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Introduction 

The purpose of this action research project was to describe the impact that writing in the 

mathematics classroom may have on student performance and perceptions. My research focused 

on journal writing with ninth and tenth grades students, while also collecting data on students’ 

perceptions of the use of writing in the mathematics classroom.  

 This topic is one that has become more widely implemented amongst mathematics 

educators because of the increased level of rigor stated in the standards and then portrayed 

through the end-of-year tests (NC Department of Public Instruction, 2018).  For some of the end-

of-year tests, it requires “students to not only recall information, but also apply concepts and 

skills and make decisions” (NC Department of Public Instruction, 2018).  This was because there 

were not only multiple-choice questions, but also numeric entry and technology enhanced 

questions such as multiple select and drag-and-drop (NC Department of Public Instruction, 

2018).  From my own personal experience, and in discussion with other mathematics teachers, it 

is hard visualizing what students were thinking during or after a lesson if they were not 

constantly asking questions and being monitored one-on one by the teacher.  It is one thing for 

students to orally answer a question or complete multiple-choice questions, but actually having 

students explain their thought processes through writing could help teachers get a better 

viewpoint on if students were really grasping the material (Pass, 2015).   

Although end-of-year test scores are something that were always on my mind as a 

mathematics teacher, my main goal for wanting to pursue this study was to see what impact, 

either positive, negative, or neutral, writing would have on students’ overall understanding of the 

content.  Teaching at an International Baccalaureate school, a school that focuses on inquiry, 

open-mindedness, communication, and reflection, to name a few, pushes me to think more about 
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how to make my content cross-curricular, thus a need for writing in all subject areas.  From the 

years that I have taught in the secondary mathematics classroom, I have seen the majority of 

students struggle to give explanations for how they arrived at an answer or have seen them 

struggle with just being able to ask a clarifying question to better understand the material.  I want 

to help students be better communicators in math, more specifically through non-verbal 

communication like writing, so that they feel more confident in their abilities. 

In this study, I looked at pre and post test data, as well as formative assessment data 

throughout the unit, amongst control and experimental groups to see if the incorporation of 

structured writing through journaling would have a positive impact on student performance.  I 

also believed it would prove to be useful to give students an anonymous survey that they fill out 

at the beginning and end of the study to see what their perceptions were about writing in math 

and if they change over time.



 

 

Literature Review 

Writing in math is a concept that has been around for a while but has still not taken off in 

the world of education.  Based on standard three for mathematical practice, “construct viable 

arguments and critique the reasoning of others”, students should be able to develop arguments 

through prior knowledge and definitions (The National Council of Teachers of Mathematics, 

2010, p. 6).  They should also be able to analyze situations through a step-by-step process and 

provide both examples and counterexamples (The National Council of Teachers of Mathematics, 

2010).  As students’ progress in their understanding, they will determine if processes make sense 

and come up with questions for more clarification (The National Council of Teachers of 

Mathematics, 2010).  It is important to increase the level of rigor for students in order to achieve 

the goals of this standard.  Di Pillo, Sovchik, and Moss (1997) stress that with this continued 

push for a wide range of mathematical thinking, the need for writing is becoming more evident. 

 Mathematics communication covers a wide-range of opportunities to enhance student 

learning (Sammons, 2018). Communication can be oral, representative, or written, and learning 

these different forms of communication can help students learn important skills that can benefit 

them throughout their entire life, not just the classroom (Sammons, 2018).  According to Bossé 

and Faulconer (2010), “students learn mathematics more effectively and more deeply when 

reading and writing is directed at learning mathematics” (p. 1). The current levels of reading and 

writing in math do not promote rigor and have teachers leading the majority of these activities, 

making it not student-centered (Bossé & Faulconer, 2010).  Reading in math requires students to 

not only read from left to right, but examine graphs, tables, and special symbols only used in 

math (Bossé & Faulconer, 2010).  Writing in math requires direct instruction, an in-depth 

knowledge of academic vocabulary, and a lot of practice (Bossé & Faulconer, 2010).  It is 
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important to establish expectations that reading and writing in math will be a norm and to model 

the importance it represents (Bossé & Faulconer, 2010).  The incorporation of reading and 

writing in math can lead to students better grasping the content and being able to apply their 

knowledge in other ways (Bossé & Faulconer, 2010). 

 It is important when looking to implement reading and writing in math to give students a 

clear purpose for the assignment and make sure that it presented at an appropriate level of 

difficulty, depending on student comfort levels (Bossé & Faulconer, 2010). Formal writing in 

math will be something that must happen gradually in order for students to become more 

comfortable with the writing and to start to master its purpose (Bossé & Faulconer, 2010). 

Writing in math can be used to help teachers assess student thinking (Casler-Failing, 

2013).  It can reveal gaps in student understanding and help teachers develop methods towards 

closing those gaps (Casler-Failing, 2013).  According to Williams (2003), writing in math may 

help students “better organize their thought processes when they attempt to solve problems” (p. 

185).  It can also be used as a reflection tool by having students write during the solving process 

(Casler-Failing, 2013).  Through the implementation of writing in math, students will be able to 

easily see what concepts they understand better than others if they have an easier time being able 

to write about them (Glogger, Schwonke, & Holzäpfel, 2012). 

A specific type of writing that has been used in mathematics classes is journaling.  

