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ABSTRACT 
 

 This qualitative study investigated the experiences of incorporating 

writing into a middle school general education mathematics classroom.  Nine 

students in the sixth grade participated in the study conducted in an urban middle 

school housing 1,132 students in grades six through eight.  Methods of gathering 

data included teacher observation, student surveys, formal and informal 

interviews, and student work.  Methods of analysis included analyzing and coding 

data, review of student work, along with the review of various authors, and the 

construction of theme statements.  The students were presented with various 

writing activities including: journals, word wall writings, and open ended 

questioning.  Findings suggest increased vocabulary acquisition, increased student 

motivation in the math classroom, the ability to recognize math in the real world, 

increased usage of notes, and the effect of reading ability on problem solving 

skills.   
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RESEARCHER STANCE 
 

“You want me to teach what?!” 
 

 Growing up I can recall, even from the earliest days of elementary school, 

the fear and hatred I had for math.  In fact, I disliked math so much that by the 

time I got to fourth grade, I concocted the best scheme ever to miss math class as 

often as possible. You see, band instruction took place during math class, so, by 

joining the band, I would be able to get pulled out of math and not have to put 

myself through the torture of numbers, numbers, and more numbers. I can still 

vividly recall my band teacher and, of course, those infamous words to practice 

every night and to have your parents sign off on your hours. I guess I wasn’t 

really fooling anybody, though, since my clarinet sounded like a dying bird, and I 

quickly realized band might be the one thing I hated more than math. 

 Unfortunately for me, I didn’t like band any more than I liked math, so it 

seemed as if I was trapped.  However, there was one way out.  In order to be 

removed from band, I could not say that I hated it, but instead I had to say I was 

struggling in math class and could therefore no longer be a member of the band 

because I couldn’t afford to miss my math instruction.  This, too, backfired and 

because of this apparent “need” for math remediation, I was placed in an extra 

class to help me improve my math performance.   

 When I began working with the pull-out class of 5, the teacher quickly 

realized that there was no need for me to be a part of math remediation, and she 
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made a dreaded phone home to my mom and dad. After I explained my whole 

scheme to my mother, I ended up begging her to allow me to stay in my new math 

class.  It had quickly become my favorite class of the day because I had 

opportunities to discuss math with my peers, connect what I was learning to what 

I already knew and the real world, and I had regular opportunities where I was 

encouraged to think about what I was doing and learning.  Fortunately, my 

teachers saw no reason to take me away from something I enjoyed, so I was able 

to stay, and I loved every minute of this new math.  When the next school year 

came around, though, I was back in regular education math and hating it once 

again.   

 This hatred continued through middle school and high school, and those 

negative experiences and feelings I had towards the subject continued on to 

college where I prayed that I would pass the required math classes.  When I was 

finally offered a teaching position, one of the subjects I had to teach was math.  

To make it worse, it was middle school math, math I was afraid I would not be 

able to do myself—let alone to teach anyone else.  My negative math learning 

experiences had instilled such a fear inside of me that I wasn’t sure I could learn 

the math needed to accept the job. 

 In the end, though, I convinced myself that I could learn and teach middle 

school math, and I decided to take the job.  I still recall the fear and sickness I felt 

all summer, reminding myself of my deficiencies and preparing myself for failure 
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and embarrassment.  As I followed our calendar unit by unit, I forced myself to 

physically sit down and study inside and out what I was going to teach, and, with 

the support of the teacher’s edition, I began to realize the concepts were not as 

hard as they had seemed before. Somehow that year went by in a whirlwind, and 

in my second year of self-imposed tutorial sessions, I began to recognize that it 

wasn’t math that I had found repelling but rather the way in which it had been 

taught to me. The math curriculum hadn’t been engaging or meaningful to me, so 

I had never really learned the key concepts.  

 About this time, with the belief that the only goal is to help students 

perform well on the Pennsylvania System of School Assessment exam (PSSA), 

my district went into drill and practice mode. How could I avoid making math as 

meaningless for my students as it had been for me?  

 I wondered what would happen if I were to incorporate various types of 

writing into the math curriculum in an effort to help students more clearly 

understand math concepts. I wanted my students not merely to be able to push 

calculator buttons, but instead to work together, think, and reflect about the math 

they were learning. 

 My own negative experiences as a math student had taught me that drill 

and practice aren’t adequate in the math classroom, and beyond the repetition of 

facts, thinking is needed.  Beyond drill and practice, connections can make the 

difference.  By integrating math and writing, I believed, students would begin to 
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see the clear connection between math and the outside world, and experience had 

taught me how valuable this real world connection can be when trying to learn a 

new concept.  I hoped that by integrating math and writing, my students would 

learn to solve problems on high stakes tests, and perhaps, far more importantly, to 

solve real-world problems in life.   
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LITERATURE REVIEW 
 
 

Writing in Math 
 

 “Contrary to popular belief, mathematicians must write and must write 

well” (Russek, 1990, p. 36).  This comes as a surprise to many because more 

often than not, students consider math to be solely about numbers.  Students 

quickly come to believe that “mathematics is just a collection of right answers to 

questions posed by some else” (Muth, 1997, p. 72).  Utilizing writing as a tool 

within the mathematics classroom is becoming more prevalent.  Regularly 

incorporating writing into the mathematics classroom is beneficial for many 

reasons.  Unfortunately, many teachers are hesitant to even think about writing in 

math, let alone take the steps to incorporate it, often because many teachers are 

concerned about time.  In fact, as Ntenza (2006) points out, writing in 

mathematics classroom is so rare that “learners in mathematics classrooms might 

write and cover pages of the exercise books without completing a single ‘ordinary 

English’ sentence” (p. 340).  However, there are various reasons writing in math 

can be an effective use of time. 

 Research suggests that writing in math can help students process what 

they are learning and increase their knowledge of particular concepts (Trisler and 

Cardiel, 2004). Carter (2009) points out that the “NCTM suggests that students 

should be able to communicate mathematical thinking coherently and clearly to 
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the teacher and other students” (p. 606).  Writing in math is not simply important 

so students can perform better on open ended word problems, but it is also critical 

for student reflection in order to deepen understanding.  “Written communication 

is of special importance because it provides students with a record of their own 

thinking and developing ideas” (Phillips and Crespo, 1995, p. 15).  Finally, 

writing is such a valuable tool in the mathematics classroom because it 

encourages everyone to participate and students “become active participants in 

their own learning” (Muth, 1997, p.72).  

Phillips and Crespo (1995) explain that writing helps enable all students to 

become classroom participants because it provides an outlet for those students 

who do not thrive on expressing their ideas and understanding orally. Wegerif, 

Littleton, Dawes, Mercer, and Rowe (2004) agree that the ability to communicate 

and acquire language is essential because “some children may acquire such skills 

in their home environments, but others do not have this opportunity” (p.144).  

Therefore, incorporating writing into math is also beneficial in influencing 

language acquisition.  Acquiring math language will allow for students to expand 

their mathematical thinking and explaining.  Writing in the math classroom 

provides many benefits in the overall learning experience for all students and the 

teacher in the math classroom because, as Russek (1990) says, writing in math “is 

used to open doors of communication with students who may have math anxiety 

of who have ‘I hate math!’ feelings, students who may have never really ‘spoken’ 
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to their mathematics professor before” (p. 36).  Writing in the math classroom 

gives all students a voice, and teachers may use a variety of strategies to support 

such writing.   

 As a classroom teacher, one must be accountable to incorporate a variety 

of strategies to engage students communicatively about mathematics (Thompson 

and Chappell, 2007).  Speaking, reading, listening, and writing are all critical yet 

sometimes forgotten aspects of the mathematics classroom.  The language of the 

math classroom is so important because it “is typically confined to the 

mathematics classroom…and is the only place where they [students] have an 

opportunity and expectation to communicate mathematically” (Thompson and 

Chappell, 2007, p. 180).  Communication, specifically writing in math, is critical 

to deepening understanding.  Fried and Amit (2003) studied the use of classroom 

notebooks and found that students had a hard time making the connection 

between mental math and writing mathematics down and valuing both. This ties 

into the idea that a student’s writing gives insight into a student’s mastery of math 

concepts (Janzen, 2000).  This is of particular importance because this insight 

allows teachers to see where her students stand with mathematical concepts 

because “the act of writing is not completely separate from the thinking that goes 

on before it” (Fried and Amit, 2003, p. 103).  Moving forward with this 

information provides teachers with feedback on where to go with her teaching in 

the classroom. 
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 Finally, today’s math classrooms often use a “popular standards-based 

mathematics curriculum that frequently asks students to explain their thinking and 

show their work” (Carter, 2009, p. 606).  Standardized tests require students to 

incorporate the five standards and expectations laid out by the National Council of 

Teachers of Mathematics (NCTM).  These five standards include:  Problem 

Solving, Reasoning and Proof, Communication, Connections, and Representation.  

Underneath all of these larger standards lie expectations for each.   

 The first standard of problem solving is a large part of standardized 

testing.  If students are to become better problem solvers, they must apply the 

skills they have learned within the classroom.  Becoming a better problem solver 

does not stop there.  In fact, if students want to advance in their problem solving 

skills, they must be able to adapt to challenges that lie within each word problem.  

Solving these problems within school and becoming more competent at doing so, 

allows students to then apply these problem solving skills in other content areas 

and outside situations.   

 Another NCTM standard is the concept of making connections.  Here, 

connections do not only lie in mathematical concepts to the outside world, but 

recognizing that each math concept learned builds off the next to build a whole.  

Once this is recognized students can then use connections when problem solving 

in order to respond to different aspects of each question.  Having this background, 
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then enables students to make connections between classroom mathematics and 

real world mathematics being used outside of the classroom walls. 

 The standard of representation can also be represented through writing.  

Here, students must represent mathematical ideas in a variety of formats.  First 

and foremost, students must be able to organize their ideas.  From their, students 

can proceed to solve the problem and then communicate their answer with peers 

in different formats depending on what is necessary from words, to drawings, to a 

verbal explanation.   

 Finally, and most critical to my study is the NCTM standard of 

communication.  People outside of math, often do not connect math with 

communication.  However, communication is critical to mathematical success in a 

variety of ways.  Here, students must be able to be a part of a two step process.  

First, students are required to solve the mathematical problem.  Once a solution is 

achieved, they must now organize and condense their thinking through verbal or 

written communication.  Communicating verbally to peers and teachers however 

must be precise.  Therefore, if mathematical definitions are needed, students must 

be not only be able to do the physical problem, but provide a definition to support 

their work.  This communication is not simply a question and answer session, but 

instead of conversation between teachers and students, or peers.  This means that 

all parties involved must be able to communicate their mathematical thinking in a 

clear, concise manner.   
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 Using writing in math class as a tool and the NCTM standards and 

expectations of each as a guide, is a pathway to connect each.    

STRATEGIES 

Learning Logs  

 First, as McIntosh and Draper (2001) state, “the purpose of writing in 

learning logs is to have students reflect on what they are learning and learn while 

they are reflecting on what they are learning” (p. 554).  Through the use of 

learning logs students are able to reflect upon what was done in class and how 

they are feeling about a particular concept.  Learning logs are not an 

implementation that needs to be used every single day, however using learning 

logs a few times a week, can deem useful (McIntosh and Draper, 2001).  This 

comes as a concern to some when considering the use of time.  However, learning 

logs do not take away from teacher or class time and teachers can feel confident 

that they are still meeting their student’s content needs (McIntosh and Draper, 

2001, p. 554).  Once learning logs are completed, they need to be read and 

responded to on a regular basis.  Having students write in a learning log is not 

enough, teachers must go beyond that and read student responses.  In fact, it is 

critical that students know their learning logs are being read by the teacher 

(McIntosh and Draper, 2001).  Reading students’ responses allows teachers to 

provide feedback to their students.  Not only do the student’s feel satisfied and 
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valued, but this read through can provide teachers with the opportunity to reflect 

upon and change their teaching.   

PenPal Letters 

 Besides learning logs, students can participate in math penpal letters.  

Teachers may be hesitant thought to incorporate such letters into their classrooms.  

This time around, teachers’ concerns often lie in what students are writing in the 

first place, and if the feedback peers provide is valuable.  However, writing to 

someone who is not the teacher and is of their own age going through the same 

math program may allow for more writing because “writing activities to 

audiences other than the teacher are more valuable and interesting to students 

and…students generate more writing when addressing audiences other than the 

teacher” (Phillips and Crespo, 1996, p. 15).  The math penpal process is very 

open.  Students are not directed on what to write about or how to write.  This 

strategy can also be used as a homework assignment or an in class activity.  

Having a penpal gives every child a voice.  The student, who on a normal basis 

would not pose questions to his teacher, now has the opportunity “to think of their 

penpal as sort of a personal tutor, and that they would be able to ask their penpal 

for help with math that they found confusing or frustrating” (Phillips and Crespo, 

1996, p. 16).  As Phillips and Crespo (1996) say, the bottom line is, “it is 

important to recognize that learning to communicate mathematically is best 

accomplished in contexts where there is an authentic need to communicate” 
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(p.15).  This open dialogue through penpal letters opens doors in hopes that this 

dialogue will then become verbal in the classroom to communicate mathematical 

and assist one another on a more frequent basis.   

Mathematical Definitions 

 When students are asked to communicate in math to show understanding 

independently, one way to do so is through the construction of written 

mathematical definitions.  Having the opportunity to use mathematical language 

as a cooperative group first enables students to feel comfortable with the language 

independently.  One task students must engage in is the “need to be able to 

interpret definitions that they meet in their textbooks” (Shield, 2004, 25).  Being 

able to interpret words, however, is not enough.  Students must also be able to 

define key concepts in their own words, along with making the definition become 

theirs.  Giving students one text book driven definition is deficient when trying to 

have students develop a deeper understanding of the concepts (Shield, 2004).  

Providing students with the very structured definition a book provides often 

places students in a state of confusion.  This confusion is usually right at the start 

of a lesson because “mathematics textbooks often present a definition near the 

start” (Shield, p. 26).  Shield states that, “such an order is generally not helpful to 

students in constructing a meaningful representation of the concept” (p. 26).  

There are two ways to help students get beyond this first formal definition.  First, 

Shield suggests “having students compose a definition after explorations of a 
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concept [because this] can assist in the process of reflection and building their 

understanding” (p. 26).  Having to manipulate the problems first and then 

applying vocabulary to the type of problem that is being solved, can be very 

beneficial because students are able to first see what they are working with.  

Having an idea of what they are doing from visual representations explorations 

and then putting a word and definition with the task makes the information more 

accessible.  Second, it is not beneficial to provide students with a definition that is 

beyond students’ understanding.  Instead, the definition should be “based on the 

least number of features required to establish the item uniquely, that is, the 

necessary and sufficient conditions.”  Giving students the information they need 

to accomplish the task is enough.  Shield believes that these “two important 

aspects of constructing a definition can help develop students’ understanding of 

the mathematical concepts involved.” 

Thompson and Chappell (2007) agree that understanding mathematical 

concepts and vocabulary must become the students’ own.  One strategy 

Thompson and Chappell suggest is having “students divide a piece of paper into 

four sections and label the sections as mathematics example, everyday example, 

diagram/picture/graph, and my explanation” (p. 187).  This activity helps make 

the mathematical concept or word the students’ own.  Making vocabulary come 

alive in their own way creates connections and allows again for the students to 

become independent thinkers.  Understanding vocabulary and being connected to 
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it can help students tremendously when it comes to another writing aspect of the 

math classroom, the dreaded open ended word problems because, “in doing 

mathematics, it is not enough to be able to work with the language alone; 

mathematics draws on multiple semiotic (meaning creating) systems to construct 

knowledge: symbols, oral language, written language, and visual representations 

such as graphs and diagrams” (Schleppegrell, 2007, p. 141).  The construction of 

definitions helps students with word problems, because they are able to pick out 

familiar words.  Creating pictures in their mind helps each student to solve the 

problem.   

Journaling 

 Another classroom technique to help students make mathematical 

connections is journaling.  Thompson and Chappell (2007) agree that “through 

such activities, students have a chance to reflect on positive and negative 

experiences in mathematics; teachers can use those reflections to learn about their 

students and their attitudes toward mathematics that might influence achievement 

throughout the year” (p. 184).  Having students write in a journal and talk about 

their writing freely, without fear of a grade allows them to open up about how 

they truly feel about being in the math classroom.  Having this information about 

the students in the classroom provides opportunities for the teacher to direct her 

teaching in a way that the students will feel most comfortable, along with taking 

into account math fears, past experiences, hopes, and so on.  Journals do not 
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solely have to be for student expression, but they can also be used to allow 

students to “reflect, refine, discuss, and amend their ideas” (Pinchback, 2001, p. 

