algebraic thinking?

	How did the cooperative learning activities linked with literature enhance your individual mathematics learning?

	What was the most valuable thing that you learned in this course (this is not relegated to math)? Explain its significance to you.


Results 
For the quantitative data, the mean pre-score and the mean post-score were calculated for each survey statement. Also, the mean difference between the pre- and post-scores and the standard deviation were calculated. Please see Table 4 below to view the survey data’s calculations in a systematic fashion. Pre- and post-survey data were analyzed to ascertain whether or not gains were noted regarding preservice teachers’ ideas about mathematics teaching and learning with respect to literature and their experiences learning mathematics in this fashion. As mentioned previously, Table 4 includes results pre- and post-means as well as pre- and post-standard deviations (SD) for all pre- and post-items. Additionally, a two-tailed t-test was conducted to determine the statistical significance of the differences between the pre-post mean scores. The significance test yielded a p-value of 0.011522. Therefore, it was determined that the increases were significant regarding the pedagogical goals of this SoTL intervention. 
Table 4. Survey Data
	Statement
	Pre-Mean
	Post-Mean
	Difference
	Pre-SD
	Post-SD

	Statement #1
	4.36
	4.32
	-0.04
	0.70
	0.79

	Statement #2
	4.72
	4.80
	0.08
	0.45
	0.40

	Statement #3
	3.48
	3.88
	0.40
	1.36
	1.11

	Statement #4
	2.76
	3.48
	0.72
	0.91
	1.06

	Statement #5
	4.32
	4.40
	0.08
	0.79
	0.69

	Statement #6
	4.20
	4.36
	0.16
	0.75
	0.79

	Statement #7
	3.44
	3.96
	0.52
	1.06
	0.87

	Statement #8
	4.08
	4.32
	0.24
	0.89
	0.68

	Statement #9
	3.28
	3.48
	0.20
	1.56
	1.60

	Statement #10
	3.52
	3.40
	-0.12
	1.55
	1.47

	Statement #11
	4.04
	3.56
	-0.48
	0.77
	1.10

	Statement #12
	2.56
	2.68
	0.12
	1.20
	1.32

	Statement #13
	2.48
	2.60
	0.12
	1.24
	1.26

	Statement #14
	2.20
	2.32
	0.12
	1.06
	1.19

	Statement #15
	3.04
	2.96
	-0.08
	1.46
	1.40

	Statement #16
	2.56
	3.04
	0.48
	1.30
	1.46

	Statement #17
	3.16
	3.16
	0.00
	1.25
	1.32

	Statement #18
	3.80
	4.00
	0.20
	1.13
	1.02

	Statement #19
	3.24
	4.04
	0.80
	0.91
	0.87

	Statement #20
	3.76
	4.36
	0.60
	0.99
	0.74


Conversely, some statements from the survey data yielded a negative response. In particular, Statement 11 had the largest adverse effect. The statement read: “I expect to do fairly well in any mathematics class I take.” Perhaps preservice teachers thought they would perform exceptionally well in this mathematics content course given the focus on the pedagogical intervention. Some students were frustrated, however, that they did not perform well on various mathematics assessment items. 
As a whole, preservice teachers’ ideas about mathematics and literature were greatly influenced through their enrollment in the mathematics content course in general and their engagement with the SoTL intervention in particular. Coupling this survey data with the qualitative data yielded three overarching themes that emerged from the analysis of the data. These themes included: (1) increased excitement about mathematics because of literature, (2) heightened self-efficacy in mathematics, and (3) motivated early childhood education majors to be innovative regarding teaching mathematics. These themes are discussed taking into account supporting data. 
Theme 1: Increased Mathematics Excitement because of Literature

