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INTRODUCTION: 

 

This past year, I was awakened to the fact that many upper elementary students don’t really understand 

mathematics. Sure, they know some basic facts, can implement a few formulas and are even able to 

figure out at least most of a story problem. Their skills appear limited at best, sometimes having holes in 

their learning. What I learned throughout the year is that these students are memorizing and utilizing 

what they know to plug into math problems and get a solution, even if it is the wrong one. They are 

capable of remembering what we talked about today and applying that to their work, but for them to be 

able to take their prior knowledge and build in it to accomplish a more difficult task was almost asking 

too much. Their ability to transfer is almost non-existent. The reason for this is that they don’t 

understand what we are asking them to do in mathematics and how it applies to the world around 

them. The starting point of my research is shown here: 

STARTING POINT 

Students memorize formulas 

Students don’t retain knowledge 

Lack of Mathematical Understanding 

Students cannot expand on past 

teachings 

Students do not carry over what 

they’ve been taught 

 

 

In my fifth grade class this past year, I noticed many instances where students used what I’d call the 

“formula method”. My students could correctly figure out their math as long as they knew which 

formula they needed to use. However, when they were given a math assessment which required them 

to figure out what they needed to do, their scores went down. Oftentimes, some would come up to me 

and ask either what they needed to do or if they had done it right because they were unsure. When I 

would answer them with a question, such as what is it asking, they could tell me what they were looking 

for, but not what method they needed to get there. Time and again, they couldn’t use their prior 

knowledge and pass it over into a new area. It got to be very frustrating.  I was seeing an “A” grade in 

the grade book for one student based on how and what the grade level team decided for tracking and 

scoring, yet it was obvious she didn’t understand. She was a classic example that if I gave her a paper 

with all of the same types of problems on them – the ones we’d just talked about and worked through 
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as a group – she’d get a perfect score. But come test time when there were mixed problems, she almost 

always failed completely. She knew how to apply the given formula, but had no idea when, why, or what 

she was doing. 

I have had so many students “doing” math and not understanding it. They tend to get it right, but not 

retain what they’ve learned, or carry it over to something further. That tells me that they have not really 

learned what I want, they have more than likely only memorized what was necessary for a grade. I am 

hopeful that having them write about their math will not only give them a better understanding of what 

they are doing, but also help me to see where their misunderstandings come in so that they can be 

addressed.  

I wanted to know if they would understand mathematics better by using writing rather than 

remembering. For me, when I learned the mathematical operations, I memorized the formula. If you 

had asked me why I did what I had done, the answer would have been simply, because that’s how you 

tackle this problem. You plug these numbers into this formula and get the answer. However, when faced 

with an unfamiliar problem where I was unsure which formula fit, I’d oftentimes plug the numbers into 

different formulas until I got a reasonable answer and hope that was it. I “did” math, but I didn’t 

“understand” math. So my question was based on my students being able to explain (in words) what 

they were doing and why with their math problems. The hope was for me to be better able to see where 

there were areas of misunderstanding so that I could correct this. 

I anticipate that noted student advancement in mathematics based on journaling their work is 

something that, once shared with colleagues, can become commonplace in mathematics learning. I 

realize that at first the students may challenge a change in the way they’ve always “done” mathematics. 

But I trust that if they see success themselves, they will have a more positive attitude. If journaling and 

thinking more about mathematics is something that is learned early and carried through in all 

elementary classrooms, it should be second nature for those students in further grades and when 

dealing with more advanced mathematics. 

Therefore, my research question is Can I deepen student understanding by using writing in the 

mathematics classroom? I believe that this is a researchable question as in my explorations thus far; I 

have found that this has indeed been addressed many times. 

LITERATURE REVIEW: 

Not only has writing in the mathematics classroom been around for a long time, it has also covered 

many bases. I looked at research beginning in the early years of education, even prior to school, and 

research that talked about writing in mathematics at the college level. It was interesting to note that L. 

Diane Miller found in her research that “the benefits of writing in college mathematics are more 

probable if practiced over a long period of time” (p438). This tells me that writing in the mathematics 

classroom need to start as early as possible. 

Research suggests that most students come to school with some background knowledge and that 

knowledge includes information about mathematics. Worthington and Carruthers (2003) studied 
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younger students and their mathematical thinking. They found that “there is significant value in 

supporting and building on what they already understand” and unfortunately “young children entering 

school have a great deal of informal mathematical understanding that is largely unrecognized”. This is 

something that we, as educators, need to realize and work on. Whether we are gaining students from a 

home situation or a prior grade assignment, they all have some type of knowledge that can be updated 

and built upon. 