36).  Using a journal like a notebook, students and teachers can communicate 

back and forth.  This teacher feedback allows for students to once again reflect 

intrapersonally and rewrite their ideas.  This constant communication provides 

students with the idea that the process is just as important as the outcome and to 

get there, communication and working together are necessary.    

Word Problems 

 Many times when students are required to take the information they have 

acquired and practice it independently to show learning, the teacher does a 

comprehension activity through the use of open ended word problems.  One way 

to encourage students to do their best is by helping them to make connections  as 

they work to solve the problem.  Smith (2006) writes that “when students can 

connect mathematical ideas, their understanding is deep and more lasting” (p. 

161).  If the students are able to make connections in various ways— through the 

problem, through cooperative grouping and accountable talk, and to previous 

learning experiences, then their experience independently will be more valuable.  

Not only should students connect with math personally, but the classroom teacher 

needs to also help students make those connections.  These connections can be 

made by having students write in math class.  In fact, “the NCTM encourages 

students to experience mathematics in multiple contexts” (Smith, p. 161). Beyond 
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writing, students should experience mathematics in other school subjects and 

should also experience math not as an individual but as a group.   

 Students can also solve word problems cooperatively.  This is beneficial 

because “when students discuss mathematics concepts aloud with others, they are 

more likely to demonstrate a deeper understanding of the concepts than when they 

simply solve a problem” (Thompson and Chappell, p. 181).  Creating this 

dialogue helps students hear the information not only in their head, but from their 

peers, helping them to become deep thinkers and giving them more information to 

consider when explaining a word problem.  This connection with others helps 

students understand mathematical concepts better, so they are able to perform 

better individually on word problems.  Using what was discussed in groups and 

what the students made connections to can help them respond in writing to a word 

problem.  Michaels, O’Connor, and Hall (2002) also examined the idea of peer 

audiences and learning through talk to help students influence their writing and 

word problems. They note that “talking with others about ideas and work is 

fundamental to learning.”  Learning through talk is essential because it gives 

participants the opportunity to engage with others and share background 

knowledge.  Beyond this, Michaels, O’Connor, and Hall (2002) point out that 

learning through talk enables us to “hear how our thinking sounds out loud, listen 

to how others respond, and often, hear others add to or expand on our thinking” 

(p. 1).  Allowing students the opportunity to not only hear themselves, but to also 
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hear how others process information, gives students new and different directions 

to think about a topic.  This communication allows students to then use this 

information when they are asked to process and explain on their own.  Not all 

classroom talk, however, promotes learning.  In order for talk “to promote 

learning it must be accountable to the learning community, to accurate and 

appropriate knowledge, and to rigorous thinking” (Michaels, O’Connor, and Hall, 

2002, p. 1).  This type of talk needs to modeled and practiced in order to achieve 

independence.  Once this classroom community is created, “accountable talk 

sharpens students’ thinking by reinforcing their ability to use and create 

knowledge” (Michaels, O’Connor, and Hall, 2002, p. 1).  When “they are forced 

to clarify their own thinking, to reflect on the strategies they use, and to learn 

whether and when various strategies are appropriate and useful” (Muth, 1997, 

p.2).  Thompson and Chappell (2007) agree that “students should regularly 

engage in talking mathematics, both in terms of student-to teacher talk and 

student-to-student talk.” “Because some students learn best aurally, hearing 

mathematics Sometimes however, the knowledge that is within cannot be brought 

out because word problems are embedded in reading.  If a student cannot read, 

they cannot comprehend the word problem at hand.  As students advance each 

year in school, word problems become progressively more difficult and command 

a greater reading ability (Garderen, 2004).  This fact has generated concern “that 

ability in reading comprehension, not mathematics understanding, is what is being 
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tested” (Garderen, p. 225-226).  Understanding of a word problem comes in the 

explanation students are able to “demonstrate by their ability to explain the 

problem in their own words” (Garderen, p. 226).  If students are unable to 

understand the problem, then they are unable to solve the problem, even if they 

have gained the mathematical knowledge.  Therefore, a major concern for 

teachers is the ability to teach each and every student to become proficient word 

problem solvers(Garderen, 2004) because “mathematics content area classrooms 

challenge students in ways not apparent in other subjects” (Franz and Hopper, 

2007, p.3).   

 Word problems provide students with many opportunities to interact with 

one another, reflect, connect, and write to communicate their mathematical 

knowledge.  Writing activities provide students with an opportunity to gain a 

voice that is heard and to take an active role in their mathematical learning.  

Incorporating writing does not guarantee that learning will occur, but “student 

writing can also provide valuable insight for you into their mastery of math 

concepts” (Janzen, 2000, p.1).  However, if students are to be given the best 

learning environment, then communication in some format must be incorporated.  

Draper (2002) believes that “literacy instruction is inseparable from meaningful 

math instruction” (p. 523).  Whether the literacy come in the form of listening and 

speaking with classmates during cooperative learning, or writing in journals, 

learning logs, or letters, communication is key.  In the end, it is agreed that math 



                                                                 19 

teachers need “to build the bridge between writing and mathematics” (Carter, 

2009, p. 606).   
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METHODOLOGY 

Research Goal 

 From the beginning of my study, the number one goal was to make 

mathematics more accessible to my students.  I wanted to make mathematics 

come alive for each of my students and have them create a personal connection to 

make mathematics valuable to their lives.  Even before the study began, I could 

see that each and every one of my students held a different mathematical 

background, but I would provide the opportunity for all to connect and reflect 

promoting opportunities not only to make math personal but also to foster the 

retention of key mathematical concepts.   

Setting 

 My urban school district is located in the heart of a small, formerly 

industrial city in eastern Pennsylvania.  The school district has 2 high schools, 4 

middle schools, and 15 elementary schools.  The district is home to more than 

18,000 students from 41 countries, speaking 24 different languages.  I teach sixth 

grade math, science, and reading in a middle school housing approximately 1,132 

students encompassing grades six through eight.  The school reports the ethnic 

makeup of its students as American Indian (1 %), Asian (1.5 %), Black (18.4 %), 

Hispanic (62.4 %), and white (17.6 %).  The whole district has been placed on 

Corrective Action; our school has met AYP for 2 consecutive years because of 
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SAFE HARBOR status, meaning we improved at least 10% in all subgroups.  

Students spend 44 minutes in each class period.  My classroom is  

structured with desks in groups of four, with no students seated with their back to  
 
the teacher.  This group structure allows for cooperative  
 
learning and peer mediation at any time. 

 

Participants 

 While I have 24 students in my 5th period math class, 9 students (6 boys 

and 3 girls) returned the consent form, indicating their desire to participate in this 

study.  These students range in ethnicity from Caucasian, African American, 

Puerto Rican, and Asian.  All of the students participating in my study qualify for 

free and reduced lunch.  One of the students has a gifted IEP and another student 

is repeating the sixth grade.  On the first 4-Sight examination, all of the 

participants performed at the basic or below basic proficiency level. 6 students 

read at a fourth grade level, and 3 students read at the sixth grade level.   

 

Data Gathering Methods 

 As I began my study, I planned to gather data using multiple methods to 

ensure triangulation, which is “a process in which multiple forms of data are 

collected and analyzed” (Hendricks, 2009, p. 80).  Triangulating my data from 

multiple sources helped me to ensure the collection of valid data.   
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Surveys and Interviews 

 I began my study with a Pre-Survey and beginning interviews (Appendix 

A) in order to gather background information on the students’ feelings about 

writing and math.  Both the survey and interview presented me “with a broad base 

for understanding students’ ideas in regard to [my] research question” (MacLean 

& Mohr, 1999, p. 41).  Throughout the course of my study, interviews took 

different forms to support student thinking on an as needed basis.  In order to 

compare my students’ thoughts and feelings from the beginning to the end of my 

study, I administered the same survey and interview at the conclusion of my 

study.  This information or “inquiry data are used to gather information from 

participants about their knowledge, values, beliefs, past experiences, feelings, 

opinions, attitudes, or perceptions” (Hendricks, 2009, p. 97).   

Student Work 

 The largest type of data gathered and analyzed for the purposes of this 

study was student work.  Student work in my study came in various forms and as 

Hendricks (2009) states, “there are a variety of ways to use artifacts to answer 

research questions” (p. 81).  First, students were required to complete learning 

logs (Appendix B).  Each began with a prompt that students needed to complete 

to reflect on their thinking in math class.  Next, students engaged in word wall 

writings (Appendix C).  Here, students interacted with our math class word wall 

to choose and practice previously acquired words.  Another form of student work 
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included journaling.  Students would respond to a journal question that 

incorporated math and the real world.  Finally, students responded in cooperative 

groups or individually to open ended questions.  

Observations 

 Last but not least, I engaged in daily classroom participant observations.  

Hendricks (2009) believes that “observational data are the most important source 

of information in an action research study” (p. 90).  While working with my 

students, I regularly watched and listened as they participated in problem-solving 

and other writing activities.  As I engaged in participant observation, I would jot 

down what I saw and heard, recording this information in my field log.  My field 

log was divided into 2 sections.  One section was comprised of observations, 

whereas the other section contained all of my personal thoughts and reflections 

about what I saw and heard.  The idea behind the field log, “is to stimulate critical 

thinking about what you see and to become more than a recording machine” 

(Bogdan & Biklen, 1998, p. 161).  This setup allowed me to separate what I saw 

from what I was feeling.   
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TRUSTWORTHINESS STATEMENT 

 Before I could begin my study, I first had to consider the individuals 

involved and ensure that what we were doing in class was just natural extensions 

to our curriculum.  In order to do this, I initially created a rapport with my 

students.  Creating this rapport enabled me to speak about my role as a teacher, as 

well as a student and explain to them that I needed their help to do my 

“homework”.  I first created consent forms (Appendix D) to hand out to my 

students and parents.  These consent forms, clearly explained that first and 

foremost, the students’ well being and education came first.  Beyond this, students 

and parents were ensured that pseudonyms would be used and all of the data I 

collected would be kept in a locked cabinet or computer with a password.  Along 

with this, students could withdraw from the study at any time without penalty.  In 

addition to student/parent consent forms (Appendix F), my principal also 

provided his consent for me to conduct my study (Appendix G).  I sat down and 

discussed my study with my principal, again ensuring student well being and 

education was first and foremost, along with me putting my job as a teacher 

before anything else.     

 My study also needed to be reviewed and accepted by the HSIRB or 

Human Subjects Internal Review Board.  Going through this process helped to 

ensure that my study would in no way harm participants.   
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 Before deciding on my final question, I first considered related literature 

to writing in the math classroom.  This literature provided me with pertinent 

background knowledge that supported the ideas of using writing in the 

mathematics classroom.  Not only did this literature review allow me to move 

forward with confidence, but it also provided me with guidance to know how to 

support my students’ mathematical thinking as my study progressed.     

 Along with reviewing the literature, as the researcher, I needed to 

“consider how to best ensure that the findings of a study are credible and valid” 

(Hendricks, 2009, p.79). In order to achieve this, I need to consider various 

methods and data sources.  As I mentioned earlier, the idea of triangulation, the 

“process in which multiple forms of data are collected and analyzed” (Hendricks, 

2009, p.80) helped to ensure this validity.  Again, data sources ranged from 

observations, journals, interviews, surveys, open ended word problems, learning 

logs, and word wall writings.  Triangulation enabled me to compare, contrast, and 

connect the data.  All of the collected information was recorded as soon as 

possible, and kept in an organized field log, in a secure location.  “Since settings 

and conditions are never the same in classrooms, teacher research derives its 

reliability from providing enough information for a reader to be able to make 

reasonable comparisons to other situations and contexts” (MacLean & Mohr, 

1999, p. 120). 
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  In order to increase validity as a stakeholder in my study, I incorporated 

three forms.  First, I attempted to ensure process validity, which “refers to the use 

of appropriate processes for studying the research question” (Hendricks, 2009, p. 

112).  This was achieved through my background research of the literature as well 

as using various sources of data collection.  Next, I attempted to address outcome 

validity or “the degree to which there has been a successful resolution of [my] 

research question (Hendricks, 2009, p. 112).  This positive outcome validity 

comes from observations, documentation, reflection, and adaptation based on the 

former.  Last but not least, is the idea of catalytic validity.  As Hendricks (2009) 

states, catalytic validity “is the extent to which the research transforms and 

changes the researcher’s views and/or practices” (p.112).  After reviewing the 

data, I then worked to make the necessary changes or adaptations to my teaching 

methods in order to ensure her students are learning through research based 

practices.    
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METHODS OF ANALYSIS  

Field Log 

 The recording of my observations and reflections on student work was 

done in a field log.  Bogdan and Biklen (2003) define the log as, “the written 

account of what the researcher hears, sees, experiences, and thinks in the course 

of collecting and reflecting on the data in a qualitative study” (p. 110-111).   In 

order to find patterns within my data I read and re-read my entries to create codes.  

I created my codes by looking through the information I gathered for common 

ideas. “Finding patterns in experience facilitates learning. Noticing patterns in 

experience, from the simplest to the most complex, enables us to draw our data 

together in new ways” (Holly, Arhar, & Kasten, 2001, p. 206).  In order to keep 

track of my codes, I not only created an alphabetical coding index but I also 

determined which codes were related to one another.  I located codes that 

consistently occurred throughout my study and used the coding index to compare 

similarities between codes.  Through this analysis, I was able to create bins, which 

identified ideas central to my study.  Each bin was named based on the 

information or codes that were included within it.  When I created my bins, I 

created a graphic organizer to manage the information.  From this graphic 

organizer, I was able to create theme statements that were supported by the data 

within my field log, and helped lead to my findings.  As Ely, Vinz, Downing, and 

Anzul (1997) said, “A theme can be defined as a statement of meaning that (1) 
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runs through all or most of the pertinent data, or (2) one in the minority that 

carries heavy emotional or factual impact” (p. 206).  The theme statements that I 

created, can only hold true for my study.  No classroom, not even my own, is 

made up of the same components from year to year,   

 

Memos 

 Throughout the course of my study, I also drafted three different types of 

reflective memos.  The first three reflective memos enabled me to look at my 

study through the lenses of educational theorists.  To begin, John Dewey (1997), 

compared the ideas of traditional versus progressive education.  In regards to my 

study, my idea of teaching and the setup of the classroom, lie in the ideas of 

progressive education.  Next, Paulo Freire (2003) rejected a “booking model” of 

education in which students are given information and then store what they are 

told.  In the context of my study, I wanted to provide them not to be able to just 

“store” what they are told, but to create mathematical understanding and use it in 

other real world contexts.  Another educational theorist Lisa Delpit (2002) 

discussed the role of biases in the classroom.  At this point, I had reached the half 

way point in my study, where I completed a methodological memo.  This memo 

allowed me to look at each piece of data I had collected thus far.  Looking at this 

data I was able to see themes already emerging and to create future questions and 

goals.  This memo also helped me to create a figurative language analysis.  
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Through this analysis, I looked at not only what I was saying but what my 

students were saying as well to help me discover underlying meanings and glean 

new insights into my data.  The last theorist I looked at and memo I wrote was 

through the eyes of Lev Vygotsky (1978).  In this memo I looked at the zone of 

proximal development, specifically, the difference between what learners can and 

cannot do with or without help.  This is particularly tied into my study with the 

concept of open ended questioning.   

 

Student Work 

 As mentioned earlier in the design of my study, I gave my students 

journals, open ended questions, word wall writings, and learning logs.  Along 

with these forms of student work, I also interviewed and surveyed each student 

about their role in the study.  Not only was the information gathered in each of 

these samples used as a part of my field log, but I also analyzed each in their own 

way, as follows.   

Journals 

 The use of journals enabled me to see if students could not only relate 

math to their outside world, but if they would also know how to use it.  From the 

beginning to the end of the study, I was able to look for student progression and 

further connections. 
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Open-Ended Questions 

 The use of word problems and open ended questioning on test, allowed me 

to analyze a variety of things.  First, I was able to see how students used what was 

learned in class independently on tests.  Next, I was able to see how reading 

ability affected their problem solving skills.  Finally, I was able to see if students 

were able to explain what they were doing.  Again, I was able to look at student 

progression not only from beginning to end, but from word problem to test, and 

unit to unit.   

Word Wall Writings 

 Word wall writings provided me with the opportunity to analyze what 

each of my students fully grasped in past units.  It also enabled me to look at how 

they would explain each vocabulary word in their own words.  I had the 

opportunity to compare their explanation of the vocabulary word with the 

example or picture they provided. 

Learning Logs 

 Learning logs gave me the opportunity at the end of every class to walk 

around and see how each student reflected upon the day’s lesson.  I was able to 

compare their responses from when this tactic was first implemented, to the end 

of my study.  Learning logs also helped me in making decisions about specific 

students.   
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Survey/Interview Analysis  
 
 At the beginning and the end of my study, students responded to the same 

letter, survey, and interview.  Doing so allowed me to compare the results of each 

from the beginning to the end of data collection.  Upon examining student 

responses, I was able to use this information to draw conclusions about student 

learning during the study. 
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THIS YEAR’ STORY 
 

“You want me to do what?” 
 