Preservice teachers expressed the mathematics-themed literature caused them to exhibit more enthusiasm about mathematics. Their comments echoed the findings in Wilburne and Napoli’s (2008) study. The gains in response to statement two from the survey data also support these ideas (Statement 2: I want to develop my mathematical skills so that I can become an effective teacher). In this respect, the integration of mathematics and literature yielded a unique excitement about the mathematics teaching and learning process. One preservice teacher declared:
I hate math, luckily this Algebra for Teachers course is not your typical math class. This course takes differentiation to a new level, through the use of not only math, but literature, articles, and if we’re lucky pizza. In my past math classes going all the way back to elementary school I always dreaded them…by using literature and hands on examples students like me can begin to enjoy and comprehend math. (Preservice Teacher A) 
This student had some struggles with mathematics during her earlier schooling experiences. She paid particular attention to the intervention as well as differentiation. Along with other students who mentioned they were learning about differentiation in their education courses, she cited this course as one whereby she could recognize differentiated instruction. She also mentioned pizza in her reflection paper referring to a lesson in which one literature circle group brought in real pizzas to assist with teaching and understanding fraction concepts. One of the literature circle group members worked as an assistant manager of a nearby pizzeria. The pizza overshadowed the mathematics lesson because the preservice teachers were more excited about the free lunch. However, the teachable moment provided an opportunity to learn about mathematics as well as staying focused and taking care to stress the mathematics connections with such an exciting learning activity. 


Overall, the preservice teachers were excited about mathematics because of literature. They also expressed presenting their literature circle text to the class was exhilarating. One literature circle team dressed up as prisoners and guards to contextualize how Beremiz solved the problem of halving the years Sanadik was to spend in the great prison of Baghdad (see, Tahan, 1993). Another literature circle group wrote a Pi Day rap and made a mathematics video of their rap to accompany their presentation of Blatner’s (1999) text. As such, their literature circle presentations corroborated their excitement about this SoTL project. 

Theme 2: Heightened Self-Efficacy in Mathematics

Students expressed heightened levels of self-efficacy in mathematics. In other words, the learning experience allowed them to see themselves more as mathematically capable thinkers. As the results from the third statement in Table 4 indicate, gains were made concerning students’ self-confidence about mathematics (Statement 3: I get a great deal of satisfaction out of solving a mathematics problem). This self-efficacy paradigm was generated/shifted despite several difficulties with mathematics during many of their previous schooling experiences as shared in their reflective narratives. 
Having challenges with mathematics prior to this course was a persistent theme throughout the reflective narratives. Narratives from two students who professed they struggled with mathematics for many years are shared. One student disclosed:
Before beginning this course, I was not as confident about my math abilities and feared math as an obstacle that I never thought I could overcome. Through great teaching and a willingness to learn more about a subject that I have in the past struggled with, I feel as though I am confident to introduce math as an adventure that should never be seen as complicated or fearful. (Preservice Teacher B) 

This student communicated her fear of mathematics to me at the beginning of the semester after one of our initial class meetings. Through this SoTL intervention, however, she exhibited heightened self-efficacy concerning her mathematical abilities. This student not only shared thoughts about her self-efficacy in mathematics, but she also transferred these skills to her ability to perform this work as a future classroom teacher. 
Another student who struggled in mathematics conveyed: 
I really don’t remember when I started hating math. I guess it was ingrained in me from the start. I realize now at the age of 31 that not liking math was all from my past teachers.  I never once had a teacher encourage me or tell me that I was good at math until I had [the author]…. With [the author] encouraging me, telling me I could do the problem, and making me go to the board to work out a problem with the help of others, I started to develop confidence in math. (Preservice Teacher C) 

This other student had many struggles with mathematics and also shared with me that she enrolled in College Algebra five times before successfully completing the course. Actually, her struggles with College Algebra coupled with her remedial mathematics course pattern taking at the community college prior to her enrollment at the university and other responsibilities resulted in her being a non-traditional undergraduate student. Her persistence in the subject is remarkable, and she noted this SoTL intervention helped her self-confidence in mathematics. Moreover, she credited the pedagogical style of the course as being instrumental in her development of mathematical confidence. Her comments also touch on some of the elements in theme three, which is presented next. 
Theme 3: Motivated Early Childhood Education Majors to Design Innovative Mathematics Lessons
In this mathematics content course, literature was used as a differentiation tool that spanned across multiple intelligences while keeping mathematical ideas at the forefront. The MAA in conjunction with the AMS (MAA & AMS, 2001) declare that: “In order to support children’s learning in this realm, teachers first must do this work for themselves” (p. 20). More precisely, preservice teachers must first experience the effects of mathematics-themed children’s literature as an empowering intervention if they will later do this innovative work in their own classroom spaces. Consequently, my instructional practices modeled literature integration via strategies, tools, and techniques for the students. As they observed my instructional practices through the lenses of student and prospective teacher, the preservice teachers extended their efforts to be innovative in their own teaching.  One preservice teacher shared:

This [the incorporation of literature] could honestly be the missing piece of the puzzle when it comes to children’s lack of excitement about mathematics. Integrating these two subjects is something I plan to do on a daily basis within my classroom. Through the integration of literature and mathematics, I hope to rid children of their fears about mathematical concepts. (Preservice Teacher D) 

This student articulated her viewpoints in this domain. She championed literature as “the missing piece of the puzzle” that represents elementary students’ mathematical experiences. Her narrative relies on an assumption that children lack excitement about mathematics or have fears about mathematical concepts. This assertion could be because of her own perceptions of learning mathematics as a child. Such statements and ideological orientations about mathematics must be challenged in early childhood teacher education given that children are generally excited about mathematics learning. On the contrary, her narrative supports the theme of making improved efforts to be innovative in her mathematics instruction through children’s literature.

Through the analysis of preservice teachers’ surveys and reflections, data revealed students exhibited increased excitement about mathematics, heightened self-efficacy in mathematics, and improved efforts to be innovative practitioners. As mentioned already, Table 4 portrays the quantitative changes that occurred in students’ thinking related to each of the three themes that emerged from the analysis of the qualitative data. These findings answered the research question: How might the incorporation of children’s literature in a mathematics content course influence preservice early childhood teachers’ thinking about mathematics teaching and learning? With regard to the research question, the data suggest literature increased their excitement about mathematics, heightened their self-efficacy in mathematics, and motivated them to design innovative mathematics lessons. In the next section, implications for future research and practice are shared. 
Implications
Future Research 

Based on the findings from this case study, this SoTL project lends itself to several implications for future research. Through this study, it was found that prospective teachers’ intellectual and creative schemas were magnified through children’s literature. Therefore, more SoTL projects are needed to measure students’ self-efficacy as they explore and design pedagogical innovations. Future inquiries should also investigate how early childhood preservice teachers’ mathematics dispositions are influenced as a result of a pedagogical intervention such as this one, especially given the mathematically deficient labels often ascribed to prospective elementary teachers.  

Additionally, future studies are needed to more fully understand how mathematics pedagogical and content knowledge are developed with respect to children’s literature. This work goes beyond incorporating reading into the content areas; instead, this intervention should foster rigorous mathematics instruction anchored in students’ experiences (Gay, 2010). Literature can make mathematics teaching and learning more meaningful (Jett, 2014; Thompson et al., 2008; Ward; 2009; Zambo, 2005). Consequently, future studies should be conducted with preservice teachers to explicate how mathematical ideas are solidified through children’s literature and even extend these ideas through problem writing (Barlow & Drake, 2008). Researchers could utilize the Mathematics and Children’s Literature Brief Inventory to explore how teachers’ ideological orientations inform their use of children’s literature during the mathematics teaching and learning process (Cotti & Schiro, 2004). These studies should be replicated or modified in teacher preparation programs across the nation to provide scholars with a more comprehensive understanding of this work. For example, a replication study could be done with preservice teachers at Historically Black Colleges and Universities (HBCUs) and other Minority Serving Institutions (MSIs) given their unique mission to provide equitable mathematics learning opportunities for culturally diverse students to ascertain how findings would be similar or dissimilar.  

Finally, future research should explore the use of children’s literature to expose students to STEM education in early childhood classroom spaces (see, Vasquez, Sneider, & Comer, 2013). Because of the unique role of mathematics in STEM, children’s literature could provide more access to teaching and learning about STEM possibilities. In this vein, a longitudinal research study whereby early childhood students’ STEM trajectories are charted throughout their schooling experiences using different SoTL interventions such as the literature one to propel students in this realm would be beneficial for the field. The goal should not necessarily be to produce more STEM graduates. Rather, the goal should be to produce STEM literate citizens who can use mathematical and literature principles for the empowerment of self, community, and the world. Essentially, future research studies such as the aforementioned ones could offer much to advance the SoTL canon.   