 

Taking this knowledge and branching out are significant steps in understanding mathematics. One way 

to do with is with writing or journaling in the mathematics classroom. While “math classes previously 

relied on skill-building and conceptual understanding activities”, we know realize that writing in 

mathematics “is a way to deepen student learning and a tool for helping students gain new 

perspectives” (Urquhart, 2009, p3). 

 

Writing in the mathematics classroom shows that there are many benefits to both students and 

teachers. Students are able to reflect on what they have learned, deepen their understanding, and make 

important connections with their math to real life. In addition, teachers can use writing to assess their 

students understanding, student proficiency and also their attitudes toward mathematics (Kawas, 2006). 

She suggests getting started with a Think-Pair-Share and then integrating writing into it, so that it then 

becomes a Think-Write-Pair-Share. Kawas tells us that “this process encourages students to get some 

writing down on paper and allows them some editing functions through the partner pairing. 

Additionally, students benefit from regular listening to classmates sharing their own writing.” 

Writing in the mathematics classroom is not a different way to teach mathematics, but rather a support 

for teaching mathematics. “Writing should help people to think about the learning of mathematics” 

(Miller, p.437).  Writing in journals of some sort, on a regular basis may look something like this, as 

suggested by Miller:  Students should make daily entries into their journals, and teachers should make it 

a practice to read and respond to all of those entries.  Those entries can help teachers to understand 

what is happening in their classroom and facilitate their instruction to address student understandings. 

It also allows for better individualized instruction by the teacher. 

There are many different ways to approach journaling in mathematics. Urquhart (2009) suggests things 

such as free writing, where students write nonstop for just a few minutes at a time. They get their 

thoughts on paper without regard to grammar. Daily prompts can help keep this focused. She also 

suggests a type of narrative non-fiction tying this to math by writing to famous mathematicians, causing 

them to think about time and energy devoted to mathematics. Learning logs, blogs and journals is 

another one of Urquhart’s suggestions. While these should focus on a separate piece of their 

mathematics, it is important, Urquhart says to work all of them in regularly. She recommends they use 

these frequently, from once a week to once every two weeks. Urquhart also reminds us that “in addition 

to teaching mathematics-specific vocabulary, (we need to) teach students terms they will see on state 

tests.” 

Alteiri (2010) talked about how writing in the mathematics classroom improves writing skills overall. She 

tells us that “by connecting writing with content areas such as mathematics, we not only make writing 
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relevant but also make better use of our limited instructional time. Students are able to improve both 

mathematics and writing skills simultaneously.” (p43) She suggests items such as “quick-writes, 

mathematical journals, and admit/exit slips” (p45) as a way to begin to integrate writing into the 

mathematics classroom. This will help students see that writing can indeed be a part of mathematics, 

that it is not a different subject altogether. Alteiri further suggests allowing students to use fictional 

writing to make literacy-mathematics connections (p55). She then goes on to talk about using 

informational writing to “develop the ability to describe concepts clearly and concisely.” (p59) By 

beginning with these types of writings, Alteiri tells us that “teachers can start the literacy-mathematics 

connection, maintain writing interest, and help students experience the many possibilities for 

communicating their mathematical knowledge” (P66). 

Worthington and Carruthers (2003) also remind us of some of the things we need to consider when 

implementing writing into the mathematics classroom: 

• “Being able to recognize marks that relate to children’s mathematical thinking helps teachers 

determine ways in which they can further support children’s mathematical graphics. 

• Recognizing different forms of graphics and the mathematical dimensions (categories) enables 

teachers to assess children’s mathematical development. 

• This understanding helps teachers determine practical ways to help support children further. In 

addition to helping children understand abstract written mathematics, we have identified other 

significant factors.” 

When we can recognize and realize these, we are better able to utilize our training and adjust our 

teaching to better suit our students.  

DESCRIPTION OF RESEARCH CONTEXT: 

The research proposed will be conducted on a rural elementary school in a small town of approximately 

2000 people with a median age of 40 years old. The makeup of the community is predominantly white, 

with an average income of $25,000.  

The upper elementary school houses grades 3-5. Research will be conducted in one of the fifth grade 

classrooms with 25 students participating. These students are aged 10-11 years old. The students who 

will be participating will be the general education students. Any special education students will not be in 

the classroom at that time, but rather will be learning mathematics in their special education classroom 

in another part of the building. 