  “Be sure to put your answers to these questions in the green bin when you 

are finished, and do not forget your name.”  As I circulated throughout the room, I 

noticed the kids looking at me like I have 8 heads whispering to one another and 

wondering what in the world I was asking them to do.   

 “I don’t use math outside of school,” explained Lisa. 

 “Do I have to use all these lines?” asked DJ. 

  “Why do we have to write in math anyway? Don’t we just use numbers?”  

These are just the responses I had expected, and I tried to use this to my 

advantage, redirecting them to answer the questions to the best of their ability 

because I had not taught them any math yet, and I would not be grading their 

work on correct answers.  The relief in the classroom was overwhelming as faces 

filled with color again, and hands started to scurry.  Shortly after they began to 

pop out of their seats and fill my green bin, I pondered what I was about to ask 

them to do.  Before I reviewed student surveys, I wondered if students were 

already taken aback and worried.  I could already hear their unasked questions: 

“What will she think of me?” 

 “What will my grade be?” 

That first night, I reviewed the two questions on math and writing that made up 

the survey.  The survey simply asked students to explain how they use writing in 
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math class and if they think writing in math class is important.  The most popular 

answers I received were, “I don’t use writing in math class” and “Writing is used 

for open-ended questions.  From their responses, I realized that I would have my 

work cut out for me.  As I set out to create a different attitude and feel within the 

classroom about using writing.  

 
Preliminary Data 

 
 In order to get a better idea of where my students fell both academically 

and emotionally with math, I used a variety of approaches to gather baseline data.  

The first thing I wanted to know from my students was simply how they felt about 

math.  By attaining this information, I hoped to get a better idea of where we were 

starting in the realm of confidence and attitudes towards math.  In order to do this, 

I had my students write me a letter about how they felt about math.  I told them to 

be completely honest and to not hold back.  I let them know that when I was their 

age, I did not like math, not even a little bit, but I had grown to love it.  I asked 

them to explain three feelings to me that they had about math.  I created Figure 1 

on the following page to share the varied responses that I received. The letter 

responses allowed me to see that while most of my students were excited and 

ready to start fresh, they were also extremely nervous about new math and their 

new middle school experience. 
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Dear Miss Bortz, 

Excited to learn new things   Love 

 UNFUN   Excited to be a BIG kid 

  Nervous because I am in Middle School 

I feel like I want your help    I’m READY 

Sometimes, I don’t want to do math  Proud   

    Worried because I don’t know what’s 

going to happen 

BORING   Math is Scary 

 I’m not very good at math  Good 

Scared for bad grades   I HATE Math  Happy 

 Math is easy, not like reading   Terrified 

to be wrong 

  Math is another world  Happy 

 Excited   The teacher ALWAYS talks 

Sincerely,  

Your Students 

Figure 1. Math Pre-Letter Pastiche 
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 As I read the responses, seven of the students were ready to get math 

started and showed more concerns with the middle school experience itself.  Brian 

to my surprise, although a standout math student, provided the most negative 

responses using the words boring and un-fun.  Lisa’s letter stood out the most to 

me because she appeared to want to enjoy math, yet past experiences had left a 

sour taste in her mouth.  From observation and the letter she wrote below, I 

compiled the first part of Lisa’s layered story. 

 

 

Figure 2. Lisa’s Pre-Survey Letter 
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Figure 3. Part 1 of Lisa’s layered story. 

 After their initial responses to the letter, I realize that not only will they be 

consuming various new material, they will also be getting used to an entire new 

school and routine.  Taking this into account, in order to boost their confidence, I 

realized that one track I would need to take with my study was to introduce 

various writing activities slowly. 

 After I read students’ letters to me, I administered my first survey, which 

had three different sections, polling students about their feelings before math 

started this year.  Table 1 below compiles the results. 

 

 

LISA’S STORY 

The teacher wants to know what I think.  I guess I should tell her so she 

knows how scared I am.  Math is really challenging to me..  Sometimes I 

don’t get what were are talking about and I get upset. But I know one day I 

will get it. 

Me 

Lisa really looks like she’s writing a lot.  From the first day she reminded me of 

myself as a math student.  Scared but eager to learn.  I hope she’s not making 

the same mistakes I made and writing down that everything is just fine and not 

being honest.   
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Table 1.  Before math started this year survey results. 

Before math started this year… 

   Love it   It’s Okay  Dislike  

Math    1     7        1 

Writing   0     8        1 

Word Problems 0     2        7 

Reading  0     8        1 

     Always  Sometimes Never 

I use math outside of school      0         8      1 

Writing is used in math      0        9      0 

Reading affects my math      2        6      1 

      Agree   Disagree 

Math is a HUGE part of the world      9                   0 

Writing is important in math     7                              2  

Being a better reader help you in math    5        4 

 The first section polled the students on different parts of the math 

classroom.  Most students fell within the same categories when it came to each 

topic.  Only one student liked math, along with another who disliked math,   

whereas eight of the participants found math to be just okay.  I found this 

response promising because the students did not have strong feelings one way or 

another, so hopefully being a part of my mathematics classroom helps each of 
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them see math in a new way.  Eight students felt that both reading and writing 

were just okay, and one student truly disliked both.  I found it interesting to think 

about how the students would adapt to more writing activities in the math 

classroom and knew I would need to see if reading had a significant impact on 

their ability to problem solve.  Finally, seven out of nine students disliked word 

problems.  My literature review showed me that word problems and reading have 

a strong correlation to one another, and I hoped that various forms of writing 

would give my students another tool to use in helping them to become more 

comfortable with them. 

 The second section had similar results.  When responding to the statement 

“I use math outside of school”, all but one participant said that they sometimes do 

so.  I suspected that it would be interesting to compare this response with how 

they respond on their first journal question that asks them how math is used in the 

real world.  All nine participants agreed that sometimes writing is used in math.  

Comparing this to their pre-survey question of how writing is used in math, I 

could clearly see that they believe sometimes writing is used, but to this point in 

time had only used writing with word problems.  Lastly, eight of the nine 

participants were consciously aware of their reading ability affecting them in 

math class.  I knew that to have an effect on this, I would need to give them 

different tools through writing to help them when they come to a problem that 

gives them trouble. 
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 The third section of the survey asked students to agree or disagree with 

several statements.  First, all of the students agreed that math was a HUGE part of 

the real world, and seven of the nine participants believed that writing in math is 

important.  Again, I hoped that students would develop writing tools to use in 

math besides just writing for word problems.  Finally, five out of nine students 

were aware of their reading ability or inability and know it has an affect on their 

performance in math.  The response to this question was consistent with student 

reading levels.   

 Looking at this survey in tandem with their letters brought their feelings 

to the forefront.  The results of both the letter and survey helped me realize that 

students were ready to begin learning, but there were gaps that need to be closed.  

In order to take any steps forward, building confidence and providing different 

tools to be successful would be key in changing viewpoints and math success.   

 Besides my students’ emotional attachment or lack of attachment to math, 

I also needed to see where they stood academically.  I was able to gauge their 

prior knowledge in two ways.  First, I administered a pre-quiz in which I 

explained that  “Scott plays video games for 180 minutes a day.  How many hours 

does he play in a day?  How many hours does he play in a week?  How many 

hours in a year?”  In order to answer this question, students needed to utilize 

several procedures.  First, they needed to know how many minutes were in an 

hour, hours in a day, days in a week, and days in a year.  If they had this prior 
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knowledge, they then had to be able to convert back and forth to get their final 

answers without a calculator.  Of course this statement received many complaints, 

because most students wanted to use a calculator.  However, I needed to grasp 

how they could compute without one.  The first question was relatively easy for 

students to answer.  In fact, many of the seven out of nine students who answered 

this question were able to use mental math and come to the conclusion that 180 

minutes is equal to 3 hours a day. The section question found five students 

coming to the right conclusion.  Lisa and Michelle only considered five days of 

the week, not seven.  The third step to the question however, threw all but two 

students off track.  The first problem came for three students because they did not 

have the prior knowledge of knowing how many days were in a year.  After 

guessing how many days were in a year, the next problem came in the inability to 

complete the long multiplication problem.  Student performance on the pre-quiz 

provided me with the tough test of not only teaching the district’s sixth grade 

curriculum, but also the challenge of providing prior knowledge in learning gaps 

and helping students to make new connections.  

 Finally, I wanted to see where my students felt math fell as a part of their 

daily lives.  I left their pre-journal question wide open and simply asked how 

math was a part of their real world outside of school.  The most highly provided 

response was “counting,” Lisa felt that math was only used outside of school 

while “using my calculator for homework.” The eight students who explained 
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they used math outside of school through the concept of counting, used it in a 

slightly different way: money, shopping, games, and counting items.  It was 

interesting to compare and contrast the girls and the boys in journal responses.  

The girls used counting when it came to money and shopping, while the boys 

used counting for sports and video games.  I found this to be interesting because if 

meaningful connections could be made between school (math particularly) and 

things they like, I might help them to extend their thinking and see how math is a 

greater part of their lives than they realize.. 

Unit 1  

I Need More Air 

 After the pre-study data had been collected and things began to settle 

down from the start of the school year, I immediately began to delve into my 

school calendar, a district-wide map that tells us the content we should be 

teaching and exactly how many days should be spent on each topic.  The calendar 

serves as a blanket to cover everything a sixth grader must know and be able to do 

on the spring Pennsylvania System of School Assessment examination (PSSA).  

Unfortunately, this master calendar does not provide any time during the first 

week of school for the students and teacher to get to know one another or to build 

a community, so we were already starting off the school year behind schedule.   

 Our first unit was really a review of fifth grade skills with the addition of 

the trillions place value.  The master calendar allotted five days to teach reading 
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and writing large numbers, rounding, estimating, exponents, mental math, and 

ordering and comparing numbers.  In the time I was given, I was able to “cover” 

the content as assigned.  The first writing skill I wanted to introduce was using 

writing as a part of our open ended questioning.  On the day before our first unit 

test, I had a small window of time where I could fit in our first examination of a 

word problem that would also be assessed on the unit test.  This was the first time 

that as a class we would be problem solving together.  The problem was designed 

to be similar to what they would encounter on their test the next day, and my hope 

was that this would breed success.  I posed the following question to the class:  

The All Star team is going on a field trip.  Miss Bortz knows that the All Star team 

has 110 students, so she uses what she learns in math class and rounds to the 

nearest hundreds.  After she gets her answer, she decides that in order to take the 

whole team, she will need to ask for 5 buses.  If each bus fits 20 people, is Miss 

Bortz’s thinking correct?   

1.  Show how Miss Bortz did her rounding. 
 
2.  Explain if her thinking is correct.  Why or why not? 
 
3.  Check your answer! 
 
 In my classroom, I have the desks arranged in groups in order to promote 

collaborative work.  With this in mind, I asked each student to read the problem 

and when they were finished to discuss the problem as a group. Not one person 

decided to use his or her assigned group as a tool, and I immediately had hands in 
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the air.  As I walked around the room and attended to each student, typical 

responses flowed out:  

 “I don’t get it,”  

 “This is too hard,” and  

 “I’m confused.”  Putting myself in their shoes and considering my past 

math history, I do not get easily upset when students do not understand 

something.  Instead, I slow down and we stop and think together.  I decided the 

best approach to take was to read the problem to the entire class.   

“The All Star team is going on a field trip.  Miss Bortz knows that the All Star 

team has 110 students, so she uses what she learns in math class and rounds to the 

nearest hundreds.  After she gets her answer, she decides that in order to take the 

whole team, she will need to ask for 5 buses.  If each bus fits 20 people, is Miss 

Bortz’s thinking correct?”  As soon as I read the problem, I could see relief spread 

over the classroom.  As I read, heads began to nod and it was almost as if I could 

see the light bulbs go off.  We then proceeded together, “Now, think, what is the 

important information we need?”  Hands began to go in the air.  “There’s 110 

students.” “Okay, underline the important information we pick out.”  “They are 

taking 5 buses.”  “Each bus fits 20 people.”  “Good!”  “Now, what is the question 

asking you?”  “The question wants to know if Miss Bortz did her rounding 

correctly?”  “Great!  Now that you have all of the information, use your group to 

find a solution.”   I noticed right away that after I became an active participant in 
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the problem, the students seemed to have a weight lifted off their shoulders and 

were able continue independently, and complete the first step of rounding.  At this 

point, however, most of the students forgot what we had read the first time and we 

were back to the hands in the air.  I noticed that Lisa was becoming particularly 

frustrated because she made a valiant effort to complete the problem on her own, 

but she just could not grasp the second half of the problem.  I went over, kneeled 

down at her desk, and asked, “What’s wrong?’   

 She huffed, “I don’t get it.” 

As we began to talk together about what it means to order buses for 

people, Lisa reached a point where she had the information she needed, and so she 

no longer needed my help.  When she reached this point, she simply said “Okay I 

get it” bouncing her chair, and it was clear, she wanted me to move on so she 

could proceed on her own.  As I continued to walk around the room and help each 

group collaborate the same way, they are then able to take it from me and 

complete the problem independently. All but one of the students realized, that he 

or she didn’t want to be the student who missed the field trip because Miss Bortz 

was not thinking correctly about how many buses to order.  

 The routine I wanted to incorporate is at the end of every unit as a class, 

doing a wrap up word problem.  The following day I would include a similar open 

ended question on the test.  When the next day arrived, it was time to take their 

first sixth grade math test of the year.  The same reading skills and close 
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articulation to what the problem was asking in their practice word problem would 

also arise on the open ended question of the first unit test.  The format of the day’s 

word problem was quite similar, and the question read:   

Miss Bortz is going scuba diving.  Her tank has enough air for 47 minutes.  Miss 

Bortz rounds 47 to the nearest tens and decides she can scuba dive for 50 

minutes.  Is her thinking correct? 

1.  Show how Miss Bortz did her rounding. 
 
2.  Explain if her thinking is correct.  Why or why not? 
 
3.  Check your answer! 
 
As I observed students while they worked on their first unit test, I noticed many of 

the students pulling the right numbers from the problem.  I was quite pleased to 

see that all nine study participants were able to show and complete the math 

concept of rounding correctly.  However, just as the day before, the students 

needed to consider the problem beyond the rule of rounding.  Two of the nine 

study participants did so correctly.  After the test was over and I had the 

opportunity to look more closely at responses, I was able to come to two 

conclusions as to why seven of the participants were unable to reach the correct 

end result.  First, they did not answer the question of whether or not I would have 

enough air. Instead, they decided only to show figures without actually thinking 

about what those figures meant.  This led me to believe that they were able to pull 

out the math vocabulary they needed, but the other words around the “numbers” 
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was what created difficulty.  My surprise came when Michelle, who had not been 

able to solve the prior day’s word problem, was indeed able to correctly answer 

and explain today’s open ended question.  In fact, she was even thoughtful 

enough to add to her explanation that I should come up at 45 minutes just to be 

safe.   

 

Figure 4. Michelle’s Test. 

 After testing, I immediately get my students into a routine of handing their 

test into the appropriate bin and then picking up a math review sheet to complete 

after the test.  The first assignment they must complete after their test is their math 

journal.  The math journal would be the second form of writing my students 

would be using as a part of my study.  The journal sticks with the theme of the 

unit and serves as a final wrap up to connect math to the outside world.  The 

journal question I planned to use every week would attempt to hit on their 

interests as middle school students and relate to events that they may encounter at 
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home.  This week the focus of the journal was on using rounding, estimating, and 

mental math at the mall. The question asked:   

Imagine you are at the mall with your friends.  Your mom said you could only 

spend a certain amount of money.  How might rounding, estimating, and mental 

math help you in this situation?  Explain.   

As I sifted through their responses to the journal question, I realized that they 

were indeed thinking about how these important math concepts could help them if 

they were in this situation at the mall.  The most common response was to use 

these concepts to see if they have enough money to pay for the items.   

 “I would use estimating because the other numbers become zeroes.”  

 “Rounding, it helps you see what number is near the actual  number.”    

 “It will help me because I will find out how much money I will waste so I 

don’t go over how much I have.”  Michelle, however, did not answer the question 

at hand.  Knowing her personality, I thought this would be a question she could 

relate to.  In a sense, she did relate to the question because she realized that she 

would be using math and getting better at it by doing something fun; however she 

did not answer the question directly in explaining how she would use these 

concepts at the mall.   

 Before we began our next unit, I decided to take the time and review the 

air tank problem from our first test.  Usually, there is just enough time (not 

designated on the calendar) to hand the tests back, answer some quick questions, 
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and move along with the calendar.  I often think of us all as energizer bunnies.  