Journal writing can be defined as a technique that actively involves students writing about their 

learning in mathematics (Neill, 2005).  Journal writing consists of prompts with both student and 

teacher responses (Lynch-Davis, 2011).  It should not just be a cyclical idea but instead one in 

which the prompts were created based on student responses (Lynch-Davis, 2011).  This means 

that instead of the teacher giving prompts, students responding, and then teachers providing 
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feedback, the process should be intertwined where students’ responses inform further instruction 

and contribute to future prompts. It can happen at any part in the learning process to show 

teachers students’ thoughts and feelings (Neill, 2005). 

 While there is plenty of evidence in mathematical standards and definitions for the need 

of writing and the effects it can have, there were some cons to journal writing in the mathematics 

classroom and writing in general.  According to Kenney, Shoffner, and Norris (2014), some 

teachers were reluctant towards implementing writing in the math classroom because it is not 

something they did when they were in school, and they have a preconceived notion that students 

will think they were making the class comparable to an English class.  While some teachers may 

not be completely against the use of writing, some argue that certain organizational techniques 

may hinder students from tending to the specific math task (Brozo & Crain, 2018). In summary, 

teachers with this view think that writing will make students focus more on the writing itself 

rather than the mathematical concepts being learned or reviewed.  Another downside to the 

implementation of writing in mathematics is that the vocabulary is rarely used in students’ daily 

lives, therefore, it can be a challenge for them when it comes to trying to communicate their 

thoughts orally or in writing (Tan & Garces-Bacsal, 2013). 

 There were many upsides to incorporate writing, more specifically journaling, in the 

mathematics classroom.  This educational strategy can provide the teacher with useful 

information to drive further instruction and understand student knowledge in new ways (Seto & 

Meel, 2006).  More specifically, it allows teachers to better examine students’ thinking by seeing 

methods used and explanations or justifications towards solving (Casler-Failing, 2013).  It can 

also increase conceptual understanding and enhance procedural knowledge among students and 

increase rapport with the teacher (Tan & Garces-Bacsal, 2013).  Along with the positive effects it 
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can have with regards to academics, based on a study done by Di Pillo et al. (1997), a large 

portion of student attitudes towards writing in math were positive which contributed to increased 

student engagement. 

 With regards to writing in math with how it has been implemented through the overall 

process and data collection, there were a number of techniques that have been used.  It can be 

determined that there is still a great deal of research to do with regards to the best methods since 

there seem to be so many possible ideas towards implementation.  In one particular study, the 

teacher looked at using Knowledge Structures (KS) to determine if there would be a difference in 

the meaning based on the use of linguistics (Huang & Normandia, 2007).  Students were given 

take-home prompts to complete over a duration of approximately two weeks; there was a strong 

focus on conceptual and procedural knowledge with semantics and linguistics being the forefront 

to determine how well students understood the material (Huang & Normandia, 2007).   

 A more structured study focused on a teacher’s development of their own organizational 

tool for students to solve math problems (Brozo & Crain, 2018).  It consisted of a five-step 

process that required students to determine what the problem was asking, develop a plan for 

solving, solve the problem and reflect on why they did certain steps, defend their chosen 

technique, and make connections or come up with alternative methods (Brozo & Crain, 2018).   

The teacher then took student responses and grouped students together to go over the responses 

and give feedback through a positive comment, question, and suggestion to make it better, if 

applicable (Brozo & Crain, 2018).  This technique focuses on providing students with a 

systematic way to answer problems and may be useful when first starting out with writing in the 

math classroom. 
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 According to a study by Page and Clarke (2014), teachers focused on journaling to better 

understand students’ feelings and beliefs towards math as they were learning the material. 

Through this study, teachers were able to get honest feedback from the students to help drive 

instruction and self-assess (Page & Clarke, 2014).  Although student achievement was not the 

goal of journaling, due to increased awareness of math and better student buy-in, there was a 

positive effect on academic success (Page & Clarke, 2014).  Another way to determine students’ 

feelings and suggestions regarding the class have been through the use of pulse checks (Seto & 

Meel, 2006).  These were similar to questionnaires given in other studies, such as one done by 

Tan and Garces-Bacsal (2013) that had students give both quantitative and qualitative feedback 

on thoughts and feelings towards writing after the study was completed. 

 Journal writing has been used on a more academic level to provide the teachers with 

significant feedback on student knowledge and understanding (Seto & Meel, 2006).  There were 

many ways that journal writing has been implemented.  In one study, students were given a 

weekly question that consisted of things such as logic problems and math puzzles (Casler-

Failing, 2013).  The teacher used the same prompts across grade levels to see how the strategies 

progressed from one year to another (Casler-Failing, 2013).  In another study, students had to re-

write a problem in their own words to show if they knew what to look for and what was being 

asked of them (Thompson, 2010). 

 More explicit ways journaling has been used is by giving students specific prompts to 

answer. In a study performed by Seto and Meel (2006), prompts varied from reflection and 

explanation type questions to error analysis, procedural knowledge, and feedback.  The prompt 

responses were used as a formative way to help the teacher determine students’ current 

knowledge and misconceptions that could then direct the teacher on what should be retaught or 
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what should be taught in a different way for future lessons (Seto & Meel, 2006). In a study by Di 

Pillo et al. (1997) prompts ranged from concepts and procedures to better assess student 

understanding, students’ attitudes towards how class was going, and reflection questions. 

