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The Incorporation of Informational Texts in the Middle Grades Math Classroom:
An exploration in purpose and possibilities
Abstract
Through observations during my training in teacher education, I have noticed a general student distaste, accompanied by lower achievement, in mathematics word problems. Among closer investigation, I noticed that this phenomenon was only a portion of a more general lack in achievement involving mathematical literacy. As a student-teacher, I decided to explore solutions to this problem, in hopes of identifying a strategic way to incorporate mathematical literacy into my lessons.
By planning a full year of the math curriculum, I have identified what I feel to be an appropriate balance of activities involving mathematical literacy. The product of this exploration is a portfolio of lessons that stresses mathematical literacy throughout every standard of the curriculum. This portfolio is accompanied by a written analysis of my initial research, my proposal of general strategies for incorporating mathematical literacy into the curriculum, and the rationale for the choices that I made in my lesson planning.
Introduction
Growing up as a student in public school, English Language Arts classes never sparked my interest. I loved to read, but math was my strong suit. I was always fascinated by mathematics, and I could see the connections that made certain formulas and algorithms function. I have always felt that I had a “mathematical mind,” which led me to high mathematics achievement and set me on the path towards math education.  But while I was strong in math, I was rarely pushed to “explain” or “reason” because my answers were procedurally correct. Thinking back on this, I try to imagine myself a different type of math student. If I had not been able to so easily see the reasoning behind the steps taken to solve problems, I would not have done as well as I did.  I was rarely challenged in math to explain, reason, or describe the processes occurring, and teachers rarely sought to explain the procedures that we practiced.  
Similarly, students that I observe know specific procedures for problem solving, but many do not know why the procedures are valid. I have noticed a recurring lack of conceptual understanding to back the procedural fluencies that were learned in math classes. Alerting me to this problem was my observation that students in my math classes, tutoring, or educational training, often had a very prominent distaste for word problems. Students widely express a lack of confidence in their abilities to solve these problems.  Though word problems are neither the beginning nor the end of my reasons for studying the incorporation of reading in the math classroom, the general distaste for them certainly points to a problem deeply rooted in our educational system.  
It seems that we suffer a lag in mathematical literacy in education, meaning we have a lack of opportunities and experiences for students to read and write in relation to mathematics.  Because math classes are highly procedure-driven, we do not place nearly as much emphasis on mathematical literacy as we do in other areas of content literacy, such as English-Language Arts, Science or Social Studies.  Understandably, mathematics teachers seem to resist the idea of integrating informational texts into the limited time that they have to teach mathematics standards.  I feel strongly, though, that teachers are missing out on great educational opportunities by not incorporating reading and writing in the math classroom.
Educators have the opportunity to use informational texts as a means of improving students’ abilities to think mathematically.  By reading mathematical texts more often, students can learn to reason intelligently, articulate their thoughts, and become more efficient learners. Additionally, incorporating informational text in the math classroom can be used for the purpose of previewing, by introducing students to cross-curricular topics before they officially encounter them in the curriculum in order to boost comprehension.  The process of previewing kindles student knowledge and depth of understanding across the entire curriculum. I believe that incorporating reading and writing in the math classroom has potential to result in higher levels of thinking during mathematics and a more conceptual understanding of mathematics.
Informational Text
For clarity, it is important to note what specifically is being referred to as informational text. An informational text is any written or spoken communication, usually an article or book, which seeks to inform or explain something to a specific audience. Informational texts come in many different forms, but for the purposes of my research, I have focused on the use of three different types detailed below. 
· Prepared Educational Materials- These pieces of literature include text books, workbooks, real world word problems, guided activities, and any other text specifically created for classroom use.  These are mainly used for boosting content literacy.
· Credible Sources- Research articles and other non-fiction works, that were not specifically designed for classroom use, but still hold a good deal of educational value.  These are used for previewing, as well as content literacy.