Below I share a brief dramatization of our discussion of the problem: 

Teacher:  So let me begin by repeating the question: “Miss Bortz is going scuba 

diving.  Her tank has enough air for 47 minutes.  Miss Bortz rounds 47 to the 

nearest tens and decides she can scuba dive for 50 minutes.  Is her thinking 

correct”? Okay, now that we have re-read the problem, what is the important 

information? 

Student:  The numbers! 

Teacher:  Okay, so what do we know? 

Student:  You round 47 to 50.  So she’s thinking right. 

Teacher:  Okay, let’s look at the first part where she rounds 47 to 50. Is this 

right? 

Student:  Yeah, round…it’s 5 and higher so you go to 50. 

Teacher:  And that’s it? You’re done? 

Student:  Yup 

Teacher:  Okay, let me reread the problem (reads the problem) 

Student:  Yeah, that’s what it rounds to. 

Teacher:  So that is it?, You’re really just going to kill me? 

Students:  Huh? 

Teacher:  Listen (reads the problem again) 

Student:  Oooooooh (Laughing), that’s funny!   
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Teacher:  It’s not funny, you killed me! 

Students:  No, no, Miss Bortz, it’s not funny that you die. , It’s funny because 

none of us thought about it.   

Students: We only looked at the numbers. 

Teacher:  Okay, so you only looked at the numbers.  So what did you learn? 

Students:  You should think about the whole problem. 

      I should be careful when I go scuba diving. 

               You can use this on vacation. 

Teacher:  Good.  So next time, make sure you read the whole problem and use 

what we do in class to help. 

Students:  I’m sorry, Miss Bortz.  I didn’t mean to kill you. 

 This conversation suggests that math has always been a numbers game, 

where, more often than not, the meaning around the numbers is ignored.  As I 

prepared to begin our next unit, I wondered if this type of thinking had been 

engrained from the strict guidelines of the calendar and the restriction of time, the 

lack of reading ability, or the simple idea of math is numbers. I also wondered if 

students’ challenges fell more under the subject of reading.  On a positive note, 

understanding the math concepts themselves was a big step in its own right, but 

being able to go one step further and understand the meaning of the numbers in 

particular situations was clearly important too. 
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Unit 2 

“If I wanna eat, I have to learn.” 

 Our second unit brought us to the concept of decimals.  This time around, 

the calendar allotted four days for the following concepts:  decimal notation, 

rounding decimals, comparing and ordering decimals, estimating decimals, 

adding and subtracting decimals, and multiplying and dividing decimals.  “Holy 

cow!” I thought as I began my planning process.  “Are you kidding me?  Is this 

possible?”  So many questions come to mind when I see a math calendar that my 

experience tells me is simply not realistic.  I’m supposed to be trying to help kids 

learn math, understand math, and use it, and I’m given only four days to teach 

eight concepts.  To teach well and to ensure student learning, getting behind is 

guaranteed. Of course, such unattainable targets may help to explain why so many 

students are unable to fully grasp a new concept and carry their understanding 

from concept to concept and even to the next school year.  Doing my best to 

follow my instructions, I attempted to finish “on time,” which put me just a few 

days behind on the master calendar.  Once again, this left me with just enough 

time for me to squeeze in our practice word problem, which asked this: 

Matt lives 2.78 miles from school.  Matt has a goal of walking 20 miles total in a 

week, not including weekends.  Will Matt reach his goal by Friday?  Find the 

answer and explain.  
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Although this problem may seem cut and dry, there are many skills within the 

problem that need to be used to solve it.  First, students must only include school 

days.  Next, even though the problem does not directly say it, they need to include 

the distance that Matt walks to and from school.  Finally, they need to then solve 

the actual math problem.  Again, I approached this word problem in the same 

fashion I did the first in hopes that my class would carry over the skills from the 

last unit.  Of course, I was wrong and the hands went in the air.  I got the typical 

“What does this mean?” and “I don’t get it” questions.   

 So again, I took the time to read the question to the class aloud and 

proceeded with finding the important information.    “Matt lives 2.78 miles from 

school.”   

 “He wants to walk 20 miles.”  

 “Will Matt reach his goal by Friday?”    

 “Okay, is that it?”  

  “Yeah.”   

 At this point, I noticed that they had only selected the information that 

included numbers and the words that formed the question.  I read the question 

again and ask, “You’re sure we have everything.”   

 “Yup.”   

 At this point, I recognize that I must jump in and help.   
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 “He wants to walk 20 miles, during the week, not weekends. What does 

this mean?”  “He wants to walk 20 miles.”  “Okay, so you’re telling me that even 

when you don’t have school you walk here?”   

 “No Miss.”   

 “Okay, so when don’t you come to school?”    

 “On Saturday and Sunday.”  

  “Exactly, so Math isn’t going to come either.  So when is the only time he 

wants to walk 20 miles?”   

 “During the week.”  

 “Exactly.  Now, are we missing anything else?”  From my question they 

knew something was missing, but the solution did not come to them, so the room 

was quiet.  “At the end of the day, do you sleep here?”   

 “Eww, no Miss.”   

 “So what can you tell me about our problem then?”   

 DJ finally realizes, “Ohhh, he has to go home and go to school each day.”  

 “You got it.”  Now that they had all of the pertinent information, they once 

again moved forward independently.  Eight of the nine student participants got the 

correct answer.  However, before I stepped in to support their work, six of the 

students were struggling with which operation to use.  Their papers show a jumble 

of trying all four operations.  When they finished their work and reached their 

final conclusion, their difficulty came in explaining what they did.  So instead of 
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explaining how they got to their outcome, all of the participants simply explained 

by saying in some form that, “He will reach his goal.”  End of story.  Just as 

before, when the problem was presented to them from another voice, they were 

able to solve it.   

 I continued with the routine of administering the test the following day 

and including an open ended question that was similar to the day before, once 

again trying to include people or things that they are familiar with, so they can try 

and relate to the problem.  I also used our discussion and what we did as a class 

the day before to help guide them on their test.  On the open ended section, I 

asked: 

Maria has $13.50.  She wants to buy ice cream for her class.  If there are 14 

people in her class and each ice cream costs $.95, does she have enough money?  

Find the answer and explain. 

One out of my nine participants actually showed work and tried to explain beyond 

providing a single-word yes or no response.  Throughout the study so far, Aida 

had been quiet, but was cruising along.  To this point, she was the only student 

who explained and showed work every single time, not to mention the fact that 

she answered every question correctly.  This was surprising to me because I had 

not expected to see such performance from Aida, but from Brian, who is 

designated as a gifted learner. All of my other participants responded to this 

question by simply claiming, in one way or another, that she did indeed have 
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enough money.  As I reflect, I believe this comes back to the use of calculators.  

Since students are simply punching numbers into a machine that does the 

calculation for them, they are unable to explain what they did or how they knew 

what to do, because they simply hit some buttons, and an answer appears.  What 

is surprising to me, however, is that they do not even attempt to write what they 

put in the calculator.  I knew I would have to continue to watch how the use of 

calculators impacts writing.     

 After the test, the students completed their second real world journal.  This 

time, they were dealing with the concept of food, and I figured they would 

respond well because I know how much they love to eat!  The question this time 

asked: 

Imagine you are out to dinner.  How might understanding decimals help you 

figure out your bill?   

As I shuffled through the responses, I could see the same pattern emerging that I 

saw in the first journal response. Students knew that decimals would help them 

with the bill and paying, but they were not sure how to tell me why.  In essence, 

the end result was in sight, but how to get there seemed unimportant or remained 

unclear to them.  Two students, DJ and Lisa, were able to explain beyond the idea 

of just paying.  Both students included that in order to figure out your bill and 

pay, you would need to use one of the mathematical operations to get there.  In 

my mind, this was more along the lines of a response I was looking for because 
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both students presented a path to get to the final bill. Another student brought out 

a connection between math and the real world, and in my eyes even the smallest 

steps were a big deal.  Again, Michelle brought up a valid point, “If I want to eat, 

I have to learn!”  This recognition of math being necessary in the real world was 

just another small step in the right direction.   

You’re adding more stuff 

 Over a month into the school year, I decided at this point it was a good 

idea to introduce my students to some new aspects of their routine.  First, they 

would be immersed in a word wall writing activity, now that our wall actually had 

some words on it, including rounding, estimating, decimal, sum, product, 

difference, quotient, and so on.  I explained to the students that along with doing 

their word of the day and their problem of the day, along with writing down their 

homework, they were also going to need to review old vocabulary words so they 

would not forget in the future.  I explained to them that they would be interacting 

with our word wall and that the goal of this activity was to select any word they 

wanted from the word wall twice a week, so they could review old skills and not 

forget them.  The first question they had, was “What’s a word wall?”  When the 

question was first asked, I was sort of taken back because I guess they do not look 

at their surroundings very often and did not notice the giant poster that said 

“Wonderful, Outstanding, Words” or the 20 words underneath the giant poster.  

Second, since they did not seem to recognize the word wall, I was now under the 



                                                                 56 

assumption that the use of word walls was non existent.  In order to answer the 

question, I walked over to the word wall to point it out.  I also explained to them 

that every time we learned a new term, I placed it on the wall so they have another 

place to look for words we learned in the past.   

 “Oh, so that’s what that is.”  

 Now that they actually knew what they would be using, the only other 

question they had was, “Can you pick any word you want?”   

 I replied, “Yeah any word, as long as it’s not the same word every day or 

week.”  This concept of choice seemed to be new to them because they  had to 

double check again, “Any word?”   

 “Yes, any word.”   

 Not only would the word wall activity be a new addition to their routine at 

the beginning of class, but at the end of class they would now have to write in a 

learning log.  I explained to them the different prompts they could choose from 

and told them they could make up their own.  I explained again, that they needed 

to pick a different prompt everyday.  I again explained the importance of the 

learning log and why it would be beneficial to them.  “This is used so I can see 

how you are feeling, what you need help with, and so on.”  The end of class today 

would provide the first opportunity to, in a sense, get inside their minds, and see 

what they were thinking and feeling after a lesson.   
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 Before I moved onto the next unit, I wanted to get a grasp of how my 

students were feeling at this point, so I decided to conduct a second interview.  

This interview asked five questions.  From the first two units, one of my big 

concerns lay in reading.  I already knew many of them read below grade level, but 

I wanted to see if English was also their second language.  So the very first 

question asked students to simply provide me with some background information.  

Out of nine participants, one spoke English as his first language, seven spoke 

Spanish, and one spoke Vietnamese.  Gaining this information, gave me some 

insight into why some of my students could be struggling on word problems.  Not 

only was English their second language, but they are also trying to learn the 

language of math, not to mention in sixth grade they begin to learn German and 

French, when they have not to this point completely grasped their second 

language.  Other background information I gathered confirmed that all of the boys 

loved sports and video games, Lisa loved to see her parents together, and all of 

them were proud of their culture and where they come from.  Another piece of 

background information I thought would be helpful was their opinion about their 

performance in fifth grade math. In this section a few responses stood out in 

particular.  First, Brian said he was in gifted math in fifth grade, which made my 

ears perk up because if he was in gifted math in fifth grade, he should have 

already used the sixth grade book.  This made me question if he was always bored 

because he already learned all of this material.   
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Lisa stated, “I didn’t get a lot of the things we learned about.”  No wonder 

the poor girl was so scared for sixth grade math.  At this point, Lisa had clearly 

shown her determination to make a change in her math history.  She was very 

involved in class and wanted to become an independent learner.  Along the way, 

she was not afraid to ask for help and because of this continued to show 

improvement.  During the first week of open ended questions, she was able to do 

the math correctly; however she was unable to determine what those numbers 

meant within the context of the question.  After the class review, she took it upon 

herself to improve the next week.  Her past experiences had not discouraged her 

and I hoped this attitude would continue throughout the year.   

 My strongest performer in Aida surprised me with her response, “I 

understand math way better than reading.”  Even though she was the one who had 

performed the best on the open ended responses requiring the most reading, she 

still doubted her reading ability. 
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Of course, I also wanted to know how students felt about sixth grade math 

so far.  Figure 6 below represents the responses of the participants. 

 

Figure 5.  Student Interview #2  (In 6th grade math I feel…) 

All of these responses made me feel as if things were off to a good start.  The 

students felt they were learning new things, challenged, and confident: all quality 

aspects of an effective classroom.  Lisa, in particular, though, put a smile on my 

I love it! 

It is better than 5th grade math. 

You learn new things that is what makes it 

hard. 

I feel happy. 

I’m learning new things. 

I feel like I am in 5th grade again because it is easy. 

I feel that I am getting better and I feel that I’m doing a great job. 

So far, it’s easy. 

I’m understanding what you teach us. 
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face because I could see myself through her and I was pleased that she felt like 

she was improving and doing a good job.   

Another question I had to ask was about the dreaded word problems.  All 

in all, reading seemed to hold the biggest issue with word problems.  Dexter 

believed “it takes too long.” 

Charlie felt “all the words make it confusing.”   

Lisa said, “I get confused (bewildered), when I have to read for math.”   

Janine, although not confident in her reading, explained, “When I read a 

word problem I know what to do. I do read the problem carefully.”  In particular, 

these students were able to recognize that reading had an effect on their ability to 

solve word problems.  Even Janine, a good reader, still felt some anxiety on word 

problems and pointed out that she must read the problem carefully in order to be 

successful.  

Finally, I wanted to know if writing in math to this point had impacted 

them at all.  Even though students only had a small window of time to write to 

this point.  Seven of the students specifically said that they believed notes were 

helpful so they can look back for help.  This came as a surprise because note 

taking was not a form of writing I had considered.  Three students felt the word 

wall was helpful because it helped them remember key words.  One student 

agreed that writing makes math easier overall.  Lastly, two students felt that 

learning logs and journals were good for telling how they felt about math.  
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In regards to word problems, knew that we still had a long way to go.  I 

think unfortunately many times open ended questioning is something that gets 

pushed to the side because first the concepts must be taught and in reality, if you 

are teaching to the test, word problems do not hold nearly as much value as 

solving the other 60 questions.  Moving forward, I think my role will have to 

continue to be to guide them in coming to a plan and a solution.   

Pushing calculator buttons 

 Unit three took us to the huge sixth grade skill of fractions.  The calendar 

expected that in six days we could examine divisibility rules, prime factorization, 

least common multiple, equivalent fractions, lowest terms, greatest common 

factor, improper fractions, mixed numbers, comparing and ordering fractions, and 

fractions to decimals and vice versa. So off on our journey we went.   

 Fractions were not the easiest concept to simply “cover.”  Although we 

were told to teach to the test, or more so to the calculator, I could not find it 

within myself to just hand out a graphing calculator and say hit this button.  As a 

teacher, I felt I would be doing a disservice to the students in my classroom, so I 

attempted in the time I had, to teach the concepts first by hand, and then to 

introduce the calculator.  Every time I did this, I told them that you will not 

always have a graphing calculator in your back pocket, so you need to learn it on 

your own first.     
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 After I had taught all the fraction concepts for unit three, it was again time 

to use those concepts with writing through word problems.  Word problem 

number three was about comparing fractions: 

Tony has the fraction 1/3 and Kiara has the fraction 2/5.  They can’t decide who 

has the bigger fraction.  Teach Tony and Kiara two ways they could figure this 

problem out.  

This time around, the students did not immediately throw their hands in the air, 

but instead attempted to solve the problem on their own first.  In fact, as I walked 

around many of them were able to figure out part of what the question was asking.  

Out of nine students, three were able to discuss two ways this problem could be 

solved.  Demonstrating great progress, Lisa did the problem by herself without 

posing a single question.  The explanation that Lisa responded with said: 

“Two ways they can find out who has more is by cross multiplying and turning a 

fraction into a decimal and percent.  1/3 has repeating and 2/3 has terminating.” 

The two ways she gave to solve the problem were right on.  She even went one 

step further to say that you could also make the decimals percents.  She also 

included the concept of repeating and terminating decimals.  Another positive that 

comes from her response is at first, I saw some work that was correct and other 

work that was incorrect.  The good thing that came from this is, was that she did 

not give up when she had a wrong answer, but rather kept going.  Finally, one 

way Lisa could improve was by not only showing and writing, for example, to 
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cross multiply, but then actually explaining it to somebody else who may not 

understand.   

 Brian, my student designated as gifted, simply wrote “cross multiply and 

turn the fractions into decimals.”  Although he knew how to solve the problem, he 

did not explain how to cross multiply or turn decimals into fractions.  As I walked 

over to him, I let him know he was correct, and I asked, “Why didn’t you explain 

each?”   

 “Eh, I don’t want to.”   

 Although he knew how to solve the problem and could explain the answer 

easily, he simply did not want to be bothered because he felt okay knowing 

himself. 