 Some studies have focused on giving pre and post-tests along with the journaling to help 

teachers see if there has been an increase in knowledge due to the implementation of writing. 

The majority of studies that followed these guidelines had students journaling multiple times a 

week for at least a six-week period (Martin, n.d.).  In one particular study, students were split 

into two groups, the journal writing and no journal writing group (Tan & Garces-Bacsal, 2013).  

Both groups were given worksheets where the classes either went over common mistakes in a 

whole-group setting or the teacher gave individual feedback for less common errors (Tan & 

Garces-Bacsal, 2013).  The journal writing group was given a writing task to complete in 

addition to the worksheets that they could complete at home, turn in, and receive feedback within 

two days (Tan & Garces-Bacsal, 2013).  The results from this study showed an increase in scores 

for the journal writing group compared to the no journal writing group (Tan & Garces-Bacsal, 

2013).   

 In another instance, a treatment and control group were created to see the effects that 

writing in math would have on the difference between pre and post-test scores (Williams, 2003). 

Each group learned about problem solving and were required to complete regular homework 

assignments (Williams, 2003).  In addition to the traditional homework, students were given five 

nonroutine problems that required a more analytical approach that were scored on a rubric scale 

of zero to four, based on correctness and appropriate strategies used (Williams, 2003). Students 

in the experimental group had to write one to two paragraphs to go along with their work to 

explain the processes used for solving (Williams, 2003). 
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 In a final study, two teachers, one fifth and one sixth grade, had students answer specific 

prompts by writing in journals three to four times a week for an eight-week period (Di Pillo et 

al., 1997). Teachers responded to students’ journal entries with positive comments or guiding 

questions and also kept their own journal to keep track of reactions towards student responses 

and reflect on how the responses impacted future instruction (Di Pillo et al., 1997).  The students 

completed 25 prompts that varied in purpose to help teachers the effects they would have on 

students’ knowledge and understanding, as well as their feelings (Di Pillo et al., 1997). 

 It can be concluded that it is important to take into consideration how writing can be used 

to enhance student knowledge as well as a way to show students’ feeling towards writing in 

math.  The information provided by writing, more specifically journaling, can give teachers 

needed information to guide further lesson and give students a deeper understanding of the 

material and way to communicate both knowledge and confusion (Seto & Meel, 2006).  Based 

on knowledge acquired through the literature review, my research question will be: Does 

structured written communication through the form of journaling impact ninth-grade and tenth-

grade mathematics students’ academic performance? A sub question that stems from this will be: 

How does the implementation of written communication in the mathematics classroom affect 

student perceptions of math and writing?



 

 

Methodology 

Participants 

 Teacher.  The educator participant in this study was myself, a Grade 9 and 10 

mathematics teacher teaching Math II, Math III, and Pre-Calculus.  Going on four years, I have 

been teaching at the same school and have taught many of the same students for more than one 

year due to moving up a grade level.  I hold a bachelor’s degree and am pursuing a master’s 

degree to focus more on secondary education with a concentration in mathematics. 

 Students.  The participants in the study were 60 ninth and tenth grade students (28 girls 

and 32 boys) ranging from 14 to 17 years old.  Students were of mixed abilities all from the same 

school.  The 60 students take Math III and were comprised of two treatment groups and two 

control groups.  The treatment group comprised 29 students (12 girls and 17 boys) in ninth and 

tenth grade. Out of these 29 students, 38% were African American, 42% were Caucasian, 10% 

were Hispanic, and 10% were classified as Other.  The control group contained 31 students (16 

girls and 15 boys) in ninth and tenth grade.  From the 31 students in this group, 23% were 

African American, 58% were Caucasian, 13% were Hispanic, and 6% were classified as Other.  

The groups were comparable based on class size, number of minutes of mathematics instruction 

(80 minutes), standards being learned, and students receiving accommodations through 

individualized education plans (IEPs) and 504 plans.   

Setting 

 School setting.  The selected participants were ninth and tenth grade students from the 

high school program of only 107 students but an overall school population of 753 students 

(North Carolina School Report Cards, 2017).  The International Baccalaureate and Magnet 

school contains Grades 6 through 10 and is located in an urban region in the eastern portion of 
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the United States.  The school is considered a Title I school, one that receives funding to aid in 

“providing all children a significant opportunity to receive a fair, equitable, and high-quality 

education, and to close the achievement gaps” (North Carolina School Report Cards, 2017).  

According to the North Carolina School Report Cards (2017), 55.6% of students were 

economically disadvantaged. 

 Class setting.  In the classroom there was only me, the teacher, and the student 

participants. The average class size of Math III students was about 15.  All students had access to 

technology through Chromebooks and TI-83+ calculators.  Students had the freedom to sit where 

they would like, and desks were set up in a U-shape for the outer portion of the room and in 

groups of two to three in the center of the room. 

Research Procedures 

 Research design.  This was an explanatory mixed-methods research design. This design 

was most appropriate for my research questions because I focused mostly on quantitative data 

through student scores on assessments and survey data but also looked at qualitative data related 

to students’ perceptions of writing in math. I collected data at the beginning and end of the study, 

as well as more quantitative data throughout the study since it was my main focus. 

Selection of groups.  I taught four Math III classes, two ninth grade and two tenth grade. 