 Any necessary resources or materials will be provided so that each student has the same opportunities 

for learning. Any special needs outside of special education will be addressed as necessary for the 

regular education classroom.  
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I foresee no need for formal, written consent for participation in this research as the students will be 

taught the general math curriculum. They will be learning the same material that is presented in the 

other fifth grade classrooms, however, they will be focusing more on writing about their mathematics in 

addition to just completing the problems correctly. I will talk with the students regarding what is 

expected of them; the writing along with the daily mathematics work and a note will be sent home to 

parents explaining this. 

The end results of this research will be kept confidential as far as student names. The general outcomes 

will be shared with other team teachers in the fifth grade, but confidentiality rules will apply. Students 

and parents will not need to be worried about their individual work/child’s work being discussed along 

with the name of the student. 

METHODS/TREATMENT: 

This research will be intervention based as I will be introducing something new to the students and 

determining if it has been effective. I am not looking for 100% success, as I know that is a “fairy tale 

ending”, but I am hoping that students will gain a better understanding of what they are doing in 

mathematics and why. If they understand it, they should be able to apply it later when necessary.  

I chose this approach as it seemed the least likely to invoke stress among students (i.e. test stress) and I 

will be able to easily implement it into a daily schedule in the classroom. This research will be conducted 

at the beginning of the school year, within the first month of classes beginning. The timeline for this 

research will be one trimester (9 weeks). Research will be conducted in the general education 

elementary classroom during regular mathematics instruction time so as not to be an intrusion on other 

pieces of the curriculum.   

During this time, I will not only look at student work, but will be observing, interviewing, and reflecting 

daily on what is happening in the classroom and implementing any changes I feel necessary. I will begin 

and end with a student survey regarding their feelings about writing in the mathematics classroom, and 

also a general mathematics test to gauge understanding of concepts. As shown in my action plan, this 

data collection will take place at varying intervals throughout the research process. 

ACTION PLAN 

Student Survey 

 

Pre-Test 

 

Journaling   Observation  Student Interviews  Reflection (my own) 

(1-2X per week)  (Daily)   (Once per week)   (Daily) 



Writing in the Mathematics Classroom 

7 

      

Post-Test 

 

Student Survey 

 

• Student Survey (beginning) 

Prior to beginning the research, I will have students fill out a student survey (Appendix A) to 

determine how students currently feel about writing in the mathematics classroom and if it is 

beneficial to understanding. Both pre- and post-survey’s were adapted from work executed by 

Shultz (2009). 

• Pre-Test 

After the survey, students will be given a brief pre-test to determine their current mathematical 

knowledge. This test will be the one already developed by the fifth grade math team as a pre-

test to begin the trimester. 

• Journaling (1-2X per week) 

Throughout the research, students will be asked to write in journals once to twice per week. 

These journal entries will differ depending on what is being taught at the time. Journals will 

include double-entries where the student will work a problem on the left side page and directly 

across, on the right side page, they will explain each step they are taking. Students will also have 

the opportunity to create a problem in their journal and explain (in words) how they would go 

about completing this problem. Another journal exercise will have the student reflect on their 

current understanding of mathematical concepts being discussed. They will ask any questions 

and provide any insights they may have. Each journaling period will begin with a provided 

prompt, so each student will be working on the same journal concept. This will be helpful when 

looking for patterns in learning and misconceptions. Journaling will be carried out as an 

individual exercise except when determined by the teacher that a partner or group would be 

advantageous. When the student works with a partner or a group, each student is still 

responsible for completing and handing in their own journal entries. 

• Observation (Daily) 

Teacher will observe students daily. During this time, the teacher will be looking for how the 

student works alone, any areas of struggle they seem to encounter. The student will also be 

observed working with partners, in small group settings, and as they interact in the whole class 

learning environment. Any necessary notes will be written by the teacher on a small notepad 
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that will be carried so as to be readily available. During observation, the teacher may stop and 

converse with a student or group of students for better understanding of their thinking. 

• Student Interviews (1X per week) 

Once per week, the teacher will meet with each student for 10 minutes. This time will be used 

to attend to any notes that the teacher has taken during observations and any questions on 

student journaling that the teacher or student has.  During this time, any concerns that the 

student has can be addressed. If additional time is needed, the teacher will set up time outside 

of the regular class time (i.e. during lunch, recess, special classes, before/after school) to work 

with the student. It is important to keep this time short and on task so that the teacher is able to 

meet with each student at least once per week. 