 Four of the six other participants were able to pull from the problem the 

words they could recognize.  The two biggest terms students took from the 

problem were repeating and terminating decimals.  Although these students did 

not explain how to compare the fractions, they did discuss and show what a 

repeating versus terminating decimal is.  Michelle, on the other hand, knew that 

one way to compare fractions was to turn them into decimals.  Cringing though 

however, she simply wrote, “use a calculator and figure it out by turning the 

fraction into decimals and see which decimal is bigger.”  The good news is she 

knew what to do, but the use of the calculator has left her unable to explain how 

to solve this problem without one.   
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 All in all, this problem was a big step for many of my participants.  First 

of all, they felt comfortable enough to try the problem on their own and confident 

enough to proceed with a response.  After I had given them time to work on their 

own, we did our usual routine in reverse.  This time, after they had answered the 

question, I proceeded to reread it.  “Tony has the fraction 1/3 and Kiara has the 

fraction 2/5.  They can’t decide who has the bigger fraction.  Teach Tony and 

Kiara two ways they could figure this problem out.”  Students knew what I 

expected and began to call out the information that was needed.  “Tony has 1/3.”  

“Kiara has 2/5.” “Who has the bigger fraction?”  “Make sure you give 2 ways.”  

This response I could tell threw some students by surprise as they whipped their 

heads around towards Brian.  I asked Brian to say it again.  “Um you have to tell 2 

ways to solve the problem.”  The other students who did not get to this part of the 

question immediately questioned this.  “Why?”  At this point I asked them to 

reread the question again.  Knowing that they were looking for something, they 

were sure to read the entire question.  I reminded them that they were not just 

looking for numbers and words they recognize, but that they instead must 

consider the whole question. 

 This time I decided to break one big test into two smaller ones.  I 

attempted to make the word problem experience from class similar to what was 

on the test: 
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If Jaime has 3/5 of the candy and Isis has .75 of the candy, who has the greater 

amount?  Explain how you know.  (Be sure to use important words from class).  

All of my participants but one knew how to solve the problem.  For the 

students who solved the problem correctly, they knew that 3/5 needed to be turned 

into a decimal and the two numbers needed to be compared. All of the students 

explained this step, but I asked that they use important words from class as well.  

Unfortunately, once they had the numbers and the question, they did not continue 

to read the rest of the problem.  Two of the nine answered incorrectly, Lisa 

entered the fractions into the calculator incorrectly and Charlie was again unable 

to solve the problem.  Just like our practice problem in class, all he did was pull 

out the numbers from the question, wrote them down, and then proceeded to in 

one case add them in another say they were equal.  Comparing Charlie’s work to 

the day before and what the others were able to do, I believe that his inability to 

read well was clearly affecting him in math.   

 When they picked up their journal, I, of course had to include the cliché 

pizza fractions question:   

Imagine you and your friends order a pizza.  You want to make sure everybody 

gets the same number of piece.  How may understanding fractions help you? 

All of the students recognized that you needed to compare how many pizza slices 

there were to the number of people.  Again, however, the responses stopped there.  

Although they were on the right track and the base knowledge was there, I was 
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disappointed that they didn’t go one step further to explain in depth or use an 

example.  I guess this was just going to take time and repetition. 

Under Pressure 

 As I moved forward with our fractions unit, I was really starting to feel the 

pressure of the study, the calendar, and school requirements.  The second part of 

unit three was also all about fractions.  We needed to add, subtract, multiply, and 

divide fractions, mixed numbers, and fractions and whole numbers.  Although it 

had been a challenge, I knew I needed to do my best to keep up with the master 

calendar, all the while making sure students understood what they’re doing, and 

giving them the tools to solve problems both independently and with the 

calculator. The next practice word problem found us multiplying fractions: 

When Angie was assigned the problem 4/5 * 2/3, she said that she had forgotten 

how to find the common denominator.  What would you tell her?  

First of all, the nice piece to this question was the fact that students did not need 

to actually do any work, but rather they simply needed to remember the rules of 

multiplying fractions.  The students again attempted to solve the problem on their 

own.  Unfortunately, as I walked around the room, word problem number four 

produced answers that were scattered all across the board, enabling me to see that 

things seemed to be moving too quickly.  Students were including prior fractions 

concepts, mixing concepts together, or simply just explaining what the word 

denominator meant.  Those students who simply explained what the word 
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denominator meant suggested that what they could read or comprehend from the 

question is what they answered.  In this case, they were able to comprehend the 

idea of common denominator, so they focused on this concept.  Lisa, as always, 

was doing her best to keep up with the vigorous pace, but like the others, she 

mixed concepts here.  Although she knew she had to multiply, she didn’t know 

which type of multiplication to use and was unable to explain the problem clearly.  

On a positive note, they grasped what a denominator is and how to find a common 

denominator.  On the other hand, it was discouraging how much of an effect 

reading ability has on their math performance.  I let students try to piece the 

problem together on their own first and then we discussed it as a class.  When I 

reread the problem and asked for the important information, all of the students 

were very adamant about what a common denominator is.   

 “It’s the same thing,” said one.   

 I asked for more.   

 “You have to have the same number.”   

 I continued pressing them.   

 “It’s the bottom one.  It has to be the same.”    

 Becoming very frustrated that I did not understand what they were saying, 

I finally agreed that yes a denominator is the number on the bottom and in order 

for it to be a common denominator they both must be the same.  This allowed 

them regain focus.  “What is Angie trying to do though?”   
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 “Times.”   

 “Okay, so let’s solve the problem.”   

 I write 4/5 * 2/3 on the board.  “Now what?”   

 “Times.”   

 “That’s all?”   

 “Yeah, straight across.”   

 “Wait, what did you say?”  

 “4 * 2 is 8 and 5 * 3 is 15.”   

 “But you didn’t get a common denominator?”   

 “You don’t have to because you’re multiplying.”    

 Still not connecting what we were doing with the word problem, I 

continued to prompt them.  “So when do you need a common denominator?”  

 “When you add and subtract.”   

 “So what about Angie, what would you tell her?”   

 Students look at the question again, realizing what they had been missing, 

and almost jumping out of their chairs to answer.  I let everyone respond at once.  

“She doesn’t need a common denominator!”  “Exactly.”  I remind them that they 

knew the math concepts, but they needed to able to take those concepts even 

further with open ended problems and make sure they are looking at the whole 

question not just looking for “parts” of the question.   
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 Unfortunately, as this stage of the game with so many concepts to cover, it 

was difficult to match the unit word problem with what was on the test.  The open 

ended question asked students this:  

Sam is baking cookies and the recipe calls for 5/8 cups of sugar.  If she plans on 

doubling the recipe, how much sugar will she use? 

In order to solve this problem, students needed to know that in order to double 

something, you multiply by two.  Four out of my eight students, remembered how 

to double correctly and were able to reach the correct result of 1 and 1/4 and that’s 

exactly what those students wrote.   There was no work, no explanation, just the 

answer.  On one end, they understood background knowledge and used it to solve 

the problem.  On the other end, although they knew what to do, they only wrote 

the answer, because the actual work was done on the calculator.  All of my other 

responses came with mathematical errors.  These from students who also knew 

double meant 2, but they did not know whether to add or multiply.   

 At this point, the pace was moving too quickly and I wondered where this 

would leave us in April for the PSSA.  The students were indeed introduced to 

new concepts, but beyond that introduction, they had no time with each to 

explore.  This lack of exploration had left students with an exposure to concepts, 

but concepts that became jumbled together so quickly as to become 

overwhelming.   
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 Trying to bring fractions to life, I focused the journal question on using 

math to cook: 

Imagine you are helping your mom make dinner.  How might understanding 

fractions help you?  

When I created this question, I thought students would find it to be simple, boy 

was I wrong.  All of the answers I received talked about using fractions for 

people.  This was really confusing to me, until I thought about some of their home 

lives.  Many of them do not have a sit down dinner with their family, but rather go 

to a fast food restaurant on the way home from school. Often when they get home, 

they baby-sit or do laundry because Mom and/or Dad are at work or sleeping and 

for dinner they have to fend for themselves, so using fractions to create a recipe is 

something many of them may have never experienced.  

Word Walls and Learning Logs 

 Along with word problems and open ended questions, students also 

focused on other forms of writing in word walls and learning logs.  It was fun to 

watch the kids get up out of their seats at the beginning of class and interact with 

one another and the word wall.  To this point, I had been quite pleased with the 

word wall writing that students completed.  They were able to review past skills 

and if they were unsure they used one another or looked back in their notes.  It 

was nice to see them feeling comfortable enough to use each other, and if they 

were stuck, using what they already had in the form of notes.  Through the first 
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two weeks, the most common word picked was rounding.  Students were able to 

explain and show what rounding is.  

 

Figure 6. Word Wall Rounding 

The aspect of the example on the word wall sheet is very important because it 

enables those students who have trouble expressing the meaning in words another 

opportunity to do so with a picture or example.  I think this is really going to be a 

helpful tool in reviewing. As much as I was noticing students use the word 

rounding, the word estimating was popping up frequently as well.  As students 

were working on their word walls and drawing up examples, several students 

would turn their heads and begin to question.  Finally, other students started to 

raise hands, as they, too, engaged in estimating and rounding in their own 
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mathematical problem solving. This new connection, allowed me a teachable 

moment.  Here I was able to show the students both rounding and estimating on 

the board.  Through this discussion, students were able to recognize just how 

closely related rounding and estimating were.  During this time, they also began 

to make connections, just as our real world journals had helped them to do.  Here, 

they realized that when they were estimating in the store about how much money 

they needed, they were actually using rounding.  Students’ use of the word wall 

helped me to ascertain what other concepts needed to be readdressed.   

Where word walls allowed me to see where my students stood 

mathematically, the learning logs enabled me to get a better picture of how my 

students felt in class.  At the end of each class, as the students reflected in their 

learning logs, I walked around the room reviewing what they had written.  At this 

point, I tried to make comments, ask questions, or give encouragement.  To no 

surprise, the general consensus was that we were proceeding to quickly.  Some of 

the common responses included; “It was confusing,”   

 “I need more help,”  

 “I get confused, but I catch up later.”  In fact, as I walk around 

during the week looking at their learning logs, I realize that many of the students 

want to clear up why multiplying fractions is different from adding fractions.  

Since this is an overall class question and nobody hurts from review, I use the 

information I have gathered from their learning logs to guide my warm up 
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questions for the next day.  Here, I am able to review with the students how 

adding and multiplying fractions are different and we are able to practice several 

examples.  With the pressure of time, using their learning logs as a tool to tweak 

my teaching is beneficial to their success both physically and mentally.   

 Lisa however was different from all of the other students and 

surprised me in one of her responses, “Math is fun because we learn new things 

fast.”  While I did not anticipate this response, I guess she ed the challenge and 

was feeling more comfortable within the classroom. 

There’s No Time, There’s Never Any Time 

 We were already into November before the first math department meeting 

of the year was called.  Although I don’t always agree, I listen intently and do 

what my colleagues feel is best for our students.  At this meeting, however, 

discussion became particularly heated.  We started the meeting off by discussing 

the time constraints of the calendar and how unrealistic they are.  As we looked at 

our calendar, we noticed that coming up, as sixth grade teachers we were 

expected to start teaching seventh grade material because their scores need to be 

raised.  In thought to myself, “Don’t they need the sixth grade material first?” but 

I let it go.  At this point, veteran sixth and seventh grade teachers got into a heated 

argument that turned into a screaming match.  To my dismay, I was pulled into 

the argument.  I obviously agreed that we first needed to teach sixth grade 

material before I could move on to seventh grade material.  At this point, the 
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principal was summoned, and, for now, he cut the argument short\ by telling us all 

we need to do what is best for the kids.  In essence, keep up with the calendar and 

save the seventh grade material until after the sixth grade PSSA.  This was good 

news and also made me realize how critical it is for curriculum to be aligned.  As 

the conversation continued, we were already talking about PSSA prep and that we 

needed to make sure everything was taught (covered) before March, so that we 

could do PSSA practice problems for an entire month before the test.  My window 

of time kept getting smaller and smaller.  Along with time, there were many other 

constraints placed upon us.  Figure 5 below shares some of the other constraints 

that I felt on a daily basis at this point in the study.  This meeting really made me 

feel an even greater weight on my shoulders.  Creating this figure helped me to 

identify the tensions that other teacher and I face.  No matter what, we need to 

keep on trekking and doing what is best for our kids within our classroom walls.    

 

 

 

 

 

 

 

 



                                                                 75 

        TICK TOCK 
     T       T  
     I       0 
     C              C 
     K       K 
     T       T 
     O       I 
     C       C 
     K       K 

        TICK TOCK 
12 

So much to do, so little time 
  11             1 
I’m not allowed to review         This is nuts 
            times tables             2 

10       There is NO paper 
    PANIC Mode        3 

9      Expected to cover 8 chapters 
Time to take the 4 sight    of fractions in 6 days 
    AGAIN        4 

 8       Who made this     
Teach the CALCULATOR buttons     calendar?!  
     7                  5 
Stretched for time      Time for another  

       assembly 
6 

How can they keep taking 
math away? 

        TICK TOCK 
     T       T  
     I       0 
     C              C 
     K       K 
     T       T 

        TICK TOCK 
Figure 7.  Pressures. 
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Check In 

 Knowing my own level of stress, I wanted to check in with my students to 

see how they were feeling.  The first way I did this was to conduct an interview.  I 

decided to use a similar interview to the one I used at the start of the study 

because I was about half way through and decided this would be a good check in 

point.  The responses I received to two questions in particular stood out.  First, I 

asked the students if they thought writing in math was helping them to improve, 

and the results were overwhelmingly positive.   

Yes, it helps me understand what I’m doing and to other 

people to. 

Yes, because it will help you explain things more better. 

Yes because I need more writing. 

Yes because when I write it’s much easier to think 

Yes because you can give an explanation. 

 What I found interesting about these responses was that they all felt using 

writing was helping them explain.  I think this was an important point because the 

explanations were not up the expectations I had set.  As a group, we needed to 

continue working on getting what is in our heads out, in a clearly well defined 

organized fashion.  
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 The next question that stood out to me was when I asked how they would 

like to use writing in math.  I expected to hear answers like play games, do fun 

things, and so on.  To my surprise, I received the exact opposite.   

Explain to people what I’m doing 

Explain how to do it 

Explain what we are learning 

Writing problems 

Answers to open ended questions. 

These responses made me wonder if they were saying this because they wanted to 

practice and get better, if they really enjoyed open ended questions, or if this was 

simply all they know about how to use writing in math.  In my mind, I saw the 

latter being true.  One interview, however, was administered as a makeup survey 

and two of his responses stood out in particular because it showed a lack of 

reading comprehension.   

What do you still need to improve on? 

You need your mind to do good. 

How would you like to use writing in math? 

I like it cuz you get more done. 

Although both answers bring up valid thoughts he is having, the disconnect with 

what the question was asking, suggested to me that reading skills played a huge 

role in my study and math classroom itself.   
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 The second step I took to get us back on track was to set some math goals.  

The responses were divided down the middle.  Half of the participants, of course, 

wanted to get A’s, whereas the other half wanted to know how to multiply and 

divide.  My heart went out to these kids because concepts I had learned in third 

grade, still cause my sixth graders to struggle.  It was hard to move forward, when 

past skills were not adequately grasped, but I had no choice.  Their past teachers 

probably felt the same way.  As we set our goals, Lisa was of particular interest to 

me because I could relate to her in so many ways.  As a math student, she wanted 

to do the work, she continued to work hard and independence was important to 

her.  At the same time, she was trying to catch up on missed material and get 

things straight.    

 

LISA’S STORY 
 

I’m getting better at math.  There is just so much stuff and some 
 

stuff is too hard.  But I keep trying.  I want to keep practicing and 
 

get better. 
 

Me 
 

Lisa really wants to do well.  I think what I admire most is her  
 

determination and her desire to be independent.  I hope continued  
 

practice along with her strong will, will help her reach her goals. 
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Figure 8 .  Part 2 of Lisa’s layered story.   

Making It Work 

 After our first department meeting, I was really feeling overwhelmed, 

letting things that normally do not bother me, get under my skin.  I kept one thing 

in mind and that was to do what was best for the kids to the best of my ability.  

 Up to this point, I had noticed through their journal responses that they 

knew math was used in the outside world, but digging deeper and bringing out 

more information caused them to struggle.  I wanted them to make a conscious 

effort to pay attention to their weekend routines and identify every time they 

encountered math.  Before I set them free, however, I wanted to help them first 

generate ideas.   

Teacher:  This weekend you are going to be looking for ways you see, hear, or 

use math, but I want to help get you started.  So, can anybody think of any jobs 

that deal with math?  There’s one catch, you cannot say teacher.  (When I make 

this last statement, the wind is completely taken out of their sails.  They are 

dumbfounded) 

Students:  (Silence)  (Some whining) 

Teacher:  Okay, fine, teacher can be the first thing you include.  (Relief spreads 

across the room)  So how does a teacher use math? 