One of each grade level made up the experimental and control groups so that both grade levels 

were represented in each group.  As stated previously, the groups were comparable based on 

class size, number of minutes of mathematics instruction (80 minutes), standards being learned, 

and students receiving accommodations through individualized education plans (IEPs) and 504 

plans.   
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Experimental implementation.  The main purpose of this action research study was to 

determine how journaling would impact mathematics students’ academic performance.  In order 

to address this stated purpose, I developed a mathematics pretest and posttest to provide baseline 

data and final data regarding student performance, respectively.  After reviewing various forms 

of tests, I chose to use Problem-Attic, an online database consisting of premade questions to 

match each standard, since it was what my students were most comfortable and experienced with 

(EducAide Software, 2019).  Because my focus was on journaling, I developed a series of 

journal prompts for students in the experimental group to answer.  Students had at least one 

journal prompt a day since classes meet every other day.  One example of a journal prompt is as 

follows: Using your knowledge of the sine function, what steps should you take to be able to 

graph a specific sine equation? (See Appendix B).  From the resulting student score reports, I 

looked at students’ overall percent correct from the start to conclusion of the study. 

To enhance this action research study, I also looked at how written communication in the 

math classroom affected student perceptions of math and writing.  To measure student 

perceptions of writing in math class, students in the experimental group completed a survey of 12 

questions that consists of Likert-scale and open-ended questions at the start and end of the study.    

Materials and expectations.  In order to complete this study, all student participants 

needed a journal for their entries.  The journals stayed in the classroom at all times to avoid 

getting lost.  Because all Math III classes were roughly at the same pace, I needed to keep in 

mind that the experimental group may get slightly behind the control group due to the nature of 

writing taking a longer amount of time to complete. 

To assist students in the experimental group with journaling, I gave them explicit 

guidelines on how to structure their entries.  The guidelines included the time allotted for each 



 

13 
 

journaling session, for the students to write in complete sentences, and a detailed description of 

the journal prompt.  For organization of the actual journals, students needed to keep their journal 

prompts in order and make sure handwriting and graphics were legible. While students were 

journaling, the expectation was that they were working silently the entire time.  In most cases, 

students were given a time limit to encourage them not to overthink the prompt or take up too 

much class time. 

Data Collection and Measures 
 

My plan was to collect quantitative mathematics pre-test data on student performance and 

mixed methods survey data regarding their perceptions of writing in math class before starting 

the study.  During the use of journaling, I monitored student understanding in the experimental 

group by providing feedback on writing prompts and required students to add details or make 

corrections.  To end the study, I collected quantitative post-test data on student performance and 

qualitative survey data regarding their perceptions of writing in math. 

I collected data on student performance from all groups, experimental and control, from 

the pre-test (see Appendix C).  This helped me see where everyone was starting and if the groups 

were comparable from the beginning.  If the pre-test test was not comparable, I would take this 

into consideration when analyzing the data. The experimental groups completed a survey related 

to writing in math at the beginning of the study to help me see their current feelings before 

implementing journaling in class. This helped me see what students’ current thoughts were. The 

questions start off more generic to determine students’ feelings on writing in math and other 

classes, then moves to more specifics with how writing can affect mathematical understanding, 

and finally requires students to think more deeply about what impacts writing has made and will 

continue to make on their understanding of math.   
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Although students had not done a lot of writing in my class previously, I wanted to see 

their perceptions on it before we began to see if students had negative connotations from the start 

and if those change over time.  The survey (see Appendix D) was created to closely resemble 

another study survey used by Reilly (2007).  As we progressed through the unit, I closely 

monitored student understanding in the experimental groups by providing feedback on their 

journal prompts.  At the close of the study, both groups took the same post-test (see Appendix E) 

to help me collect more data related to academic performance. I also gave the experimental 

group the same survey, regarding perceptions on writing in math, they took at the beginning of 

the study, to see how/if their perceptions about writing in math have changed. 

Data Analysis 

Pretest and posttest data on mathematical academic performance was collected and stored 

in a spreadsheet software on Google Sheets over the course of the study.  To perform t-tests in 

order to determine statistical significance of any data collected during the study, I used 

MATLAB. After completing the pretest, statistical measures were performed on the scores from 

both the control and experimental groups to see if there was a statistical significance in the level 

of prior knowledge between the two groups.  This was important because it could have an impact 

on the rest of the data.   

Upon its conclusion, statistical measures were performed on all assessment data to see 

how students in each group progressed and determine statistical significance.  Because I 

collected both pretest and posttest data on student performance for the experimental and control 

groups, this falls under the repeated-measures t test.  This test was used to examine differences in 

scores before and after the study for each group.  This would show if there was a statistically 

significant change in score after the treatment period for the experimental and control group.   
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Both control and experimental groups posttest data were compared to determine 

effectiveness of the treatment.  Based on the statistical significance, I determined if the results 

made little to no impact on the experimental group or if there was a large enough impact that the 

results were because of the treatment.  To actually determine if scores were impacted from the 

treatment, the independent measures t-test was used on posttest data from the experimental and 

control groups.   