·  Fact-based Fictional Literature- Storybooks that offer some measure of educational value.  Here, this category is specifically historical fiction children’s books that have math content as well as accurate historical representations or references.  These are used for the purpose of previewing content.
Part I: Content Literacy
What is Mathematical Literacy?
	Typically we think of literacy as the ability to read and write. It is becoming apparent, however, that literacy should be a much more multi-faceted classification. We must focus on the student literacy of every subject, rather than only English Language Arts. So what exactly does it mean to be mathematically literate?  Mathematical literacy is the ability to critically think, formulate, interpret, and combine mathematical processes in a multitude of ways.  It is the capacity to reason mathematically, and to use mathematics to describe, explain and predict phenomena. Mathematically literate individuals can make real world connections and solve current problems outside of the classroom. While a student may be able to compute mathematical equations with a great degree of accuracy, he or she may still not be mathematically literate. (OECD page 39)
	Mathematical literacy is the first of two major benefits I will be discussing that deal with incorporating literature into the math classroom.  A large portion of students’ time is spent practicing procedural skills repeatedly, and applying a set of strategies to specific, rehearsed situations.  While the computational skills learned here are important, our students are missing a major piece of the puzzle. Imagine an English Language Arts class only composed of vocabulary memorization- no writing, no reading, just memorization.  Sure, those students could rattle off definitions quickly and accurately, but what do those words mean if the students have not practiced combining them into written thoughts, ideas, and works of literature? What is the purpose of vocabulary, if students are not taught to decipher words in context to comprehend a work of writing? This is essentially the type of shallow, underdeveloped understanding that our drill-focused mathematical practices foster.  While our students can compute, they struggle to formulate reason, conclude, or postulate using mathematics.  Without these skills, practiced procedural knowledge is largely useless in real world application.  The difference between students who succeed in post-secondary mathematics and those who do not is simply the ability to think with a mathematical mind. If we want to train students to solve problems they will be faced with requiring a deeper level of understanding, we must teach our students to actually think about mathematics, rather than robotically compute.
Common Core State Standards
The Common Core State Standards were adopted by North Carolina in 2010 and fully implemented in the 2012-2013 school year. Common Core was developed by national experts to strengthen the academic standards for our students.  These new standards focus on building the critical-thinking, problem-solving, and analytical skills students will need to be successful (NC Public Schools, p.1). In essence, the standards shifted the mathematics focus from “what” to “why”. Students can no longer be considered prepared when equipped only with computational skills. Rather, they need to understand the mathematical processes that are occurring, and be able to use them for complex problem solving. While this was a much needed shift in the advancement of math education, many of our students and teachers were not prepared for it.  Previous assessments and standards did not require thinking on this level. This meant that teachers would have to rethink the way they taught mathematics. Additionally, the Common Core demands more reading of informational texts, the kind of which one encounters in the subject areas like math, science, and social studies. The knowledge gained by reading in the subject area builds the background knowledge needed to comprehend and apply new information to previous content understandings in varied situations. 
North Carolina’s Department of Public Instruction (NCDPI) spent weeks informing the public that standardized test scores were going to drop, as we transitioned to the more rigorous standards. The 2012-2013 scores showed that only 32 percent of students grades 3-8 are proficient in reading and mathematics, a nearly 27 percent decrease from 2011-2012 (Wagner, p. 1). While this decrease was expected by the developers of the standards, many other stakeholders were still surprised to learn how unprepared students were to be assessed on the new rigorous standards requiring content literacy.  A possibly cause of this problem is that many of our teachers do not know how to teach mathematical literacy, and until they are able to do so, our students will continue to fall short of more complex mathematical understandings. This only promises more trouble to come, as the general assembly introduces their new A-F grading system for schools in the upcoming year. According to the bill the NCDPI will submit an annual report “on recommended adjustments to the school performance grade elements and scales for award of scores and grades”. With these expected changes, teachers and students must quickly make the transition into fluency with more rigorous standards, or they will face state mandated adjustments. The implications of what each grade will mean for schools remains unclear thus far; however, it is anticipated that the grading scale will intensify the pressure for high performance on state level testing. (State Board of Education, Page 1-3) This leaves our teachers scrambling to find new strategies to address the standards, and more direction in the way of professional development. 