Practice 
In conducting this study, the author educed that infusing children’s literature in the mathematics classroom has many implications for practice. The dominant discourse suggests some prospective elementary teachers have mathematical deficiencies, and national documents in mathematics education state teachers’ mathematics content knowledge is related to students’ mathematical performance (AMS & MAA, 2012; MAA & AMS, 2001; NCTM, 2000). With this case study, many of the preservice teachers initially had a sense of disillusionment and a lack of enthusiasm for mathematics. As a result, one implication from this study’s findings is that it is important for early childhood teacher education scholars to model excitement and heightened self-efficacy in mathematics with preservice teachers.
Next, a practical implication is for teacher educators to use children’s literature as a vehicle to engage preservice and in-service teachers alike in the mathematics teaching and learning dynamic. As the research suggests, exposing them to literature alone in teacher education programs or professional development sessions is not sufficient—teachers must extend the work embedded within literature texts to author mathematics tasks and learning activities, create reform-oriented questions (Purdum-Cassidy et al., 2015), infuse advocacy letter writing in concert with the text’s learning goals (Massengale, Childers-McKee, & Benavides, 2014), and develop mathematics writing prompts responsive to the needs of their students. With this case study, children’s literature prompted the early childhood education majors to be creative and innovative in their mathematics lesson designs, so teacher educators should capitalize off of literature’s creative schemas to extend this work. 
Teacher educators should also devise support mechanisms for preservice teachers to learn various ways to incorporate children’s literature into mathematics lessons (Rogers et al., 2015). As Hillman (2000) recommends, solid connections must be made between the mathematical concepts and the accompanying mathematics learning designs to promote mathematics achievement outcomes among students. These connections should be extended to other academic disciplines to show the utility of children’s literature to other content areas (see, e.g., Maples & Taylor, 2013; Vasquez, Sneider, & Comer, 2013). All in all, early childhood teacher educators should systematically utilize children’s literature to positively influence students’ pedagogical thinking and buttress their mathematics learning outcomes.
Conclusion 
As the data from this case study revealed, children’s literature increased preservice teachers’ excitement about mathematics, heightened their self-efficacy in mathematics, and motivated them to be innovative with their mathematics lesson designs. Wu (2011) argues: “Because teachers also have to answer questions from students, some of which can be quite profound, their knowledge of what they teach must go beyond the minimal level” (pp. xv–xvi). As such, preservice teachers’ knowledge base must deepen if we expect them to deliver effective instruction that will weave academic disciplines such as mathematics and literature together in innovative ways. Given that early childhood educators’ roles lend themselves to integrating academic disciplines and establishing a culture where students are positioned as thinkers, doers, and contributors to the academic enterprise, this work is critically important at this developmental juncture in children’s lives.
Also, this SoTL project is significant because reform efforts in both early childhood and mathematics education encourage the incorporation of evidence-based instructional practices such as teaching mathematics through literature (National Association for the Education of Young Children [NAEYC] & NCTM, 2010). Previous research supports that teachers’ beliefs about early childhood mathematics instruction influence their pedagogical practices (Brown, 2005). Therefore, SoTL efforts and studies to influence prospective early childhood educators’ thinking and belief systems regarding mathematics pedagogy must be employed.   

To challenge readers’ epistemological ideas surrounding mathematically competent teachers at the early childhood level, the following questions could serve as discussion prompts for the teacher education community writ large: What are the present teacher education goals for early childhood education majors? How might existing SoTL studies help to achieve these goals? How might children’s literature inform these goals? What types of curricula, pedagogical approaches, and theoretical orientations are effective in helping prospective elementary school teachers gain mathematics conceptual, pedagogical, and cultural knowledge needed for effective mathematics teaching and learning? And how might innovative SoTL practices work in line with these ideas?  
In closing, the research literature indicates there is a need for skilled, effective teachers not only for the sustainment of the mathematical enterprise, but also to make certain that our children are provided with the high-quality teachers, rigorous and equitable mathematics instruction, and culturally responsive curricula and evaluative tools needed for this time (Delpit, 2012; Gay, 2010; White et al., 2016). Children’s literature is a vehicle to achieve this goal. Literature helps to foster positive dispositions about mathematical activity as found through this case study and previous SoTL work (Hillman, 2000; Ward, 2005; Wilburne & Napoli, 2008). The author beseeches teacher education pedagogues to act and jointly engage in SoTL projects with preservice teachers for the sake of the classrooms, families, and communities they will serve. 
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