Information obtained from the self-report survey conducted at the beginning and end of 

the study was assessed upon completion of the experiment.  To assess the quantitative portion of 

the survey, the Likert-scale questions, I used the mean measure of central tendency to more 

accurately reflect students’ answers.  To assess the qualitative portion of the survey, the open-

ended questions, data was entered into Google Sheets to help categorize common themes of 

student answers.  As I read through the answers, I summarized what was written and kept a tally 

of how many similar responses occurred in each category. Based on the answers, the most 

frequent responses impacted how to answer the sub-research question of student perceptions on 

writing in math. 

Validity and Trustworthiness 

This study had both descriptive and interpretive validity.  On the basis of descriptive 

validity, factual information provided accurately represented what occurred during the study, and 

interpretive validity focused on correctly representing participants’ (Mertler, 2017).  This was 

especially important to keep in mind when describing students’ perceptions and attitudes towards 

writing in math. 

To maintain trustworthiness, credibility and dependability were established.  To ensure 

that results were believable, I triangulated the different data collected to analyze all aspects of the 
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study.  It was important to remember that situations may change over time.  If a change affected 

the study in some way, I made a note of those changes; however, the idea of being as stable as 

possible helped to make sure data was not adversely affected (Mertler, 2017).



 

 

Results 

Journal Prompts 

 Although the journal prompts did not provide specific data that can be compared from the 

beginning to the end of the study, they did provide formative feedback during the study to assist 

with instruction.  After students completed each journal entry, I provided feedback, whether 

positive or constructive, and then required students to make corrections, if necessary.  Depending 

on the prompt, it provided me with specific knowledge on student understanding. In Prompt 1, 

for example, it helped me see if students really understood the math vocabulary and specific 

trigonometry functions (Appendix F). In Prompt 3, it allowed me to see if students could 

determine the error made in the provided work and to make sense of the answer in the context of 

the scenario (Appendix G). This really helped me see if students understood the various formulas 

and if they truly understood what the answer meant. In Prompt 8, it showed me if students 

understood the rules of transformations and could relate what they were learning to the real 

world (Appendix H).  All of this information not only helped me see what students understood or 

had misconceptions about, but provided students insight into what information they understood 

and what they still needed help with. This relates to some of the student responses later seen 

through the mathematics survey. 

Pretest and Posttest Data 

 Both control and experimental groups pretest results were gathered and compared. The 

average pretest scores for the control (M = 15, SD = 16) and experimental (M = 21, SD = 17) 

groups were determined. An independent measures t-test was performed to determine the 

statistical significance, if any, of the two groups. The p-value for the t-test was determined to be 

0.1202. Because p > 0.05, there was not a statistically significant difference between the control 
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and experimental group pre-tests. This signifies that the two groups were starting at similar 

knowledge levels prior to instruction. 

 A repeated measures t-test was performed for both the control and experimental group to 

see what changes occurred from the pre to posttest within each group. Upon completing a 

repeated measures t-test between the pre to posttest data, the control group posttest score (M = 

69, SD = 19) had a p-value of 7.6057e-14. This shows that the data collected was statistically 

significant, meaning growth occurred over the course of the action research study with no 

treatment. Upon completing a repeated measures t-test between the pre to posttest data, the 

experimental group posttest score (M = 79, SD = 17) had a p-value of 1.7849e-13. This also 

shows that the data collected was statistically significant, meaning growth occurred over the 

course of the action research study with treatment. 

 To determine the difference between the posttests of the control and experimental groups, 

another independent measures t-test was performed to see if the treatment positively impacted 

student scores. The p-value for t-test was determined to be 0.0402. Because p < 0.05, there was 

statistically significant evidence that the treatment positively impacted student scores in the 

experimental group. 

Mathematics Classroom Survey Data 

 A mathematics classroom survey was given to the experimental group both before 

starting the research study and upon completing the study.  Because we had not previously done 

a lot of writing activities in my classroom, I wanted to find out some basic information from my 

students regarding their perceptions on writing in math prior to journaling. Upon completing the 

study and the treatment of journaling in the classroom, students completed the same survey to 

see if their views had changed. As shown in Table 1, there were a few questions that had more of 
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a change from the beginning to the end of the study than others, but the only question with a 

statistical significance was question one, with a p-value of 0.0294. This makes sense because 

students did writing prompts each class period for the duration of the study. No other conclusions 

can be made due to p-values > .05. 

Table 1 
 
Experimental Group Likert-Scale Survey Results 
Question 
number: Survey question: 

Pre study 
average: 

Post study 
average: 

1 I often have to write in math classes. 3.25 3.86 

2 I enjoy writing in math class. 3.25 3.52 

3 I enjoy writing in other classes. 3.04 3.1 

4 
I understand math concepts better if I have to write 
about them during a unit. 3.36 3.83 

5 
I understand math concepts better if I have to write 
about them at the end of the unit. 2.96 3.45 

6 

A math class that uses writing activities helps me learn 
better than a math class that does not use writing 
activities. 3.07 3.52 

7 
Doing even more writing activities in math classes 
would improve my learning/understanding. 3.18 3.59 

Note: Students answered questions based on a scale of 1-5, with one being strongly disagree and five being strongly 
agree. Averages of the entire group’s responses were rounded to the nearest hundredth. 
 