Practicing Mathematical Literacy in the Classroom
	In my portfolio, I have compiled a series of lessons that help build mathematical literacy by having students practice reading, composing, explaining, and understanding mathematical literature.  My proposed lessons can be sorted into four different categories- three of which deal most specifically with mathematical literacy.  Those three categories include rewriting the textbook, developing real world problems, and learning through guided exploration lessons.  Discussed in a later portion, the fourth category involves works of literature used for cross curricular previewing purposes. Together, these lessons help students learn to think about math with a deeper level of understanding, as well as learn to question why mathematical processes work, rather than just accepting them. 
	The first category of lessons, called “rewriting the textbook”, will come at the end of each unit of content. This creative team project has groups of students chose different sections of the chapter to create a written explanation of the given concepts, to identify key vocabulary, and to develop math problems that facilitate growth/understanding.  The group will then combine their pieces of the project into a student-made textbook to be used as a study tool for the upcoming test.  Textbooks are typically difficult for students to read, a problem that stems from a lack of content literacy.  Our students need to be able to read and write mathematically sound literature. To that end, I have created a series of lessons to help them do so.  Creating a student-made textbook requires students to demonstrate a great depth of content knowledge, and allows them stretch their minds to develop effective pieces of mathematical literature.  Just as a student cannot learn to read without writing, a student cannot comprehend mathematical literature without also being able to write about it.  These lessons test student knowledge through literacy practices and simultaneously create great study tools for the students to use for test review.
	 The series of lessons involving the creation of real world word problems hits at the heart of the problem with mathematical literacy. Students routinely struggle with real-world problems throughout the entirety of their math classes because they are typically tacked on at the end of units and quickly skimmed over without much depth. Real world problems are meant to put an answer to the endless question of “why do we need to know this?” They demonstrate plausible applications of mathematical concepts. Eventually, this will lead students to be able to use these concepts in their own lives to solve everyday problems.  Students who struggle with mathematical literacy typically experience a lot of difficulty solving word problems.  They can compute answers from equations, but they struggle to translate words and scenarios into equations, ultimately rendering them unable to apply their knowledge to the real world.  These lessons help students with this process, by allowing them to create word problems. Reversing students’ thought process in this way can be a powerful tool for helping students develop a deeper understanding of mathematics concepts. These lessons also force students to think creatively about the math they have been practicing by having them hypothesize situations that could occur in life that could be solved with specific mathematical procedures.  These word problems certainly have a strong supportive base of mathematical literacy.
	The category of guided exploration lessons are specifically designed research projects that allow students to inductively discover mathematical concepts through carefully chosen pieces of mathematical, scientific and historical literature.  These lessons help students derive computational answers and mathematical understandings from research articles.  This increases their content literacy by giving them practice with mathematically based literature. This includes research articles, articles about ongoing experiments, and pieces specifically written to help students comprehend mathematical concepts. In my breakdown of the curriculum, this type of lesson is done by way of internet based exploration activities.  These lessons were designed around units designed by PBS UNC-TV, which proved to be a source of well-organized lessons.  Similar lessons can also be created using resources like WebQuest, which allows teachers to design online exploration activities.  Lessons like these provide students with an influx of information to sort through and process, from which they must derive the mathematical understandings necessary to complete the accompanying assignment. These lessons will also give students practice completing research and compiling information from multiple sources. Included in this category is a research project where students learn about famous mathematicians.  Students will learn the history of mathematics, the contributions and biography of the mathematician, and how his/her work relates to the Common Core State Standards. This helps students develop writing skills, allows them to practice reading comprehension, and fosters a deeper understanding of the history of mathematics.  Additionally it familiarizes students with the standards to which they are taught. The exploration lessons excite students by giving them a sense of independence while allowing them to increase their content knowledge by reading and writing. Students learn to derive mathematical understandings from pieces of literature that are not directly written for the math classroom. Finally, these lessons allow students to explore the possibilities of careers and long-term success in mathematics. 