Students:  To teach kids. 

Teacher:  What else? 
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Students:  Grades  

Teacher:  What else? 

Students:  Chef, doctor, cashier, mechanic, construction, the gym, a bank, stores, 

government, dentists, sports, movies, video games, bills, and scientists. 

Teacher:  Now we got it!  Now, here’s the hard part, how do all these people use 

math? 

Students:  The chef to make recipes.  Yeah because if not it will taste gross.   

Doctors so they can watch the numbers on the screen. 

Mechanic, he has to calculate numbers.  That’s what my dad does. 

Construction so the roof fits and doesn’t fall on you. 

At the gym, you count how many times you lift a weight. 

The bank uses money.  Stores use money too. 

Teacher:  Great!  Now, when you’re home this weekend look for the same type 

of stuff. 

Students:  Can we use TV? 

Teacher:  Of course.  (As I hand out the papers, students that already received 

them already begin to write ways they know they will use math at home over the 

weekend) 

When they returned to school on Monday, we used this assignment as part of our 

warm-up.  When I opened up the discussion, every student had their hand in the 

air.   
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Charlie:  My mom used math to cook and for the temperature. 

Xavier:  So did my mom to boil the water and the cashier at the store and we had 

to pay with money. 

Brian:  My mom works at the nail salon and gets tips and she has to give them 

change. 

Lisa:  When I went shopping with my mom and dad I had to look at everything’s 

price and add it up so I know how much to pay. 

Janine:  They use math on TV like when they say you save $20 when you buy 

right now.   

Kyle:  My parents have to figure out all our bills.   

Michelle:  My mom uses math to figure out all the bills too and my grandma 

cause she makes jewelry.   

Dexter:  Um I saw math in my video game when it told me how many people I 

killed in Modern Warfare and counted up the score, yup.   

DJ;  I used time to count how long I played baseball for and did things.   

 Asking them to look for math specifically, they were able to come up with 

many more answers and reasons than they had in the past.  I hoped this 

assignment and discussion, would spur more thinking when it came to the journal 

responses.   

Unit 5  

Ratios – There’s 4 concepts to 20 days  
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 So up to this point, every piece of material was squeezed into a very 

compact time slot that needed to be covered in the time allotted.  This time around 

however, unit five on the calendar is the complete opposite.  First of all, this is the 

unit where curriculum planners had expected me to start teaching seventh grade 

material; hence the reason so much extra time was allotted.  I decided that what 

would be best for the students was to focus on creating ratios, equivalent ratios, 

and changing fractions and decimals to percents.   

 After the appropriate material had been taught, it was time to use this 

information on a practice word problem.  The problem of the day read. Create a 

ratio problem with 5 questions (Make sure you write the correct answers on 

another piece of paper). Trade with a partner.  Check your partner’s answers and 

discuss.   

 As I walked around, all of the students were first creating pictures,   which 

stuck out in my mind because as I was teaching ratios, the book used pictures to 

support student learning.  When they had completed their pictures, they created 

their questions, and then found a partner to trade with.  Each partner answered the 

other’s question.  I noticed that if a question was posed correctly, or a student was 

having trouble identifying a part of the picture, they would ask their partner for 

clarification and continue.  As I walked around and watched as they worked, they 

were all completing the answers to their partner’s questions correctly.  They 

waited for one another to be done, and when they were, they each checked the 
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other’s answers.  As they waited, they were very excited not only to see if they 

were correct, but they had fun answering one another’s questions and acting like 

the teacher.   

 This word problem proved to be the first real word problem in class that 

was a complete success without any intervention from me.  Students were able to 

create their own questions, use their notes for assistance, have fun trading with a 

classmate, and solving one another’s math problems.  The only time they raised 

their hands was when they were finished, to show me their questions and brag 

about getting all of their partners questions correct.  From my observations during 

this practice problem, I think the concept of ratios is one that will be aced on the 

test.  

 On the ratios quiz the first part of the open ended question asked students 

to create a ratio problem by using pictures and creating 2 questions to go along.  

They then had to solve their own questions.  The second part of the open ended 

question asked students to look around the classroom and use either objects or 

people to create 2 more ratios and solve. 

 Nine out of nine participants scored a perfect on the open-ended part of 

the quiz, the first time all year this had happened.  In particular, two students’ 

tests stood out.  First, Janine showed that she could flip flop the data through the 

questions she created on the first half of the open ended questions.  On the second 
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half of the question, she was sure to give the reader clear information on whether 

or not the teacher should be included when finding the answer.     

 

Figure 9 (top) – Janine’s Ratio Test 

Figure 10 (below) – Lisa’s Ratio Test 

Lisa’s test also stood out to me, because this was the first test where as I watched, 

I did not see her become frustrated at any point.  When she made up ratios using 

the classroom, not only did she use her classmates for one question, but mixed it 

up and then used classroom objects for the second ratio.   

 The post-test journal asked students to explain how creating ratios could 

help them to gather information or data.  Janine wrote, “It helps you gather 
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information and data cause you see what the people like or it helps you find out 

how many people are in your class or family.  It also helps you see how much 

things you have and compares the number to another thing you have.  For 

example, pants to shirts = 9 to 11.”  With the ratio unit overall, Janine showed 

clear articulation in her understanding and ability to not only answer, but to 

create, and respond to ratios in a real world context.   

Unit 6 

Money, Money, Money 

 As we continued on from ratios, unit six led us to percents.  In sixth grade, 

students need to be able to represent common percents (25% , 50%, 75%, and 

100%).  They also need to be able to convert between fractions, decimals, and 

percents.  Although I had made a valiant attempt at not using calculators, when it 

came to converting fractions, decimals, and percents, the easiest way to do so was 

through the use of calculators, because just as the students had reported in their 

goals, they can’t divide by hand.  Therefore, after showing the students how to do 

this task on their own, and completing some practice examples, I showed them 

how to use the calculator to help them in solving percentage problems.   

 When it was time to focus on our unit word problem, the question asked:  

If 1/5 of Miss Bortz’s class picked ice cream as their favorite dessert, how would 

you represent this as a percent?  Explain.  Basing my approach to this problem 

off of the success we had last time, I simply handed the papers out.  Once again, 
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my students were able to find huge success.  Although I allowed them to use the 

calculator for this question, part of the problem had them working on their own to 

then get the percent, and then explain how they reached this solution.   

 The first thing I found most interesting was to see how the students used 

each other instead of me.  After they each read the problem independently, they 

identified the important information, most groups looked at each and commented 

how easy the problem was, some students as I walked around even looked at me 

and said “This is easy Miss Bortz.”  As they worked, although each of them used 

the calculator to convert from a fraction to a decimal, they all wrote down the 

fraction, then the decimal, as well as showing their work to change the decimal to 

a percent.  On top of that, all of the students were able to explain this step by step 

process.   

             

Figure 11 – Word Problem #6 
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Lisa, just like the rest, showed all of her work.  In her explanation she included 

that she needed to add a zero.  Although she said to move the decimal, she did not 

explain which way.  However, because she also showed her work, I was able to 

follow what she was doing.   

 

Figure 12.  Part 3 of Lisa’s Layered Story 

 As we moved on to our percentage test, I wanted to make the open ended 

question concept a little bit harder in order to challenge students’ thinking.  So 

this time, instead of doing the question step by step (fraction to decimal to 

percent), it was like they were moving backwards, because they were starting with 

a percent and had to find the fraction and decimal.  The question stated; You just 

received your science test back and you earned a 78%.  Represent this number as 

LISA’S STORY 
 

This math stuff is actually pretty easy.  I am doing much better, even 
 

 doing stuff on my own!  I know if I ever need help though, I can always  
 

ask Miss Bortz. 
 

Me 
 

Lisa continues to make large strides.  She is completing more work  
 

independently.  Although she knows she can ask me for help, she will really  
 

try to hash out the problem on her own first to come to a solution.   
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a fraction, decimal, percent, and draw what it would look like.  The responses to 

this question revealed that nine out of nine had success once again. However, this 

time, since the test was independent work and I was not over their shoulders 

constantly, seven of them did not provide an explanation.  When I created the 

question, the section where I asked students to show their work and explain, was 

separate from the actual math question itself, a tactic often used on the PSSA.   It 

is important for students to read everything and not skip over any part, something 

that happens often, as students are simply looking for the mathematics question.  

This tactic is something I knew I would have to remind students of, something 

that can be improved by practice and sheer recognition.   

 Dexter, who had been quiet up until this point, making small steps, 

although he forgot the explanation, showed all of his work and did each step 

correctly.  One of the biggest concerns I had with Dexter was his ability to 

convert what he did in his head to words on paper.  Lisa, of course, was one of the 

two students who answered all parts of the question.  As I think about her at the 

beginning of the year, and where she is at this point, she was really making 

progress.  Her internal motivation was excellent, and I was glad that being a part 

of my class had kept this alive in her since day one and she wanted to keep on 

going.   

 Money was a huge part of the responses my participants gave to me 

indicating math as a part of their real world.  The concept of money was one way 
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I like to relate percents to their world.  After teaching students about the four 

common percents, I wanted them to think about how this could relate to money.  

Their journal asked them this:  Write the 4 common percents and their fraction.  

Explain how this is related to quarters or money.  The journal was asking a lot 

because not only did they have to remember the 4 common percents, they then 

needed to look at what they did and figure out how this related to money.  This 

was similar to what they do twice a week with their word walls, sharing an 

example and a definition.  When I looked through their journal responses, eight of 

the students were able to remember the common fractions and their percents, but 

had a harder time explaining how it related to money.  Most simply said a quarter 

is 25%.  DJ was able to write more.  “It is like 1 quarter is 25%, another one is 

50%, then another quarter is 75% and another is 100%.”  He was able to put into 

words the best explanation as a whole, but could not remember the fractions 

themselves in lowest terms.   

 Being able to recognize that 1 out of 4 is like having 1 out of 4 quarters 

which is 25 it will help students in remembering the common percents.  Relating 

this concept to percents will also help students as we move forward into our 

graphing unit.   

Check In 

 The word walls and learning logs as independent writing activities had 

been successful to this point.  The students were conscientious about completing 
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each activity and were not afraid to say how they felt.  This honesty enabled me to 

discuss problems with them they may be experiencing and put us in a classroom 

environment where we weren’t afraid to help one another get better.  

 First, as the word wall grew, so did the students.  The students were 

attentive to not picking the same words and instead reviewing past words we have 

learned.  The word wall activity was a helpful tool in reviewing old vocabulary 

words that we would not normally have the opportunity to discuss.  The students 

did not shy away from words they do not remember; instead, they take the 

opportunity to use each other or their notes.  Charlie and Kyle were both at the 

word wall and decided to work together.  They both picked the word sum but had 

forgotten what it meant.  Instead of giving up they turned it into a contest between 

the two of them to see who could find it in their notes first.  They both raced back 

to their seats, paging through their notes to find the day we learned this in class.  

Kyle found the word first and raced over to Charlie who was still looking.  When 

Charlie found the word he wrote down his definition and together they checked 

their work.  Not only did I see students conferring with one another, but many 

times students would check for my approval, showing their motivation to do well. 

 At the end of every class, as students filled out their learning logs, I 

walked around the room and read what students were writing, offering 

suggestions or posing questions.  In fact, there were times when a student finished 

and if I hadn’t reached him or her yet, the students would call me over to look at 
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what had been written, again, showing student motivation.  The learning logs 

during our percents unit enabled me to see that many of the students enjoyed this 

unit.  “In math today I learned about changing fraction to decimals and decimals 

to percents.”  Although students had learned the process of changing fractions, to 

decimals, and decimals to percents, and vise versa, I still needed to see if students 

understood this process at a higher level.  Since I decided to go in a different 

direction with my next unit, I was able to incorporate fractions, decimals, and 

percents as well. 

Unit 7 and 8 

Taking a different route 

 Our next units took us to the world of graphing and finding the mean, 

median, mode, and range.  This unit would take us close to the winter break.  

Since the students have been showing me they are becoming comfortable in the 

classroom, by using each other on word problems and word walls, and becoming 

more independent in their mathematical problem solving, I decided to do 

something different with our next units.  As always, I first took the time to learn 

the unit concepts (mean, median, mode, range, and graphing).  This unit is usually 

a class favorite and this year followed suit, so as soon as these words were placed 

on the word wall, the students immediately began to make them a part of their 

word wall writing.  Although they were able to define the words, I wanted to see 

if they could put the words to work.  Before we could move forward, however, I 



                                                                 92 

noticed from their learning logs and word wall definitions of double bar graphs 

that they were having a hard deciphering what exactly a double bar graph meant.  

Therefore, before we were to put it all together, I decided to do a mini graphing 

project first.  Here, students generated their own question to ask their classmates.  

Many of the questions involved “What’s your favorite…”  Once students had 

their question, we created a chart that had 5 choices to go along with their 

question, with adjacent columns for boys and girls.  Students then traveled about 

the room to gather their data.  Once our data were collected, I had the students 

discuss why we would do this. Once their graph was made, many students were 

finally able to make a connection and see that double bar graphs allow people to 

compare information for different sets of people, for example, so we have a better 

idea of each group instead of just lumping all people together.  Now that the 

students had a better concept of bar graphs, we were able to move on.  So this 

time around, in order to apply the concepts we learned at a higher level their open 

ended question was based on a group project format.  Their goal was to use a bag 

of skittles and using the candy pieces inside, represent the data in the various 

ways we had just learned and from past units.  They had to create two graphs (bar 

graph and circle graph), find the mean, median, mode, and range, along with 

using prior concepts such as fraction, decimals, and percents.  The project took 

shape and I was nothing more than a facilitator.  The students came in everyday 

prepared to find the information, express the information on paper, and design 
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their unit poster.  As I walked around, watching each group work, if they were 

stuck on a concept they would check with one another or look back into their 

notes before their hands would go in the air.  In fact, when their hands did go in 

their, their questions weren’t math related but more along the lines of does this 

look okay?  The completed projects were successful in testing their ability to use 

the skills that I had just taught and to review previous units.  They were able to 

problem solve, show work, and explain.   

  

 

  

Figure 13 – Unit 7 and 8 Project 
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 This project also allowed them to be directly involved with the work and 

hands on.  This resulted in positive results in their journals as well.  “How do you 

think graphs help people understand information better?  Why is this important?” 

I asked.  My goal was that students would realize that graphs help you organize 

information.  The responses students gave to this question exceeded my 

expectations.  All of the students realized just how important they were and for 

various reasons.   

 

It helps organize your thoughts. 

At work it can tell you how good you are at selling things. 

It makes it easier to understand the information. 

Put information together that you ask people. 

All of the responses recognized the importance of organizing information and 

how it can enable to you see something that is possibly occurring.  Their 

responses show that they realize they could gather their own information and put 

it into the form of a graph in order to organize and understand the data.   

 Since 2 units were put into one project, the other journal question with 

units seven and eight was linking; How is a double bar graph different from a 

single bar graph?  I was hoping from our class generated bar graphs and double 

bar graphs that students would utilize this activity in order to help them answer 

this journal question.  Again, the responses were right on.  In one form or another, 
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all of the participants discussed how one bar graph has all of the information 

together, where as a double graph the information is separate.  Eight of the 

participants even included the example we used in class for a double bar graph 

and explained that one bar could be for girls and the other bar for boys.   
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Figure 14 – Graphing Journals 

 At the end of the school year, I usually engage my students in projects like 

I used for units 7 and 8.  This enables them to make valuable real world 

connections and work deeper with a topic. Although I “covered” the material just 
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as the calendar desires, this project allowed students to uncover the material as 

well.   

Unit 9 

Walking Parallel Lines, Hopefully 

 Our next unit is geometry.  Geometry covers a wide array of topics over a 

surprisingly decent amount time allotted.  With the winter break fast approaching, 

I wanted to start with concepts that I would be able to finish before the break 

came.  I decided with the amount of time I had, to focus on circles and lines.  

First, I decided to look at radius, diameter, and chord.  These are typically 

concepts that students grasp quickly.  However, this year I had noticed many 

students within their word wall writing confusing all three of the words.  In order 

to reach this need, I took the opportunity to review these words for the students 

and make them come alive.  Therefore, I first reviewed each word by providing 

definitions, examples, and pictures for each.  I then gave students a graphic 

organizer that represented each word.  The graphic organizer was a circle with the 

word diameter going from one side of the circle to the other through the middle.  

Radius was also represented on the circle, starting in the center and going to one 

side of the circle, clearly showing that it was half of the diameter.  Chord was also 

written on the graphic organizer going from one side of the circle to the other, 

showing the difference between chord and diameter.  Although these tools were 

set in place, students still need to interact with the words and see for themselves 
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just how they worked.  Therefore, students were sent on a hunt around the room 

to measure the radius and diameter of circles.  After they measured each, they 

were able to use the radius and diameter formulas to check and see the 

connection.  This interaction with the words, just as we had done with mean, 

median, mode, and range, really made the words come alive.  After circles, we 

moved onto lines where students must be able to identify a line, segment, and ray.  