 The open-ended questions, questions eight through twelve, provide a lot of details on 

what students’ view as being important or what was most memorable to them. It was hard to 

compare qualitative data that was open-ended because the answers provided varied greatly. It 

should be noted that some students provided more than one answer for various questions, like 

question ten, and some students decided not to answer a particular question at all.  
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Question 8 asked students to “Describe how some writing activity changed the work you 

did for a math quiz or test”.  Upon completing the study, it can be observed that students’ 

answers involved higher orders of thinking (See Table 2).  They discussed how key concepts 

used in writing helped remind them of material on a test, how writing activities gave them a 

different way to study, offering a new perspective, and how writing about the material helped 

them learn from their mistakes during the unit so they would be less likely to make those 

mistakes again. These answers show much more thought rather than the initial responses of how 

writing assists with their studying or helps with memorizing formulas. 

Table 2 
 
Question 8: Describe how some writing activity changed the work you did for a math quiz or 
test. 
Top answers before the study: Top answers after the study: 

Better able to express how to solve 
problems (7 votes) 

Helped me better understand the material (9 votes) 

It assisted with my studying (6 votes) It reminded me of key concepts essential for the test 
(5 votes) 

Helped with memorizing formulas (3 
votes) 

Helped jog my memory prior to the test (3 votes) 

 
It gave me a different way to study (3 votes) 

 
Helped me learn from mistakes so I wouldn't make 
them again (2 votes) 

Note: These were the most common answers students gave. Other answers were either only given by one student or 
did not make sense in the context of the question.  
 

Question 9 asked students to “Describe in detail one writing activity you have done for 

math class”.  In looking at the answers before the study, this shows what writing activities we 

have done in class prior to the study that have stuck out the most to students (See Table 

3).  While notes were the dominant answer among students, it was good to see that students 

remember doing other activities like creating posters and completing error analysis problems.  
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Looking at the responses after the study, it was no surprise that the most common answer was 

writing prompts since we did them every class for the duration of the study. Question 10 was 

similar to question nine, but just asked students to list other writing activities they had 

done.  This was included to show me what other activities students remember most.  There were 

similar responses between the start and end of the study, and I believe it shows that we have 

completed a variety of writing activities to change up how writing was implemented in the 

classroom and provide students multiple ways to express their thoughts through writing (See 

Table 4). 

Table 3 
 
Question 9: Describe in detail one writing activity you have done for math class. 
Top answers before the study: Top answers after the study: 

Notes (8 votes) Writing prompts (20 votes) 

Math topic poster (6 votes) Notes (3 votes) 

Test corrections (4 votes) 
 

Error analysis (3 votes) 
 

Note: These were the most common answers students gave. Other answers were either only given by one student or 
did not make sense in the context of the question.  
 
Table 4 
 
Question 10: List some of the other types of writing activities you have done for math class. 
Top answers before the study: Top answers after the study: 

Notes (8 votes) Notes (11 votes) 

Test corrections (6 votes) Projects (5 votes) 

Math topic poster (5 votes) Error analysis (4 votes) 

Projects (5 votes) Writing prompts (3 votes) 

Warm-Ups (3 votes) Math topic poster (3 votes) 
Note: These were the most common answers students gave. Other answers were either only given by one student or 
did not make sense in the context of the question.  
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 Question 11 required students to specifically think about how writing has changed the 

way they learn math.  Before completing the study, it was interesting to see that the top answer 

was simply “It hasn’t” (See Table 5).  Upon completing the study, there was a large difference in 

the types of answers provided showing that writing in class changed students’ views on how it 

helps with learning math.  Numerous students agreed that writing helped them remember 

information better and increased their understanding of a topic.  This leads me to believe that 

based on the survey, writing had a positive impact on the majority of students, as far as how they 

learn math. 

Table 5 
 
Question 11: How has writing changed the way you learn math? 
Top answers before the study: Top answers after the study: 

It hasn't (6 votes) Helped me remember information better (11 votes) 

Gives me a different approach 
(4 votes) 

Increased my understanding of a topic (10 votes) 

Better understand through steps 
(4 votes) 

It has made me reflect on my understanding of what I 
do/don't know (4 votes) 

Better remember formulas (3 
votes) 

 

Note: These were the most common answers students gave. Other answers were either only given by one student or 
did not make sense in the context of the question.  
 
 Question 12 required students to reflect on the importance of writing to learn math.  In 

Table 6, it can be observed that there were similar answers across the board.  From the beginning 

to the end of the study, it can be concluded that students believe writing in math was important to 

one’s learning and there were a number of reasons why. One reason that stood out at the end of 

the study was that writing helps you show what you know and what you still need to work on. 

When reading through student responses, students related this question to their journal prompts 
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because they said having to write made them think more about the topic and depending on how 

easy it was for them to write showed them if they really understood the topic or not. 

Table 6 
 
Question 12: What do you think is important about using writing to learn math? 
Top answers before the study: Top answers after the study: 

Helps with better understanding a topic 
(10 votes) 

It deepens your understanding of a topic (7 votes) 

It makes you think differently about a 
problem (5 votes) 

It makes you think about the math in a different way 
(6 votes) 

It helps with remembering information 
(4 votes) 

Helps you show what you know and what you still 
need to work on (4 votes) 

Nothing (2 votes) It helps you explain math to others (2 votes) 
 

It helps with retention of information (2 votes) 
Note: These were the most common answers students gave. Other answers were either only given by one student or 
did not make sense in the context of the question.  