	Together, these three groupings of lessons, Rewriting the Textbook, Developing Real World Problems, and Guided Explorations, give teachers a good starting point to begin teaching mathematical literacy.  They require students to read, write, decipher and explain mathematical literature, rather than just computing answers from a given formula.  While these are solid literacy-based lessons, literacy can and should be included in any lesson.  
Two easy ways that teachers can incorporate literacy into any lesson are described below:
· Explaining the Process- The new Common Core Standards have been a strong shift in focus, from finding the answer, to explaining how the answer was found.  This fosters an understanding of mathematics that allows students to apply their knowledge in a multitude of settings.  To practice this, after completing a problem have students spend a few moments writing their reasoning for the choices they made in solving the problem.  It is not enough to write the steps taken; rather, students should explain why they chose the steps, and more importantly, why the steps worked.  Not only will students learn to articulate their thoughts, they will gain a more wholesome comprehension of the curriculum and will often be able to find their own mistakes by rethinking through the problem.
· Real World Extensions can also be an extremely powerful tool in getting students to think about the uses of mathematics in the world around them.  Have students explore a way that the current topic relates to their lives, and help them determine the role that math plays in certain situations. A classic example of real world extensions comes from a lesson provided by the North Carolina Department of Public Instruction, entitled Shakespeare vs. Rowling.(NC Department of Public Instruction, page 34-41).  In this 6th grade lesson, students take tally marks on the lengths of words from a Shakespeare piece and a Rowling (Harry Potter) piece.  The students use these recordings to create multiple graphs to make comparisons about word length.  The data analysis has an obvious math curriculum foundation, but the real world extension comes in to play at the end.  Students use their observations about word length from both passages to make conclusions about whether or not education has been “dumbed down” throughout the ages.  This analysis is exactly the type of “next-level” thinking that we want our students to be engaging in as they take mathematical data and use it to draw complex conclusions about the world around them.  It only takes a few moments at the end of a lesson to add on real world extensions, but it will help students find relations between the calculations and their daily lives.
Mathematical literacy can be practiced in a variety of ways, whether through a literacy based lesson, or a lesson with small literacy components.  Regardless of the chosen method, teachers have no option but to begin teaching literacy so that students can perform well under the Common Core Standards.  Mathematically literate children have a well-rounded, comprehensive understanding of mathematics and are able to solve current and future problems with the knowledge they have learned in the classroom.  
Previewing in the Math Classroom
To this point, I have discussed three of the four categories of lessons that I am proposing. The fourth and final category, previewing, is a strategy used to boost cross-curricular knowledge and comprehension. Previewing is a term used in education meaning to introducing students to small chunks of information that they can later build upon. Similar to “scaffolding”, students are given somewhat of a skeleton of knowledge on a certain topic, so that they can later easily fill in the gaps and gain a more complete understanding of a concept.  In his book The Knowledge Deficit, E.D Hirsch, Jr. talks about a wide, general base of background knowledge that our students need in order to comprehend new literature that they experience in school and everyday life.  (Hirsch, page 68-79) Research has shown that children can learn four times faster when they are working with a verbal context that is familiar. (Hirsch, page 81) Being familiar with the verbal context is something many people rarely think about, but it constantly has an effect on our comprehension.  If a radio host says that a performer “really knocked it out of the park”, we understand their message because we are able to catch onto the baseball reference of hitting a homerun.  Imagine how contorted the message would be for someone who was not familiar with baseball.  In much the same way, if students become familiar with a topic in one setting, they will have better comprehension when they are taught a lesson on it later or simply when it is brought up again in other classes or conversations.