• Teacher Reflection (Daily) 

In addition to writing in a small hand-held notebook, the teacher will use a specific journal to 

make notes of the math lesson for the day. In this journal, the teacher will reflect on what 

worked, what didn’t work, any issues that came up that need to be addressed, and any changes 

that need to be made in upcoming lessons. By reflecting daily in journal writing, the teacher will 

be better able to track patterns that are developing and better plan future sessions. 

• Post-Test 

At the end of the research period, the students will be given a brief post-test to determine their 

mathematical understanding. It is hopeful that the students will be better able to explain what 

they are doing and why at this time. This test will be the one already developed by the fifth 

grade math team as a post-test to end the trimester. This test is the same one that will be given 

to all fifth grade classes, therefore it will also allow for comparison with other classes who were 

not focusing on writing in mathematics. In addition to the students answering the requisite 

math problems, student answers in my classroom will call for a written explanation describing 

how the problem was solved and why they chose this particular method or formula. 

• Student Survey (ending) 

The final piece of this research will be a student survey (Appendix B). As with the survey given 

pre-research, the students will be asked if they feel that writing in the mathematics classroom 

has given them a better understanding and helped them work through difficulties they may 

have encountered in mathematics. 

ANALYSIS: 

Student surveys and pre-tests will be used at the beginning of the unit in order to help guide my 

teaching. These will give me a place to start. I will be able to see and understand where my students are 
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having problems that need to be addressed. While I am driven by the curriculum, using the data I collect 

from these areas will allow me to tailor my teaching to the group. 

The data that I collect will be monitored weekly. While I will be taking notes throughout the week and 

reflecting daily, I will use time once a week to pool all of these resources. I will read and assess journals, 

looking for patterns that are emerging along with any discrepancies that need to be cleared up. While 

going through these journals, I will continue to take notes of my own in order to determine whether 

there needs to be changes in the way I am presenting material, something needs to be further 

addressed and cleared up, or there is an issue that can be worked through small group or individual 

attention. Daily observation and note taking will be utilized in the same manner. Weekly student 

interviews will allow for any questions that I may have that were generated from either student journals 

or daily observations. This time will also allow for any uncertainties a student may have to be addressed. 

As mentioned earlier, daily reflection of my own teaching and student engagement will help drive my 

continued lesson planning. By going over this data at the end of the week, along with student journals 

and notes taken during observation and interviews, I will have a good handle on whether or not student 

understanding is satisfactory and it is advantageous to move on. 

Student post-tests, which are created by the curriculum team, will be used to determine if student 

understanding has improved. Not only will I be able to look at the pre-test that the same student has 

taken, I will also be able to look back at previous years data to determine how scores then and how 

scores now compare. This will give me a good idea whether or not having students use writing for better 

understanding is beneficial as writing in mathematics has not been predominantly practiced before. 

When this trimester is complete and data collected, it will be shared with other members of my fifth 

grade team. As a team, we will then determine whether to promote writing in mathematics in our 

classrooms for the remainder of the year and beyond. I will also be able to present my findings to the 

entire school (consisting of 3rd-5th grades) in order to decide whether to establish writing in mathematics 

as a regular practice in all upper elementary grades. 
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APPENDICES: 

Appendix A  

 

Math Pre-Survey  

 

 

Name _____________________________________________Date ______________________ 

 

 

1. Have you kept a journal in other classes? If so, what class? 

 

 

 

 

2. What types of things did you write about in your journal? 

 

 

 

 

3. What did you like about keeping a journal?  

 

 

 

 

4. What did you dislike about keeping a journal? 

 

 

 

 

5. How might writing about math be beneficial for the student and the teacher?  

 

 

 

 

6. How would you describe yourself as a math student? 

 



Writing in the Mathematics Classroom 

12 

Appendix B  

 

 

Math Post-Survey  

 

 

Name _____________________________________________Date ______________________ 

 

 

1. What did you like about keeping a journal about math?  

 

 

 

 

 

 

2. What didn’t you like about keeping a journal about math?  

 

 

 

 

 

 

3. How has keeping a journal about math benefited you this semester?  

 

 

 

 

 

 

4. How would you feel about keeping a journal about math next year? What changes, if any, 

would you make?  

 

 

 

 

 

 

5. How would you describe yourself as a math student?  
 

 