 
 

 



 

 

Conclusion 

The purpose of this study was to determine the impact that writing would have on 

students’ academic performance and gain insight into students’ perceptions on writing in the 

mathematics classroom. Upon completing the study, it can be concluded that there was enough 

statistically significant evidence on the use of journaling to show that the experimental group 

scores were positively impacted by this treatment. While I was able to determine the impact 

writing had on academic performance, I believe it would be useful to complete this study again 

with a larger group of students and for a longer period of time (more than a unit, which was done 

in the study). 

The insight gained from student responses through the survey help me determine that the 

increased use of writing in the classroom did positively change the majority of students’ 

opinions. Whether they found that writing increased their understanding or required them to 

think more critically, it was evident that the majority of students realized the need for writing in 

the mathematics classroom.  This does not go without saying that I still had some students that 

did not see the value in writing or felt it did not make a difference in their understanding.  If I 

were to do this part of the study again, I would change the question about students describing a 

writing activity they have done in class to include what made it a good activity that helped their 

understanding and/or what could have been changed to make the activity better. 
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APPENDIX A: PERMISSION AND ASSENT FORMS 
 
Dear Parent/Guardian, 
 
As part of my Masters of Middle Grades Education degree requirements at East Carolina University, I am 
planning an educational research project that will help me learn more about the impacts of journaling on 
mathematical performance. The fundamental goal of this project is to improve student academic 
performance through the use of writing. I have investigated an effective instructional practice, 
mathematical journaling (answering various prompts to better understand the content) that I will be 
implementing during daily instruction in Spring 2019. I am going to track student improvement during 
instruction and collect relevant data for roughly 4-5 weeks.  
 
This project has been approved by my instructor at ECU, Dr. Jessica Chittum, and the ECU Institutional 
Review Board.  
 
I am asking permission to include your child’s progress in my project report. Your child will not be 
responsible for “extra” work as a result of this project. The decision to participate or not will not affect 
your child’s grade. I plan to share the results of this project with other educators through presentations 
and publications to help educators think about how they can improve instruction in their own classrooms. I 
will use pseudonyms to protect your child’s identity. The name of our school, your child, or any other 
identifying information will not be used in my final report. Please know that participation (agreeing to 
allow me to include your child’s data) is entirely voluntary and your child may withdraw from the study at 
any point without penalty.  
 
If you have any questions or concerns, please feel free to contact me at school at 336-703-4168 or e-mail 
me at eesloop@wsfcs.k12.nc.us You may also contact my supervising professor at ECU, Dr. Jessica 
Chittum, at chittumj15@ecu.edu and 252-737-2486. If you have questions about your child’s rights as 
someone taking part in research, you may call the Office of Research Integrity & Compliance (ORIC) at 
252-744-2914 (days, 8:00 am-5:00 pm).  If you would like to report a complaint or concern about this 
research study, you may call the Director of the OHRI, at 252-744-1971. 
 
Please indicate your preference below and return the form by 22 April 2019.  
 
Your Partner in Education, 
 
Emily Evans Sloop 
 
 
As the parent or guardian of ________________________________________, 
 

¨ I grant permission for Mrs. Emily Sloop to use my child’s data in the educational research 
project described above regarding journaling in mathematics instruction. I voluntarily 
consent to Mrs. Emily Sloop using data gathered about my child in her study. I fully 
understand that the data will not affect my child’s grade and will be kept completely 
confidential. 
 

¨ As the parent or guardian of _______________________________, I do not grant 
permission for my child’s data to be included in the study.  

 
 
Signature of Parent/Guardian: ______________________________________ Date: ______________ 
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Assent Form   
Things You Should Know Before You Agree To Take Part in this 
Research 

 
  
________________________________________________________________________ 
 
IRB Study #_____________________  
 
Title of Study:  Impacts of Journaling to Enhance Mathematical Performance in Ninth and Tenth Grade 
Students 
 
Person in charge of study:  Mrs. Emily Sloop 
Where they work:  Paisley IB Magnet School 
 
Study contact phone number:  336-703-4168 
Study contact E-mail Address:  eesloop@wsfcs.k12.nc.us 
 
 
People at ECU study ways to make people’s lives better.  These studies are called research.  This research 
is trying to find out how to improve students’ academic performance through the use of writing. 
 
Your parent(s) needs to give permission for you to be in this research. 
 
You may stop being in the study at any time.  If you decide to stop, no one will be angry or upset with 
you. 
 
Why are you doing this research study? 
The reason for doing this research is to see what impact writing in math class may have on students’ 
academic performance. 
 
Why am I being asked to be in this research study? 
We are asking you to take part in this research because…you can help us to see if writing actually does 
help improve students’ scores. This could be beneficial to both you and future students. 
 
How many people will take part in this study? 
If you decide to be in this research, you will be one of about 60 people taking part in it. 
 
What will happen during this study? 
During this study all participants will take a pre and post-test. A quiz will be given during the study and 
class will basically run just like normal. For students in the group that will use journaling, we will 
complete one prompt each class period that may take anywhere from five to ten minutes. Students in the 
journaling group will also take a survey at the beginning and end of the study to demonstrate their 
feelings on writing in math. 
 
This study will take place at Paisley IB Magnet School and will last four to six weeks. 
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Who will be told the things we learn about you in this study? 
Results of the project will be shared with other teachers so they can get better at teaching. I won’t use your real 
name when I talk about the results of the project. 
 