 The idea of previewing is to implant small chunks of information into the minds of students, adding to their base of background knowledge.  While these chunks may seem unimportant at the time of learning, later they will be exposed to the topic in a different curriculum, and thusly will already be familiar with the context. This will lead to quicker comprehension, allowing teachers to move deeper into the content, leaving room for student exploration.  With previewing, we are planting seeds. These seeds will later be watered in other classrooms and they will grow more quickly than if they had not previously been planted. The idea of previewing in the math classroom is: if we incorporate other subject area content a little here and there, in a fun mathematically relevant way, we can make a big impact across the entire curriculum.
	So what does previewing in the classroom look like? Previewing takes more planning for implementation in a lesson than some of the methods I have previously discussed, but I believe it is well worth the effort. Teachers should look for pieces of children’s literature that have math content, but also cross-curricular value, meaning it applies to lessons in other classes. This could mean it has underlying content in History, Science, English, Health, or even the Fine Arts. There is a whole section of historical fiction books that are designed to teach a math lesson. Examples of these include Cindy Neuschwander’s books Sir Cumference and the First Round Table and Mummy Math. These elementary pieces of children’s literature have a surprising amount of cross-curricular content. They do a great job of introducing of mathematical concepts in memorable ways. Additionally, they are based on historical content. While they are considered fiction due to the enhanced mathematical content, they do a good job laying a foundation of historical knowledge for certain topics.  This groundwork will help students with recollection when they reach this unit in social studies.  It contributes to their collective background knowledge, and they will have a heightened level of comprehension when they next encounter the subject.
 As a specific example, Sir Cumference and the First Round Table, by Cindy Neuschwander, is a children’s book that introduces the parts of a circle, and the relationship between circumference, diameter, and radius.  The book is set in medieval times as the main character ‘Sir Cumference’ has commissioned a table to be built for his knights, who will later become the Knights of the Round Table.  While this is certainly a fictional piece of literature, its bits of historically factual information should not be overlooked or underestimated.  The book plants the seeds of knowledge about medieval times into the minds of the students, allowing them to comprehend the content much more quickly in their social studies class. 
As another example, a teacher giving a lesson on ratios and proportions has an excellent opportunity to incorporate previewing. The teacher could find articles about heart rate or blood pressure to relate to a science or health class that would be followed with questions about finding unit rates and conversions. Alternatively, a lesson on ratios could be taught using recipes, which teaches students a life skill while they learn the math content.  Small ideas like these are easy to incorporate in lessons to give small tie-ins to other curriculums and necessary skills. Mainly, teachers should note that it does not take an enormous amount of planning to add a literature component to a lesson.
Ideally, a teacher would collaborate with teachers in other curriculums to plan for previewed content lessons to coincide with each other.  This school-wide collaboration can be a very powerful tool in helping students to see the connections between the content that they learn in different classes. 
Part II: The Classroom Today
Research Based Best Educational Practices
	High performing teachers widely accept the guidance of Benjamin Bloom, Robert Marzano, and Max Thompson. Beginning in 1965, Bloom, and other collaborators, published a framework of education goals, commonly known as Bloom’s Taxonomy. He determined the levels of understanding to be: knowledge, comprehension, application, analysis, synthesis, and evaluation. Later, in 2001, a Revised Taxonomy was published, outlining new levels as: Remember, Understand, Apply, Analyze, Evaluate, and Create. The Taxonomy shows how students should progress from the most rudimentary understanding of a topic to full comprehension. (Forehand, p.3) Building on this, based on, and in collaboration with, Robert Marzano’s research, Max Thompson created the Learning Focused Schools Model as an approach to improving student performance. Learning Focused Instruction places emphasis on higher order thinking skills, which are based directly on the levels of Bloom’s Taxonomy. He further categorized three levels of learning as: Acquisition, Extending thinking, and Authentic, meaningful use and mastery.
	In studying the incorporation of informational text in the math classroom, it was important for me to focus on incorporating higher order thinking skills and ideas from Bloom’s Taxonomy.  The statistics certainly back up the ideas of these educational researchers. I found that by incorporating literacy components into mathematics, it became much easier to meet certain levels of higher order thinking.  The chart below details examples of the lessons in my portfolio meeting each of the levels of Blooms Taxonomy, incorporating Thompson’s Levels of Learning.