They also must be able to explain their relationship to one another when they are 

perpendicular, parallel, or intersecting.  Students must not only be able to visually 

identify all of the above, but they must also be able to explain what each means in 

words.  After the students had been introduced to, taken notes, and practiced all of 

the line skills, and it was time to complete their geometry word problem.  The 

question asked students to:  Imagine you are walking down one side of the 

sidewalk and your friend is walking down the other (opposite) side.  What is the 

relationship between the 2 lines you are making?  Explain and show your work.  

As I walked around the classroom, all of the students were immediately able to 

recognize that they were making parallel lines.  In fact, all of the students but one 

began to draw pictures to go along with what the question was saying.  Next to 

their drawing each student identified that they made parallel lines.  Although their 

drawings showed me they understood what parallel lines were, seven students 

once again missed the important step of writing their explanation.  As I walked 

around the room and pushed for more from each group, I posed questions. 
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Students:  They are walking on different sides. 

Teacher:  So? 

Students:  They are parallel. 

Teacher:  What does that mean? 

Students:  They are never going to touch.   

Teacher:  Is that important to explain? 

Students:  Yes. (starting to write) 

Teacher:  Then make sure you include it. 

Before I even reached the other groups. they started to add what they too missed 

because they had been eavesdropping on the other groups.  The incorporation of 

writing to explain, is sometimes occurring and other times not.  It made me 

question if it was a matter of missing this direction or lack of motivation because 

the information was inside, but putting it on paper is sometimes a struggle.  Even 

after coming up with a plan to solve word problems and practicing responses 

together, independently the task becomes much more difficult.  Lisa’s motivation 

was consistent and clear, and in fact she was one of the two students who 

explained what parallel meant, making me wonder if the others were content with 

only receiving partial credit because they knew their “math” answer was correct.   

 The test on rays, lines, and segments asked students to explain the 

difference between a dot and an arrow, the end points on these 3 types of lines.  In 

order to guide them, I formatted the question similar to their word wall writing.  
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The question before asked them to draw a line, a ray, and a segment.  This way, 

they could use each picture to help them formulate a definition to what a dot and 

an arrow represent.  All 9 students were able to remember that an arrow goes on 

forever, whereas a dot stops.  Since the question only asked students to explain, 

they did not miss any part of the question and were able to put the explanations 

into their own words.   

 Their post journal asked the students to think about where they see lines 

outside of school.  Typical responses included the street, sidewalk, and railroad 

tracks.  Although they had known these things were there, they had never looked 

at them as perpendicular or parallel before.  These new connections opened their 

eyes.     

Time Is Almost Up 

 With just a few days until winter break, I did not have enough time to start 

a new unit.  Instead, I used this time to review the mathematical skills we had 

learned to this point.   

 I decided to use various writing activities as part of our review.  One 

different type of survey I used was to incorporate math and figurative language.  

This enabled the students another opportunity to write about how they were 

feeling in math, through a different outlet.  I had them try to write a simile, 

hyperbole, use imagery, and create a rhyme about math..  Some of my favorite 

responses include:   
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Janine – Math is like a job because you have to work hard. 

Brian – math is like skateboarding because it is fun. 

Charlie - Math makes my hands go in crazy ways. Because 

of all the notes and writing. 

Michelle -Math is a game.  It’s not really a game but 

games are fun and so is Miss Bortz. 

Xavier- While learning math my head feels like a bomb.  

It just feels like I have too much information. 

DJ - Sometimes I feel like my head is going to explode.  

It means you are learning so much. 

Kyle - During a test my head pounds because of all the 

thinking. 

My favorite and most insightful responses came from Lisa showing just how far 

along she had come.   
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Figure 15.- Figurative Language 

 I decided to try using acrostics in math class as the form of an interview.  

The word used was simply MATH. Figure 16 shows the compiled acrostic below. 
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M 

Miss Bortz is a really good teacher because she helps me many times. 

Math is fun because Miss Bortz explains everything good. 

My favorite subject between math and science is math because math is sometimes science. 

Math is fun because we play lots of fun games. 

Math is fun with Miss Bortz because she always makes studying fun. 

A 

Always used outside, to pay bills and buy things  

Always in math I learn more and more which makes me feel smart and happy because I’m 

learning something new everyday.   

T 

The math that Miss Bortz teaches us is fun because she transforms boring math into a fun game. 

The writing test I don’t like because its boring because we do writing in writing class. 

Time for fun 

To make a mixed number into an improper fraction is my favorite thing to do in math. 

H 

Happy in math class because I love learning more math everyday. 

Happy because I can think. 

Helpful for jobs. 

Having Miss Bortz as a math teacher and math tutor has bumped up my grade. 

Figure 16. MATH Acrostic 
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The acrostic assignment shows the progress Lisa has made and how positive she 

has become since the beginning of the year.  She’s not afraid to make mistakes 

and math now makes her feel good. 

 

Figure 17 – Lisa’s Acrostic 
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One last look… 

 Taking a final look back at word walls and learning logs, I would consider 

both to be successful implementations that didn’t need to be addressed on an 

everyday basis.  Throughout the study, students were conscientious to complete 

each, 2 words from the word wall a week, and to fill out their learning log to 

conclude every class.   

 The word walls allowed students to review previous terminology that we 

had learned.  Including word wall writing gave students an opportunity to revisit 

words they would have otherwise had no contact with until the PSSA review in 

March.   Not only were students interacting with our word wall, but they were 

also conversing with one another when they were stuck or had a question.  Not to 

mention, they would revisit their notes for help as well.  It was rewarding to 

watch them go back into their notebooks and use what we have done together to 

facilitate them in their word wall writings.  As we moved from unit to unit, topics 

building one on top of the other, students showed (compared to previous years) 

not only more retention, but clear, coherent definitions of terms as we progressed. 

 The learning logs also provided a valuable way to conclude class.  Giving 

students an opportunity to reflect upon what they did each and every day.  As the 

teacher, it gave me the chance to walk around glance at what they were writing.  

This time allowed me to make comments, pose questions, and if necessary, figure 
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out what action to take next.  Here is the final learning log of comments 

throughout the study that I comprised: 

I think math is like a puzzle. 
 

I MATH 
 

Miss Bortz I like the way you explain everything 
slowly. 

 
Miss Bortz I like the way you explain how to actually 

do the problem. 
 

Math is easy for me because I can listen to you and snap it in my mind. 
 

How do you keep up so fast with all the math you need to teach us? 
 

It was fun when we learned about turning fractions into decimals and 
percents. 

 
I wonder how it feels to be a teacher. 

 
I like the way I am learning more than last year. 

 
I think you should give the class more homework. 

 
How do you use math out of the class? 

 
I think  math can be easy to learn. 

 
I like math. 

 
 Throughout the study, these were some of the learning log responses that 

stuck out in my mind.  First, student responses that explained they liked the way I 

taught, helped me see that I was moving in the right direction and that I should 

keep up the classroom routine we had established.  Next, some of the questions 
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generated were like journal responses for me that I could discuss with the 

students.  Just as I gave surveys and interviews to my students, they also had 

similar questions that they wanted to learn about me.  Finally, it was nice to see 

student confidence in what they were doing.   

Wrapping it all up 
 
 As gathering information came to a close, I wanted to end the study with 

the same questions I started the study with.  At the start of my study, I began with 

a survey about 5th grade math.  This time around, I kept the same survey but 

entitled it In 6th grade math.  The results are represented in table 2 below.   

Table 2. End of Study Survey Results 

In 6th Grade Math (Before and After)… 

      Love it    It’s Okay  Dislike  
      Before- After   Before-After   Before -After 
Math      1-9       7-0       1-0 

Writing     0-5       8-4       1-0 

Word Problems  0-2       2-7       7-0 

Reading   0-0       8-8       1-1 

     Always   Sometimes Never 

I use math outside of school   0-0        8-9      1-0 

Writing is used in math       0-0        9-9      0-0 

Reading affects my math       2-1        6-7      1-1 

      Agree   Disagree 

Math is a HUGE part of the world       9-9                   0-0 

Writing is important in math       7-8                                    2-1  

Being a better reader help you in math         5-7                   4-2 

 In particular, no drastic changes were seen overall through this survey.  

Within the first section, all of my students have moved into the category of loving 
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math.  This is an important revelation because if they enjoy math class, they will 

be more motivated and apt to improve and learn.  As for word problems, although 

students do not love them, since no student fell under the category of dislike, this 

show they feel more comfortable when they are confronted with an open ended 

question.  In the last section, although the numbers did not vary in the category of 

Math is a HUGE part of the real world, I believe from journal responses and 

discussions, students have a better understanding and recognition of how it is a 

part of their world.   

 For my final interview, I wanted to include more in depth questions.  

Although the questions I selected were along the lines of the very first interview I 

gave, I expanded upon the interview itself.   

 With the first question, I wanted to know how writing in math class made 

each student feel.  This question proved to have a split response.  DJ believed that 

“it’s cool to explain things,” Kyle believed “it helped him learn more,” and Janine 

said, “writing makes me feel smart because now I have confidence in my own self 

from Miss Bortz.”  On the other hand, students who simply love math and hate 

writing responded with words like mad, nasty, and tired because they don’t want 

to write; they simply want to do math.   

 The following question gave me insight to the fact that while my students 

recognize the value in writing, some of them just simply don’t want to do it.  I 
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asked, “After writing in math (word walls, journals, learning logs, etc…) why do 

you think writing in math is important?” 

So the teacher knows your opinion of what you feel. 

Helps you learn more. 

I think it is important because it is a different way to understand things. 

So we can understand problems more because we can’t always just look 

at the numbers in a problem and solve it. 

It is another way to show your work. 

From these responses, I was able to see that the students recognized the value in 

writing.   

 Another important question asked students their opinion of the word wall 

activity.  All of the students found this writing to be very useful because it 

allowed them not only to write the definition but also to use pictures and 

examples which they explained is very helpful in visualizing and memorizing the 

words.  Charlie responded by saying, “Yes, because last time I had trouble and I 

looked at the word wall and pictures popped up in my head.”  This quote summed 

up what all of the students were referring to.  Having the word wall as a tool and 

actually interacting with it, helped to make each of them aware of more words and 

provided students with another outlet to look when they need help.   

 In question five, I simply wanted to know what they thought they learned 

from writing in the mathematics classroom.   
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I can solve lots of problems and explain how I did it. 

Sometimes the question helps explain the problem. 

I learned how to do many math words I didn’t know 

before. 

I learned from your notes because you’re the first 

teacher that ever did that. 

It helped me getting better at writing in math. 

You show us how to do stuff so then we can do it. 

Writing is important. 

If I take notes it will be easier to study. 

I learned the definitions of many different math words. 

After reflecting upon this question, first and foremost, each participant felt as if he 

or she had gained something from writing in math class.  Since each student felt 

he or she was learning something within our classroom, it is motivating to keep 

moving forward not only for myself but for each student to want to do more and 

continue success.   

 One of the biggest aspects of my study that I truly did not consider until 

my students made it clear to me, was the value of class notes.  Somewhere within 

each student’s final interview they all spoke about how important their notes were 

to them.  The biggest uses of their notes included looking back when they needed 

help to study, understanding terms, and helping to explain steps.  Taking notes 
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was a type of writing we participated in everyday.  As Dexter says, “I learn from 

your notes because you’re the first teacher that did it.”  Having students take notes 

and interact with them everyday has had positive effects on their ability to 

become more independent.  What I observed was similar to what my students had 

said.  Throughout the study, many students would use their notes as a tool to help 

them on other writing activities.  Although this was not a specific type of writing I 

focused on, it had an impact on each particular writing strategy I incorporated. 

 At the start of our study, students’ ideas of how math was use outside of 

school were very slim and confined to teachers and money.  As the study 

progressed and students had to think about how each unit related to math to the 

real world, their ideas continued to expand.  One of my final interview questions 

asked students:  Has journal writing helped you recognize math as a part of the 

real world?   

You use math outside of school all the time. 

People use math every day. 

Lots of people need math to do lots of things. 

You always have to deal with math. 

You always have to use math in the real world somehow. 

Math is used for everything.  

Students were able to recognize that math plays a huge role for almost everybody 

and everything.  Although students did not give specific examples with this 
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question, they had the opportunity to do so with their post-journal response to the 

prompt, “How do you use math outside of school?”  In the post journal, students 

expanded their responses and some of the answers included: 

Building   Restaurants   Police 

Work 

  Shopping   Money  

Helping my brother with homework       

    Helping kids in other classes 

Food shopping    Clothes shopping 

   Counting   Scores 

 Video games   Cashiers 

From the beginning to the end of the study because students had become aware of 

math as more than using the calculator, or the teacher teaching it.  They learned to 

think outside of the box, and recognize how everyday people use math.   

 The final interview question that hit home, was simply asking my 

participants if they felt they improved with their math writing.   

Yes I do think that I improved in math writing because in 5th grade I really did not 

get what my teacher used to talk about. 

Yes because the first time I tried it I had no idea now 

I know what I’m doing. 
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Yes I think I have improved in math writing because I liked 

writing notes so it would help me when I forget. 

Yes because I understand math more. 

Yes because in 5th grade I wasn’t that good and now I’m better. 

This final interview/survey, made me realize that although my students didn’t 

necessarily like to write in math, they recognized that it was valuable to them, and 

helped them progress.  The use of their notes and their word walls have taught 

them to be more independent when trying to discover answers.  This was seen 

through classroom observation as students worked to learn new terms and 

understand how to problem solve.  I also see that they are comfortable with 

reflecting upon what they do.  The classroom environment we have created 

enables students to feel safe in sharing how they truly feel.  This comfort level is 

essential in having students be successful and move forward.  This atmosphere 

had a huge impact on student learning because they didn’t have to worry about 

mistakes.  Instead, they knew they had a classroom community around them along 

with the outlet of writing to help them move forward.    

 The very last thing I had my students complete was their final letter to me.  

The goal was for each student to write 1 to 3 items about how they felt in math 

class.  From the beginning to the end of my study, their math histories have 

progressed as seen in Figure 18 below.  I hope this is a pattern that continues 

through the year.     
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Dear Miss Bortz,  

I feel… 

Happy    Thankful 

  Smart      Happy 

Excited     Happy 

  Happy    Excited 

Confident   Smart 

   Happy    Good  

I learn something new everyday  You help us when were stuck  

     I think you’re a good teacher 

  I can use what you teach me. 

 I learn from my mistakes.  I raise my hand. 

     Sincerely, 

      Your Students 
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FINDINGS 
 

 The purpose of my study was to provide students with various types of 

writing activities in the classroom.  Writing in the mathematics classroom is a 

valuable tool because it encourages everyone to participate and students “become 

active participants in their own learning” (Muth, 1997, p.  72).  The findings from 

my study included increased vocabulary acquisition, the implications of reading 

ability on open ended questioning, increased student motivation, the use of the 

notes, and the recognition of math as a real world skill.  Through each of my 

findings, at least one expectation of the NCTM’s can be seen.    

1.  Mathematical content vocabulary acquisition increased through the use of 

word walls and discussion in problem solving.  

 Throughout my study, students were interacting with vocabulary through 

word wall writings, class notes, and discussions during problem solving.  In 

connection to the NCTM, under the Connections standard, the idea of vocabulary 

acquisition falls clearly under the expectation to use the language of mathematics 

to express mathematical ideas precisely.  Throughout my study, my students were 

able to use a variety of writing in order to express their mathematical ideas.  First, 

every week, students were required to pick 2 words from the word wall.  After 

choosing a word, they were expected to write the definition and include a picture 

or example to go along with it.  Writing mathematical definitions was important, 

because it not only gave students the opportunity to review previously taught 
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words, but it also gave each student an opportunity to think about the word and 

then put down its definition in their own words, allowing them to create a deeper 

understanding.  As Shields suggests, “having students compose a definition after 

explorations of a concept can assist in the process of reflection and building their 

understanding” (p. 26). 

 I noted increased vocabulary usage in a variety of ways.  First, was 

through their weekly word wall writing activity.  This activity had students 

engaged with the word wall twice week.  This allowed students a vocabulary 

review they would not otherwise have gotten.  To begin, each time this activity 

was due, I noticed students practicing a variety of words.  The basic strategy 

students used was suggested by Thompson and Chappell where, “students divide 

a piece of paper into four sections and label the sections as mathematics example, 

everyday example, diagram/picture/graph, and my explanation” (p. 187).  This 

activity helped to make the mathematical concept or word the students’ own.  