 
What are the good things that might happen? 
Sometimes good things happen to people who take part in research.  These are called “benefits.”  The 
benefits to you of being in this study may be that it can reveal a new technique to assist in 
mathematical learning, thus an increase in academic performance. 
 
What are the bad things that might happen? 
There are no known risks of this study. The only downside is that journaling may not be the most 
effective use of writing to enhance academic performance in math, but we will not know this 
until we try. 
 
What if you or your parents don’t want you to be in this study? 
If you wish not to participate in this study, this only means that I will not use your scores in my 
research data. You will still participate in the everyday classroom activities like always. 
 
Will you get any money or gifts for being in this research study? 
You will not receive any money or gifts for being in this research study. 
 
Who should you ask if you have any questions? 
If you have questions about the research, you should ask the people listed on the first page of this 
form.  If you have other questions about your rights while you are in this research study, you 
may call the Institutional Review Board at 252-744-2914. 
 
------------------------------------------------------------------------------------------------------------------ 
 
If you decide to take part in this research, you should sign your name below.  It means that you 
agree to take part in this research study. 
 
 
_________________________________________ _______________ 
Sign your name here if you want to be in the study Date 
 
 
_________________________________________ 
Print your name here if you want to be in the study 
 
 
_________________________________________ ________________ 
Signature of Person Obtaining Assent Date 
 
 
_________________________________________ 
Printed Name of Person Obtaining Assent



 

 

APPENDIX B: JOURNAL PROMPTS FOR EXPERIMENTAL GROUP 
 
Prompt 1: Imagine you are teaching someone about how to find the side lengths and angle 
measures of a right triangle. You are given that one angle is 40 and the hypotenuse is 10. If they 
are solving for the other angle and both legs, what steps must they take? You may draw a 
triangle to start but explain in complete sentences what they should do to solve. You do not 
actually have to find the final answer. Be sure to use math vocabulary in your explanation. 
 
Prompt 2: In your own words, what is a coterminal angle? Why are they important in 
trigonometry? 
 
Prompt 3: Below is a student’s work on converting from degrees to radians. 
 
45 deg.  180 deg. = 8100 = 2578.3 
 
What error did the student make? Does the answer the student got make sense? Explain. 
 
Prompt 4: What tips would you give to someone trying to learn the unit circle? Is there anything 
creative to help them learn the patterns? 
 
Prompt 5: In your own words, describe what the period of a sine or cosine function is. What is 
the difference between a sine and cosine function on a graph? 
 
Prompt 6: Using your knowledge of the sine function, what steps should you take to be able to 
graph a specific sine equation? You may write your answer as a bulleted list. 
 
Prompt 7: Now that you have learned about sine and cosine functions on the graph, create a 
Venn Diagram comparing and contrasting the two. Possible ideas are the way the graphs look, 
how to write the equations, how to setup the table, etc. 
 
Prompt 8: Create your own sine or cosine equation that includes at least three transformations. 
Describe where each transformation is located in the equation and what it would do to the parent 
function. What is an example of a sine or cosine equation being used in real life? 
 
Prompt 9: Write down anything and everything you will need for the test. This can include 
formulas, graphs, steps for solving certain things, etc. 
 
 
 



 

 

APPENDIX C: MATHEMATICS PRETEST 

 
 



 

 

APPENDIX D: MATHEMATICS CLASSROOM SURVEY 

“This survey is designed to help […] gain some insight on how effective various aspects of your 
math classes are for you as a student. You are being asked to evaluate which methods you feel 
are the best for learning math. Your responses will help math teachers improve the math 
curriculum in order to enhance students’ learning experiences” (Reilly, 2007, p. 127).  
 

Please answer all items as completely and honestly as you can. 
Please rate your feelings on a scale of 1-5, use the scale below as an example. 
 
1   2   3   4   5 
|---------------------------|--------------------------|---------------------------|--------------------------| 
Strongly       Disagree         Neutral          Agree  Strongly 
Disagree          Agree 
 
 

1. I often have to write in math classes.   1 2 3 4 5 
 
 
 

2. I enjoy writing in math class.    1 2 3 4 5 
 
 
 

3. I enjoy writing in other classes.   1 2 3 4 5 
 
 
 

4. I understand math concepts better if I have to  1 2 3 4 5 
write about them during a unit. 

 
 

5. I understand math concepts better if I have to  1 2 3 4 5 
write about them at the end of the unit. 
 
 

6. A math class that uses writing activities helps  1 2 3 4 5 
me learn better than a math class that does not  
use writing activities. 
 

7. Doing even more writing activities in math   1 2 3 4 5 
classes would improve my learning/understanding. 
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Please answer these questions in as much detail as possible. 
 

8. Describe how some writing activity changed the work you did for a math quiz or test. 
 
 
 
 
 
 
 

9. Describe in detail one writing activity you have done for math class. 
 
 
 
 
 
 
 

10. List some of the other types of writing activities you have done for math class. 
 
 
 
 
 
 
 
 

11. How has writing changed the way you learn math? 
 
 
 
 
 
 
 
 

12. What do you think is important about using writing to learn math? 
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APPENDIX F: PROMPT 1 SAMPLE RESPONSES 
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APPENDIX G: PROMPT 3 SAMPLE RESPONSES 
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APPENDIX H: PROMPT 8 SAMPLE RESPONSES 
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