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Literature in the Math Classroom
	The incorporation of literature, whether mathematic, scientific, or historical, is the gateway to developing children who are mathematically literate. This practice also optimizes classroom time by emphasizing the cross-curricular connections.  We can no longer assume that a computational-based mathematics curriculum generates independent critical thinkers and problem solvers. In addition, we can no longer pretend that the curriculums stand alone and should only be taught during their allotted time windows. A functioning mathematics education, just like English, Social Studies, or Science, requires an aggregate of in-depth understandings about the processes of both the content and the world around us.  We must prepare our children to think abstractly about math, just as they would a novel in English, a war in a History, or a theory in Science.  To make the most out of our limited classroom time, we must enhance our curriculum with content literacy and previewing efforts.  Together, the incorporation of reading and writing strategies will foster exponential student growth and exploration.
The Portfolio
	During the semester that I spent planning for this project, I sat down to have lunch with a few co-workers. I was explaining the premise of research and everyone was nodding along, half listening.  A friend who happened to be in his student teaching for secondary math joined us at the table.  A girl who had been listening to my speech chimed in and asked the teacher “What do you think of reading in your math class?” His answer: “It’s stupid.” He went on to explain that he did not have time for reading while teaching the math content, and so on and so forth, but the words “it's stupid” stuck with me. I realized the problem that some teachers may have with literature incorporation- they do not know what it truly means, or how to do it. No teacher wishes the worst for their students or wants them to struggle. However, this method is a complete turnaround and leaves many teachers somewhat confused about how to proceed. Having so much passion for the incorporation of reading and writing in the math classroom, and hearing so many complaints from teachers, I decided to embark on a creative project to show how this could be done.  I went through a lot of ideological evolution while writing the lessons, eventually settling into a set of plans that I felt comfortable presenting as well as adding to my personal arsenal of lessons that I will use when I begin teaching. 
	The first issue I encountered was “how much”.  How many solid, literature-based lessons would smoothly fit into the curriculum? Now obviously we cannot read a lengthy children’s book in class each day, or learn every topic through a two day online exploration activity. I eventually decided on one literature-strong lesson per week. This is not to suggest that literacy is only practiced one per week, but just that only once is the entire lesson based around literacy. I found certain types or templates of lessons that I thought were beneficial enough to reuse in each unit- such as creating your own world problems or re-writing the textbook.  I found other lessons that were not as reusable, but still fit well for specific topics, an example being, the web-explorations and the children’s literature books that were used for previewing purposes.  
	When talking with many teachers, I received a some negative feedback regarding the possibility of adding literacy components to a math class. In practice, however, I was pleased to find that I didn’t have any trouble creating a year’s worth of weekly lessons. While I do not claim to be a lesson plan “authority”, I believe that what I have compiled in my portfolio will be a useful tool for myself and other teachers, as we work to build a content-literate generation of learners and as we collaborate to re-enforce the connections between the curriculums. 
Extensions to Pre-Planned Lesson
	One of the major complaints that I hear about adding literacy components to the math classroom, and about the switch to the Common Core, is that teachers cannot teach math the way they always have. Veteran teachers have years of experience and have compiled lesson plans that have always served them and their students well.  Now with Common Core focusing on “why” rather than “what”, teachers feel that they need a new set of lesson plans to make the shift to teaching children to be mathematically literate.  This is not the case. While I typically found time for only one literacy-based lesson per week, I did find that literacy components could easily be added to any lesson, and should be utilized every day.  This can be done in a number of ways, and does not require extensive planning.  Practicing literacy can be as easy as having students write a few sentences to explain their reasoning, or spending a few moments to find and read a research article that could be related to the content. Students could end class by describing a situation where what they have learned that day could be applied in real life. They could even use that hypothetical situation to develop and solve a word problem as their daily “ticket out the door”. One example that I personally plan to implement in my own classroom will be “Mathematician Mondays”. At the beginning of each Monday, the class will spend approximately fifteen minutes learning about a mathematician from history or from present day. They will discuss the contributions of the mathematician and identify a possible Common Core standard that is relevant to his/her contribution.  This will help foster an appreciation of the history of mathematics, while allowing young students to see the possibilities of a very successful career in mathematics. This also gives students practice with reading math oriented content.