Making vocabulary come alive in their own way created connections and allowed 

again for the students to become independent thinkers.  By picking a variety of 

words, students made more of the words their own, extending their mathematical 

vocabulary.   I also noticed that when students were gathered around the word 

wall, they would not give up on the word they selected.  They would use two 

different strategies to assist them in their learning. First, they would confer with 

other students gathered around the word wall to discuss the word of their choice.  
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If they still were not satisfied or help was not available, they would consult their 

notes.  The availability of having notes to use to their advantage, helped students 

realize their value, and helped them in increasing their vocabulary.  Not only did 

students use the word wall for their required assignment, but during classroom 

activities, I would see students refer to the word wall and Charlie agrees because 

“last time I had trouble and I look at the word wall and pictures popped up in my 

head.”  This quote shows the effectiveness of students being aware of and 

interacting with the word wall on a daily basis.   

 I also was able to see increased vocabulary acquisition through the use of 

problem solving.  First, as we worked through word problems together, students 

were able to recognize and select important vocabulary words that were essential 

to solving the problem.  As students became more independent and collaborative 

with one another, they would use this same strategy of identifying important 

words, and discussing definitions with one another.   

2.  Student proficiency in reading affected performance on word problems.   

 Garderen (2004) agrees that “as students progress in their education, word 

problems increasingly demand greater reading skills” (p. 225).  This fact has 

generated concern “that ability in reading comprehension, not mathematics 

understanding, is what is being tested” (Garderen, 2004, p. 225-226).  This idea 

can clearly be seen throughout my study.  Students were capable of math 



                                                                 118 

processes, but their inability to read at a higher level, holds students back from 

consistency in giving a clear and correct answer.     

 When I began my study with 6 of my students reading at a fourth grade 

level and only 3 students reading at the sixth grade level, I knew that the former 

group would likely encounter reading-based challenges with sixth grade word 

problems.  Reading below grade-level made the task of the NCTM’s standard of 

representation to select, apply, and translate among mathematical representations 

to solve problems a difficult challenge for many of my students. Having to 

accomplish this goal but having a barrier so large to overcome, throughout my 

study I noticed that word problems were very discouraging to students.  However, 

when I stepped in and read the problem, their comfort and ability levels 

completely changed course.  When students heard the problem in a different tone 

of voice, they were able to point out important information, and then proceed in 

solving the problem.  Unfortunately, in the end, I cannot always be there to read 

the problem for them.  Therefore, if students are unable to understand the 

problem, then they are unable to solve the problem, even if they have gained all 

the mathematical knowledge.  This was not something I only recognized, but the 

students recognized as well.  Kyle said, “Sometimes I can take important words I 

find and try to use them to help.”  Brian agreed that “You have to know what you 

are reading so you can write.”  Finally, Xavier said “Sometimes reading affects 

my writing because you have to understand it” (the problem).  Students also 
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recognized the fact that reading word problems had an effect on their ability to 

answer, but as Kyle stated, students did make an effort to use the vocabulary they 

gained to help them in their quest to understand open ended questions.  

Recognizing the need for discussion in order to help them be successful, as 

Phillips and Crespo (1996) say, the bottom line is, “it is important to recognize 

that learning to communicate mathematically is best accomplished in contexts 

where there is an authentic need to communicate” (p.15).  Recognizing that 

communication is necessary in math class and to their real world through journals, 

gives students this authenticity and encourages them to improve.   

3.  Student motivation increased due to growing and continued success. 

 At the start of my study, many of my students expressed their 

apprehension and concern towards middle school math.  However, as students 

became comfortable within the mathematics classroom, their motivation and 

success continued to grow.  I believe this was due to the fact that students were 

involved in various strategies where I aligned the ideas of the NCTM to apply and 

adapt a variety of appropriate strategies to solve problems. 

 First, through the use of interviews and surveys, I was able to see growth 

in my students’ overall attitude and motivation towards math class.  Thompson 

and Chappell (2007) agree that “through such activities, students have a chance to 

reflect on positive and negative experiences in mathematics; teacher can use those 

reflections to learn about their students and their attitudes towards mathematics 
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that might influence achievement throughout the year” (p. 184).  In the beginning 

of my study, many of my students expressed fear and concern through the letters 

to me.  At the end of the study, however, their confidence had increased and the 

students reported feeling much more comfortable in the mathematics classroom.   

 I believe that this change occurred because one, students knew they were 

not alone.  In the beginning, we worked through every word problem together and 

they were given the tools necessary in order to do so independently.  When 

students reached this point, they were able to use what we used to do together, to 

help them work independently.  Second, students expressed that they were 

learning.  Since they were learning, this made them feel good, and they wanted to 

continue their success.  What each student learned, was spread across the board.  

Student believed they learned definitions, how to explain, how to follow key 

steps, how to use their notes, and how to understand word problems.  This success 

in one area was motivating to improve and use what they already know in other 

areas of math.  Finally, students were motivated because at the end of every class 

that had an opportunity to reflect.  Through this reflection, they were able to speak 

freely and knew that if necessary, I would help them to improve and answer their 

questions.   

4.  Student notes provide a place for students to look back and study.    

 Through my study, I never truly considered the value of taking notes.  

Although I would see students refer to their notes during classroom instruction, 
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whether it be for word wall writing or problem solving, I never really considered 

their value until my students completed their final interview.  At some point 

through all student interviews, they each answered positively about taking and 

having their notes.  Students believed that notes were a useful learning tool in the 

classroom.  They also felt that notes were particularly helpful when looking back 

for help or when studying to prepare for a test.  In particular, Dexter really had a 

connection with his notes.  During his final interview, he mentioned his notes five 

times.  He stated that “I like writing notes,” “Notes help me when I forget,” “I 

learned to write notes for the first time,” “If I forget something, I use my notes,” 

and “I may want to use my notes to look back and remember it in high school.”  

Every student learns differently, but within the mathematics classroom, having 

notes to utilize and refer to in different situations, became a critical learning tool.   

 As I compared the use of notes to the values set out by the NCTM, I 

realized that note taking falls under the standard of connections.  Here, students 

recognized and used connections among mathematical ideas and understood how 

mathematical ideas interconnected and built on one another to produce a coherent 

whole.  Having access to notes, students were able to see how each topic built off 

of the next, and they created connections between those concepts, just as my 

students did with the ideas of rounding and estimating.  
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5.  As a result of writing and reflecting on mathematics usage outside of the  
 
classroom, students begin to see math as a part of their daily lives.   
 
 When my study began, one thing I wanted to do was to connect math to 

things outside of the classroom.  The NCTM believes making connections is so 

critical, that it is a standard of its own.  One expectation is for students to 

recognize and apply mathematics in contexts outside of mathematics.  This was 

exactly the intent of my journals, to bridge the gap between math class and the 

outside world. Before I started, however, I wanted to see if my students even 

recognized math as part of their daily lives.  I was not surprised to find initial 

answers to be very limited.  Beyond money, students really only thought that 

math existed outside of school because teachers give homework.  In order to help 

change this point of view, students engaged in a final journal activity at the end of 

every unit.  These journals asked students to think about math and a situation that 

they may encounter.  As the study progressed, students began to open their eyes to 

new and different ways math is used everyday around them.  By the end of the 

study, students were able to generate a much longer list of how math is used 

outside of the classroom, and all students recognized that math is used by 

everybody, everyday, in some way.  In the words of Lisa, “I do recognize math as 

a part of the real world because lots of people need math to do lots of things 

everyday.”  
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THE NEXT STEPS 
 
 Although my study has come to its end, the journey using writing as a tool 

in the mathematics classroom is still alive and well.  To begin, my study enabled 

me to learn a lot about my classroom.   

 First and foremost, the ability to create a rapport with your students has a 

huge impact on what children are willing to produce for themselves and the 

teacher.  Creating a positive classroom environment, opening up communication 

with my students, and creating relationships, allowed me to not only see them as 

individual people, but to see their desires as a student, and help them grow. I also 

learned just how much each subject ties into one another.  Specifically, math and 

reading.   

 As I look ahead to the future of my math classroom, I look to continue the 

use of all of the writing activities that I incorporated in my study.  Each activity 

has provided my students with various ways to look at mathematics.  Students still 

continue to complete a weekly journal, where they think about math and their 

outside world.  Journal prompts could also provide an opportunity for student 

growth if students are able to make a connection between what they are doing and 

how it could prove useful to them elsewhere.  Students have also been continuing 

the use of word walls and are now expected to complete at least one word a day.  

Finally, learning logs provide students with an opportunity at the end of every 

class to reflect upon what we did in class that day.  This chunk of time at the end 
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of class allows students a quiet reflection time.  Beyond student work, I will 

continue to use student interviews in various forms.  I believe that the use of 

interviews are critical to get an idea of how your students are feeling.  This allows 

students to share with you their true thoughts without being threatened and 

provides me as the teacher the ability to use this acquired knowledge to better 

help each student grow.  Having discussions with students and gaining their 

opinions about different aspects of the classroom provides me with a valuable tool 

in helping to guide my instruction.   

 Although I was able to gather valuable knowledge from my study, I 

always seem to have more questions.  Specifically, I would like to expand the use 

of my word wall and look into research regarding reading in math. 

 First and foremost, as I move forward, one classroom tool I want to 

continue to strongly encourage and delve into is the use of my word wall.  When I 

started my study, my students did not recognize that a classroom word wall 

existed.  This was due to the fact that the word wall was essentially “mine.”  I was 

the one putting the words up, and, therefore, I was the one interacting with it the 

most.  In order to make the word wall come alive from the start, it needs to 

become theirs, my students’.  I intend to connect my students with the word wall 

in a variety of ways.  First, students will place the words on the wall during each 

lesson where we learn new terminology.  Along with that, pictures will 

accompany the words in order to help my students create a mental picture.  For 
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my English language learners, not only will the math words be represented in 

English, but Spanish as well, along with any other represented languages within 

my classroom.  The word wall will also become an interactive vocabulary center.  

Here students will be able to interact with the word wall like a learning center, by 

matching words, definitions, and pictures.  Besides having the classroom word 

wall, students will create a mini word wall within their notes.  This will allow 

them to have this tool at home with them as well, to utilize along with their notes 

when doing homework or studying.  

 Along with the word wall extensions, I would like to look into various 

authors and ways to help students who struggle with reading to increase their 

ability to read mathematically and solve open ended questions.  My research to 

this point has found me inquiring about the 2005 book entitled Literacy Strategies 

for Improving Mathematics Instruction by Joan M. Kenney, Euthecia Hancewicz, 

Loretta Heuer, Diana Metsisto and Cynthia L. Tuttle.  This book focuses on 

mathematics instruction and literacy.  I have also discovered two other authors 

who have published articles about reading and the mathematics classroom.  Mark 

Freitag (2008) has published an article in The Mathematics Educator, titled 

Reading and Writing in the Mathematics Classroom.  In 1996, Sue Reehm and 

Shirley Long also wrote an article in the Middle School Journal, called Reading in 

the mathematics classroom.  My hope is to use the literature to help guide me on 
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my journey to make connections and improvements between reading and 

mathematics instruction.   

 My study has allowed me to gain valuable insights into my classroom, 

along with redirecting my thinking about what to focus on next.  I hope to use 

what I have learned through my study and my master’s courses to help me in 

developing future teacher action research.   
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APPENDIX A  
 
 

Pre - Letter 

 
 
 Dear Miss Bortz,  
 
In math class I feel ___________________ , _______________, and  
 
_______________.  ._______________________________________ 
 
_________________________________________________________________ 
 
__________________________________________________________________ 
 
__________________________________________________________________ 
 
__________________________________________________________________ 
 
 
 

Sincerely your student,  
 

___________________________________ 
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APPENDIX B –  
 

LEARNING LOG 
 

Learning Log Prompts 
 

 
1.  In math today I learned…….. 
 
 
2.  I am still confused about……. 
 
 
3.  Miss Bortz I liked the way….. 
 
 
4.  I need help with…… 
 
 
5.  Math is ……….. 
 
 
6.  I think…… 
 
 
7.  How do you…… 
 
 
8.  It was fun when….. 
 
 
9.  Sometimes I….. 
 
10.  Write your own! 
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APPENDIX C – WORD WALL 
 

Name ____________________________________________ Date ___________ 
 

Weekly Word Wall 
 

 
 
Word #1- 
__________________________________________________ 
 
Definition - 
________________________________________________________ 
 
________________________________________________________ 
 
________________________________________________________ 
 
Example –  
 
 
__________________________________________________________________ 
 
Word #2 - 
__________________________________________________ 
 
Definition - 
________________________________________________________ 
 
________________________________________________________ 
 
________________________________________________________ 
Example –  
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APPENDIX D – CONSENT FORMS 
 

Dear Parent/Guardian: 
 
I am currently completing a Master of Education degree at Moravian College.  My courses have 
enabled me to learn the most purposeful and effective teaching methods.  This semester, I am 
focusing my research on the integration of writing in the mathematics classroom.  The title of my 
research is Writing in the Mathematics Classroom.  My students will benefit greatly from 
participating in this study in a variety of ways including:  immersion in a writing enriched math 
program and constant communication. 
 
As part of this study, students will be asked to participate in our daily classroom routine.  The 
students will participate in daily warm-ups (Word wall writing, journals, math penpals, and word 
problems), open-ended tests, and exit questions (learning logs).  In extension to regular classroom 
activities, students will also complete a pre and post survey, quiz, journal, and letter to the teacher.  
The student may also be a part of teacher led interviews.  The study will take place from 
September 8, 2009 to December 21, 2009. 
 
The data will be collected and coded, and held in strictest confidence.  No one except me will have 
access to the data.  My research results will be presented using pseudonyms – no student’s identity 
will be used.  I will store the data in a secure location and all information on the computer will be 
locked with a password.  At the conclusion of the research, the data will be destroyed.  
 
A student may choose at any time not to participate in this study.  However, students must 
participate in all regular class activities.  As stated above, students will participate in daily warm-
ups, tests and exit questions.  In no way will participation, non-participation, or withdrawal from 
the study have any influence on any aspect of the class; this includes grades and classroom 
relations.   
 
We welcome questions about this research at any time.  Your child’s participation in this study is 
voluntary; refusal to participate will involve no penalty or consequence.  Any questions you have 
about the research or about the process for withdrawing can be directed to me, Heather Bortz, 484-
765-4300, bortzh@allentownsd.org, or my advisor, Dr. Charlotte Rappe Zales, Education 
Department, Moravian College, 610-625-7958, crzales@moravian.edu.  Further questions can be 
addressed to our school principal, Mr. Lovelidge, Lovelidger@allentownsd.org or our guidance 
counselor, Miss Zabohonski, Zabohonskin@allentownsd.org, both can be reached at 484-765-
4300. 
Sincerely,  
Miss Bortz 
 
I agree to allow my son/daughter to take part in this project.  I understand that my son/daughter 
can choose not to participate at any time. 
 
Parent/Guardian Signature ______________________________ Date _______ 
 
Student Signature _____________________________________ Date _______ 
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CONSENT FORM - PRINCIPAL 
 

Dear Mr. Lovelidge: 
 
I am currently completing a Master of Education degree at Moravian College.  My courses have 
enabled me to learn the most purposeful and effective teaching methods.  This semester, I am 
focusing my research on the integration of writing in the mathematics classroom.  The title of my 
research is Writing in the Mathematics Classroom.  My students will benefit greatly from 
participating in this study in a variety of ways including:  immersion in a writing enriched math 
program and constant communication. 
 
As part of this study, students will be asked to participate in our daily classroom routine.  The 
students will participate in daily warm-ups (Word wall writing, journals, math penpals, and word 
problems), open-ended tests, and exit questions (learning logs).  In extension to regular classroom 
activities, students will also complete a pre and post survey, quiz, journal, and letter to the teacher.  
The student may also be a part of teacher led interviews.  The study will take place from 
September 21, 2009. 
 
The data will be collected and coded, and held in strictest confidence.  No one except me will have 
access to the data.  My research results will be presented using pseudonyms – no student’s identity 
will be used.  I will store the data in a secure location and all information on the computer will be 
locked with a password.  At the conclusion of the research, the data will be destroyed.  
 
A student may choose at any time not to participate in this study.  However, students must 
participate in all regular class activities.  As stated above, students will participate in daily warm-
ups, tests and exit questions.  In no way will participation, non-participation, or withdrawal from 
the study have any influence on any aspect of the class; this includes grades and classroom 
relations.  
We welcome questions about this research at any time.  Your child’s participation in this study is 
voluntary; refusal to participate will involve no penalty or consequence.  Any questions you have 
about the research or about the process for withdrawing can be directed to me, Heather Bortz, 484-
765-4300, bortzh@allentownsd.org, or my advisor, Dr. Charlotte Rappe Zales, Education 
Department, Moravian College, 610-625-7958, crzales@moravian.edu.   
 
Sincerely,  
Miss Bortz 
 
 
I agree to allow this study to take place. 
 
 
Principal Signature __________________________________ Date _______ 

 
 
 
 

 
 