	Incorporating literacy does not have to mean uprooting your entire compilation of lesson plans and starting fresh- it means uprooting your way of thinking about the importance of mathematics. Lesson plans can easily be tweaked to help students see math in a totally new way and gain a more comprehensive understanding of its connections to the world.
Part IV: Conclusions
Common Core in the Future
	With so much emphasis thus far on math literacy helping us to conform to the Common Core State Standards, it is worth mentioning the backlash that the standards have faced nation-wide, especially in North Carolina.  While North Carolina students will still be held to the Common Core Standards in the 2014-2015 year, new standards could be in place as soon as the 2015-2016 school year (Wagner p.1). The writing of new standards is not yet underway, and it is unclear just what about the standards will change with the abandonment of Common Core. In the meantime, while the standards are being written, North Carolina will continue to use the Common Core.  Governor Pat McCrory (R) said in a statement he will sign the bill 
“because it does not change any of North Carolina’s education standards. It does initiate a much-needed, comprehensive and thorough review of standards. No standards will change without the approval of the State Board of Education.  I especially look forward to the recommendations that will address testing issues so we can measure what matters most for our teachers, parents and students.” 
It seems that the problem with the Common Core is not the standards themselves, but the conformity to national expectations and the implied standardized testing that has come along with them.  “This is not a repeal of the Common Core State Standards,” said Gary Salamido, Vice President of Government Affairs for the North Carolina Chamber of Commerce and a major backer of the standards. “While the standards are looked at through an open process, they’ll be revised and we’ll have opportunity to put in place even higher standards.”  Salamido expects that some aspects of the Common Core will be kept. (Layton, p.1)  If nothing else, it is clear that new standards will not be any less rigorous, just more independent by state. With this being said, while “Common Core State Standards” may soon be obsolete, the idea of challenging, higher order standards will certainly not be.
The Mindset of Evolving Mathematics
	Most every child has a compilation of memories of having books read to them. Some children were read a bedtime story (or two) before falling asleep and others read full novels with their parents and/or guardians. Children participated in accelerated reader programs where points and prizes could be won, and many homes have full book cases.  From a very early age, reading is emphasized. If a child cannot read, there seems to be a family uproar and a rally around that child to fix the situation.  Reading is a valued trait, but it has always confused me how differently math is viewed in the home.  A child who tells his parents that he is bad at math is sometimes given a pat on the back and a few reassuring words.  Being less than proficient in mathematics just seems to be common place in both children and adults. Students, and parents, often bond over laughing at how much they struggle with math, or how many times they have retaken a math class. We just do not seem to place the same importance on math as we do reading, and we certainly don’t talk about it or practice it at home as we do bedtime stories. Herein lies our problem. We have for too long glossed over the importance of a true foundational understanding of mathematics.  We have been focused on procedural fluency, leading to good test scores.  Finally, we are discovering that this is no longer adequate. For our children to grow up to be mathematically literate and mathematically minded, we must place the same importance on mathematics that we have long placed on reading. It is high time that we begin thinking about the art of mathematics, and fostering an appreciation of mathematics in both our students and ourselves.  Incorporating literature, informational text, and writing into lessons is not the complete solution to our problem, but it is an excellent start.  
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Bloom's Taxonomy

Students practice "creating" by making new word 

problems and student made text books.

Students practice "evaluating" by compiling 

research for projects.

Students practice "analyzing" by turning data into 

written explanations of concepts.

Students practice "applying" by previewing 

concepts in cross-curricular settings.

Students practive "understanding" by collaborating 

with students and teacher to give verbal or written 

explanations of topics.

Students practive "understanding" by collaborating 

with students and teacher to give verbal or written 

explanations of topics.


